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Excellence  of  reproduction. 
Amplification  regulation  by  swat:  steps. 
A  complete  instrument  in  itself. 
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Transformers  protected  by  steel  housing. 
S/wrt  wiring  connections  eliminate  capacity  effect. 
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20  OF  s'c'hST, P,C  UttCTUCAL  .NSTROMEN.S 

An   Excellent   Merchandising  Proposition 

ABATER    KENT   M  A ^AC"^"!*" 
4945  Stenton  Ave. 


Digitized  by 


Why  Formica  is  the  Best 
Radio  Insulation ! 


Formica  practically  absorbs  no  moisture. 

rent^eaks^61,  WarpS  °r  develoPs  cur" 

Fumes,  steam,  heat  and  most  chemicals 
do  not  affect  it.  W 

It  is  not  brittle  and  will  hot  crack. 
The  finish  is  a  handsome  brown  or  black 
perfectly  uniform  and  glossy  unless  it  is 
sanded.  It  makes  a  panel  of  splendid 
appearance  and  one  that  never  loses  its 
good  looks. 

Formica  manufacturing  methods  make 
formica  what  it  is— the  most  popular 
and  widely  used  radio  insulation. 


The  cotton  rag  Fibrous  base  which  is  the 
base  material  of  the  radio  grade  has  been 
developed  scientifically  for  use  in  For- 
mica only.  This  is  thoroughly  soaked  in 
Redmanol  resins,  cut  in  sheets  and  fused 
or  vulcanized  under  great  heat  and  pres- 
sure into  a  solid  piece  of  Formica. 

The  resin  is  handled  with  the  greatest 
accuracy  so  it  will  be  always  perfectly 
uniform  and  aged  just  right  when  it  is 
used.  Temperature  control  is  most  ex- 
act. 

Don't  believe  that  all  radio  insulation  is 
alike.  Only  Formica  is  like  Formica. 
Insist  on  it. 


THE  FORMICA  INSULATION  COMPANY 

4620  Spring  Grove  Avenue. 


Cincinnati,  Ohio 


Dealers:    Formica  probably  has  the 
tory  as  it  has  nearly  everywhere, 
doubled  our  capacity  and  can  now 
promptly. 
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Mr.  Ballantme,  an  amateur  and  a 
consulting  engineer  of  14  years  ex- 
perience, says  this  in  the  preface: — 
"Since  connecting  up  my  first  re- 
ceiving apparatus  in  1908,  I  have 
longed  for  a  certain  type  of  radio 
book;  a  book  from  the  pen  of  an  ama- 
teur, radiating  the  true  amateur 
spirit  of  inquest  and  investigation,  a 
book  chockfull  of  practical  informa- 
tion and  suggestions  for  new  things 
to  do  and  instructions  for  going  about 
it.  In  a  word,  a  book  which  would  at 
once  ignite  the  spark  of  enthusiasm 
and  furnish  material  to  carry  it  on." 

And  so  members  of  the  A.R.R.L.  now 
have  an  authoritative  volume  written 
for  them  especially  by  one  of  their 
fellows.  In  keeping  with  the  true 
amateur  spirit,  the  price  has  been  set 
to  fit  the  average  purse. 


FILL  IN,  CUT  OFF,  AND  MAIL 


David  McKay  Co., 
Philadelphia. 

Gentlemen: 

Please  send  me  a  copy  of  Radio  Tele- 
phony for  Amateur*,  for  which  I  am  inclosing 
$1.50  and  15c  extra  for  mailing.  And  hurry 
it  along  as  I  am  anxious  to  try  out  several 
of  the  new  ideaa  mentioned  in  the  "QST"  ad. 

Yours  truly. 


Name  .  . 
Addresv 
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These  ideas  will  better 
your  phone  work 

Here  are  some  of  the  high  spots.  On 
MODULATION  you  get  not  only  a 
clear  and  accurate  understanding  of 
how  sound  waves  are  impressed  on 
radio  waves,  but  also  instructions  for 
building  efficient  sets.  FILTER  CIR- 
CUITS, too,  are  covered  with  full 
data  for  making  special  transformers. 
Then,  there  are  more  transformer 
designs  for  RADIO  and  AUDIO  Fre- 
quencies. And  special  attention  is 
paid  to  LOSSES — in  both  the  set  and 
the  Antenna. 

How  to  make  sure  of 
Your  Copy 

Radio  Telephony  for  Amateurs  is  on  sale  at 
nearly  all  bookstores.  And,  too,  the  up-to- 
date  radio  dealers  carry  it  (thev  find  it  just 
the  thing  for  answering  the  many,  many 
questions  put  to  them).  If  your  regular 
dealer  does  not  have  the  book,  USE  THE 
COUPON. 

DAVID  McKAY  CO. 
Philadelphia 
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Radio  Frequency  Amplification  at 
Amateur  Wave  Lengths 

By  K.  B.  Warner 


IT  has  been  only  a  few  months  since  we 
amateurs  were  commonly  bewailing  our 
inability  to  use  radio-frequency  amplifi- 
cation successfully  at  short  wave  lengths 
because  of  the  inter-electrode  capacity 
of  our  vacuum  tubes.  Of  course  we  knew 
it  was  possible  to  do  it  using  separately- 
tuned  coupling  circuits  between  the  succes- 
sive stages  but  that  was  a  method  requiring 
worlds  of  patience  to  say  the  least,  and 
quite  out  of  the  question  for  amateur  relay 
work.  Then  came  rumors  of  successful  cir- 
cuits that  worked  well  with  several  stages 
when  coupled  by  some  new  trick  trans- 
former that  was  being  put  on  the  market, 
and  shortly,  almost  before  we  knew  it, 
there  were  numerous  makes  of  such  trans- 
formers offered  the  amateur  world  and 
more  were  coming  every  day. 

With  the  advent  of  all  of  these  trans- 
formers manufactured  by  perfectly  reput- 
able companies,  numerous  questions  arise 
in  the  mind  of  the  practical  amateur.  Do 
they  really  work?  Are  they  as  good  as  our 
present  amplifier  equipment?  Are  they 
sufficiently  reliable  for  relay  work?  Are 
they  worth  the  effort  and  expense?  What 
does  one  do  to  make  them  actually  work? 
And  so  on.  Now  the  author  is  a  practical 
telegraphing  amateur  and  cannot  help  but 
view  every  radio  innovation  from  that  angle 
and  consequently  these  questions  and  a 
great  many  more  of  the  same  sort  occurred 
to  him.  In  recent  weeks  numerous  articles 
have  been  written  on  the  subject  but  they 
have  not  answered  these  questions;  indeed 
many  of  them  look  like  they  were  written 
with  no  understanding  of  the  subject;  they 
are  evidence  of  the  keen  desire  for  know- 
ledge of  how  to  apply  this  form  of  amplifi- 
cation practically,  yet  they  haven't  filled  the 
bill.  QST  accordingly  resolved  to  get  the 
done  if  it  were  to  b*  had,  and  to  this  end 
addressed  a  rather  fearsome  questionnaire 
to  representative  manufacturers  of  radio 


frequency  transformers.  For  much  of  the 
information  herein  we  are  indebted  to  the 
American  Radio  &  Research  Corpn.,  the 
Coto-Coil  Co.,  the  Radio  Corporation  of 
America,  the  Mu-Rad  Laboratories,  and  the 
Radio  Instrument  Co.,  for  their  comprehen- 
sive replies  to  our  queries.  The  informa- 
tion we  present  is  in  the  form  of  a  compos- 
ite, assembled  from  many  sources,  and  will 
not  always  apply  literally  to  every  type  of 
manufactured  amplifying  transformer. 
We  believe,  however,  that  in  the  main  it  is 
entirely  accurate  and  reliable  and  may  be 
used  as  a  guide  by  the  practical  amateur  in 
the  selection  of  his  amplifying  equipment. 

An  Early  Method 

Perhaps  the  simplest  workable  method 
for  inter-stage  coupling  in  short-wave 
R.F.A.  (radio  frequency  amplification)  is 
the  use  of  a  tuned  impedance,  as  described 
on  page  57  of  QST  for  last  November  and 
on  page  35  for  February  last.  This  im- 
pedance may  well  be  a  variometer,  and  the 
possessors  of  the  variometer-tuned-plate- 
circuit  receiver  can  rig  up  a  single-stage 
R.F.A.  with  no  additional  expense  than  that 
of  the  tube  and  its  appurtenances.  It 
works  pretty  well,  probably  with  consider- 
ably greater  amplification  than  newer 
methods  provide  in  any  one  stage,  and  if 
one  stage  were  sufficient  we  think  nothing 
further  would  be  necessary.  However,  such 
an  arrangement  must  be  carefully  tuned  for 
each  wave  length  and  when  several  stages 
are  desired  the  multiplicity  of  adjustments 
becomes  so  complex  as  to  put  this  method 
completely  in  the  discard.  American  manu- 
facturers have  been  at  work  to  develop  a 
scheme  whereby  this  exact  tuning  for  every 
minor  change  in  wave  length  would  be  elim- 
inated, so  that  the  amplifier  would  operate 
over  a  substantial  frequency  range  just  as 
an  audio  amplifier  does.  It  is  the  result  of 
their  labors  which  is  described  in  this  ar- 
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tide,  and  it  takes  the  form  of  a  radio  fre- 
quency transformer,  in  most  cases  a  two- 
winding  transformer  altho  at  least  one  firm 
is  obtaining  excellent  results  with  an  auto- 
transformer  arrangement,  and  it  may  be 
air-core  or  iron-core.  With  such  transfor- 
mers it  is  possible  to  build  a  multi-stage 
amplifier,  in  which  no  adjustment  is  necess- 
ary when  tuning  from  one  wave  length  to 
another. 

'      R.F.A*  Practicable 

Because  of  the  concentration  of  talent 
which  in  late  months  has  been  directed  on 
the  problem  of  R.F.A.,  a  very  remarkable 
development  has  been  made  and  radio  am- 
plification on  short  waves  is  now  undeniably 
successful.  There  is  plenty  of  room  for  im- 
provement in  design  and  construction,  some 
of  the  manufacturers  freely  admit  that  their 
products  can  be  vastly  improved  upon  for 
200-meter  work  and  some  transformers  in 


then  it  ought  to  work  several  times  better 
with  a  radio  amplifier  ahead  of  it.  Thit 
is  not  true.  It  is  almost  impossible  to 
make  use  of  regeneration  as  we  commonly 
know  it  in  connection  with  R.F.A.  on  short 
waves.  Some  such  effect  as  regeneration 
of  course  occurs  as  a  feedback  thru  the 
capacity  of  the  tube  and  is  controllable  as 
hereinafter  described,  but  the  more  usual 
methods  of  reaction,  such  as  a  plate  vario- 
meter or  a  tickler,  commonly  are  abandoned. 
Intentional  regeneration  may  be  used  up  to 
a  certain  degree  but  is  so  extremely  critical 
in  a  set  which  is  properly  amplifying  that 
it  is  not  recommended  except  to  the  most 
skilled  of  amateurs.  None  of  the  five  firms 
whose  assistance  we  solicited  makes  use  of 
regeneration.  This  introduces  a  most  im- 
portant factor  into  the  consideration  of 
R.F.A.,  and  one  which  must  be  considered 
by  every  user:  it  takes  two  stages  of  R.F.A. 


Fl/J.  |  7hree  rod/6  stapes  on  a  common  rheostat,  and  a  hard  detector  tube  — 
t/te  favored  circuit. 


fact  are  quite  impossible  for  amateur  work, 
and  there  is  added  difficulty  because  R.F.A. 
is  a  new  subject  and  rather  fussy  in  the  ad- 
justment of  some  of  its  features.  Likewise 
it  has  its  limitations,  as  we  shall  shortly 
point  out;  and  perhaps  it  is  not  to  be  com- 
pared with  the  super-regenerator  or  the 
super-heterodyne,  but  the  former  has  hard- 
ly been  reduced  to  a  practical  working  device 
as  yet  and  the  latter  costs  money  because  of 
the  unavoidably  large  number  of  tubes  re- 
quired. In  the  meantime  R.F.A.  looms 
large  in  many  possibilities  and  it  may  be 
said  that  it  is  entirely  feasible,  one  of  the 
most  effective  ways  of  receiving,  and  in 
many  respects  easier  to  operate  than  the 
conventional  receiver. 

The  Sacrifice  of  Regeneration 

While  regeneration  of  a  fashion  is  ob- 
tained with  the  simple  one-stage  circuits 
previously  referred  to,  every  experimenter 
who  has  worked  with  R.F.A.  thru  the 
medium  of  the  manufactured  transformers 
now  on  the  market  has  been  perplexed  at 
his  apparent  inability  to  make  use  of  re- 
generation as  commonly  obtained.  He  has 
reasoned  that  if  a  regenerator  gave  a  cer- 
tain performance  on  a  detector  tube  alone, 


preceding  the  detector  before  any  benefit 
is  obtained  over  a  regenerative  detector 
alone.  It  takes  about  "a  stage  and  a  half" 
to  compensate  for  the  loss  of  regeneration; 
in  other  words,  a  non-regenerative  detector 
with  one  radio  amplifier  ahead  of  it  com- 
monly will  not  be  as  sensitive  as  a  regener- 
ative detector  without  amplification,  while 
with  two  radio  stages  preceding  it,  it  will 
be  somewhat  superior.  Additional  stages 
of  course  will  make  it  incomparably  super- 
ior, but  it  is  distinctly  to  oe  understood 
that  a  total  of  at  least  three  tubes  is  going 
to  be  utilized  by  the  operator  who  expects 
to  improve  his  results  by  the  use  of  R.F.A 
The  reason  for  this  is  that  regeneration  is 
itself  the  simplest  and  most  effective  kind 
of  radio  frequency  amplification,  equal,  in- 
deed, to  something  between  one  and  two 
stages  of  transformer-coupled  R.F.A.  as 
obtained  with  present  models.  Therefore, 
until  several  tubes  are  put  into  service,  no 
gain  is  experienced. 

With  sufficient  tubes,  three  or  more,  the 
gain  in  R.F.A.  is  wonderful,  but  if  only 
two  tubes  are  available  they  should  be 
used  as  a  regenerative  detector  and  audio 
amplifier,  respectively;  and  if  a  total  of 
three  are  at  hand  they  should  be  used 
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either  as  a  regenerative  detector  and  two 
audio  stages,  if  at  least  a  moderate  signal 
strength  is  important,  or  as  a  non-regen- 
erative detector  preceded  by  two  radio 
stages,  if  maximum  sensitivity  (range)  is 
desired  and  low  audibility  is  no  hindrance. 
The  actual  receiving  range  of  the  last- 
named  arrangement  is  the  best  of  the  three 
but  except  for  signals  at  its  extreme  range 
it  will  not  give  audibilities  at  all  com- 
parable with  the  regenerative  detector  with 
one  audio  stage.  More  about  this  com- 
parison later. 

These  values  are  an  average  of  the 
performance  claimed  on  200  meters  for 
the  factory-made  transformers  now  on  the 
market,  and  of  course  vary  with  the  make. 
On  360  meters  it  is  altogether  probable  that 


sense  adaptable  to  amateur  relay  traffic  as 
we  know  it.  Instead  we  are  using  trans- 
formers somewhat  less  sensitive  in  results, 
much  less  selective  and  with  our  depend- 
ence for  selectivity  placed  in  a.  loosely- 
coupled  tuner,  and  thereby  we  secure  a  de- 
vice which  operates  over  a  considerable 
wave  band  without  readjustment. 

The  Number  of  Stages 

In  its  present  state  of  development  there 
is  a  limit  to  the  number  of  stages  of  R.F.A. 
which  may  be  employed  successfully  on 
amateur  waves.  That  limit  is  the  build- 
ing up  to  a  condition  so  sensitive  that  it 
is  impossible  any  longer  to  control  con- 
veniently the  tendency  to  self-oscillation 
brought  about  by  static  coupling  between 


Radio  Frequency  Amplifiers        Detector  Audio  Frequency  Amplifiers 


Wits' 

Fif .  2 — Reactance  coupler*  for  three  radio  sta* ee,  toft  detector  and  two  audio  states,  all  with  separate 

rfcor  

one  radio  stage  will  compensate  for  the  loss 
of  regeneration,  whereby  two  stages  would 
be  several  times  more  sensitive  and  three 
stages  enormously  better. 

British  amateurs  have  developed  the 
R.F.A.  portion  of  their  circuits  to  a  further 
degree  than  we  have,  and  some  notable 
success  was  achieved  by  them  in  this  di- 
rection during  the  Transatlantic  Tests. 
Their  greater  activity  in  this  field  is  at- 
tributed by  Mr.  Godley  partly  to  their 
failure  fully  to  appreciate  the  advantages 
of  the  tuned-plate-circuit  regenerator,  and 
to  their  lack  of  gaseous  detectors.  Their 
successful  work  on  the  waves  as  short  as 
200  meters  seems  generally  to  have  been 
accomplished  by  interstage  coupled  circuits 
separately  tuned  by  condensers,  and  altho 
we  freely  admit  that  results  are  obtained 
thereby  perhaps  noticeably  superior  than 
with  the  fabricated  transformers  on  the 
American  amateur  market,  it  is  to  be  noted 
that  such  an  arrangement  is  at  best  a 
laboratory  experiment,  necessitating  the 
careful  adjustment  of  every  circuit  by 
means  of  a  wave-meter  whenever  the 
operating  wave  is  changed,  and  is  in  no 


the  input  and  the  enormously-amplified 
voltages  of  the  output,  and  also  by  some 
direct  feedback  in  adjacent  wiring.  Very 
naturally  the  number  of  stages  depends 

upon  the  amplification  constant  per  stajje 
and  the  difficulties  of  increasing  the  num- 
ber are  more  serious  the  higher  the  am- 
plification per  stage.  For  example,  the 
British  "55*  seven-stage  amplifier  gives  an 
amplification  of  only  two  or  three  times 
per  stage,  which  is  what  makes  it  possible 
to  use  seven  stages.  Compare  this  with 
sets  using  our  new  transformers  in  which 
the  voltage  step-up  per  stage  is  sometimes 
as  high  as  80  and  it  will  be  seen  how  the 
signal  voltage  on  the  detector  may  very 
quickly  be  built  up  to  a  value  where  ex- 
treme care  in  wiring  and  shielding  is  neces- 
sary to  prevent  self-oscillation.  At  pres- 
ent we  cannot  exceed  three  or  four  stages, 
depending  upon  the  make,  before  the  volt- 
ages build  up  to  a  value  likely  to  send  the 
whole  circuit  into  oscillation  without  con- 
trol. It  is  expected,  however,  that  methods 
shortly  will  be  devised  whereby  Several  ad- 
ditional stages  may  be  kept  under  control. 
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A  reasonable  comparison  betwen  R.F.A. 
and  A.F.A.  can  hardly  be  made,  because 
the  principles  differ  radically.  There  is 
no  question  but  that  a  stage  of  audio 
amplification  increases  the  audibility  of  a 
reasonably  strong  signal  much  more  than 
a  stage  of  radio  amplification  does,  because 
the  detector  will  handle  at  best  only  a  cer- 
tain amount  of  power,  but  it  seems  to  be 
a  thoroly-established  fact  that  A.F.A.  does 
not  increase  the  range  of  a  receiver,  it  is 
said  that  a  signal  which  cannot  be  heard  on 
a  detector  alone,  under  perfectly  quiet  sur- 
roundings, cannot  be  heard  with  any 
amount  of  audio  amplification.  In  fact,  if 
the  signals  are  weak  it  is  possible  that  a 
stage  of  A.F.A.  will  increase  the  tube  noises 
and  other  undesirable  sounds  in  greater 
proportion  than  the  desired  signals  and 
actually  make  the  latter  unreadable. 


taken  of  the  directional  selectivity  and  bet- 
ter signal-stray  ratio  of  such  devices. 

The  gist  of  the  whole  matter  is  that  a 
stage  of  radio  amplification  enables  a  stage 
of  audio  amplification  to  work  to  far  better 
advantage.  Both  are  necessary.  Audio 
amplification  is  by  no  means  to  be  dis- 
continued. The  decided  improvement  which 
radio  amplification  gives  cannot  be  realized 
unless  audio  amplification  is  used  too. 
"Audio  for  audibility,  radio  for  range." 

The  chief  disadvantage  of  R.F.A.  is  the 
expense  of  the  additional  tubes  and  sockets 
and  the  batteries  for  their  operation.  Con- 
siderable hope  for  improvement  in  this 
respect  is  held  out  in  schemes  for  simul- 
taneous radio-  and  audio-amplification  on 
the  same  tubes,  such  as  that  given  by  Mr. 
Stone  in  November  1921  QST.  British 
amateurs  already  are  experiencing  very 
good  results  in  this  manner. 


Fi4.  3  Loop  reception  on  three  radio  stages,  operating  on  one  rheo. 
hard  detector,  and  two  audio  stages  on  a  common  rfieo. 


On  the  other  hand  an  additional  stage 
of  radio  amplification  unquestionably  in- 
creases the  range,  and  signals  which  are 
inaudible  on  a  detector  can  be  brought 
in  very  nicely  thereby.  This  is  because 
of  the  so-called  "threshold"  value  of  in- 
coming signal  voltage  below  which  a  de- 
tector does  not  respond  noticeably,  and  it 
is  the  purpose  of  R.F.A.  to  boost  up  the 
incoming  voltage  to  a  value  which  Will 
operate  the  detector.  This  it  does  with 
practically  no  tube  noises,  because  such 
noises  are  audio  frequencies  and  are  not 
transferred  thru  the  radio  stages.  Since 
R.F.A.  extends  the  receiving  range,  its 
value  is  chiefly  in  amplifying  weak  signals, 
and  it  is  a  fact  that  strong  signals  such  as 
local  ones  are  scarcely  increased  at  all  by 
radio  amplification — thereby  improving  the 
reception  ratio  of  weak  and  strong  sig- 
nals. Likewise  we  must  claim  for  R.F.A. 
a  greater  "workability"  because  it  makes 
possible  operation  on  a  loop  or  other 
8m all  collector  where  advantage  may  be 


Control 

A  set  of  cascaded  radio  amplifiers  with 
unbiased  grids  will  oscillate  because  of 
feedback  thru  the  valve  capacity,  and  such 
oscillation  will  build  up  to  the  character- 
istic limits  of  the  tubes.  Accordingly  it 
is  necessary  to  have  some  method  of  con- 
trolling the  action,  as  obviously  the  tubes 
should  not  oscillate  for  the  reception  of 
damped  or  modulated  signals.  The  com- 
mon system  employed  for  this  control  is 
the  use  of  a  so-called  "grid  stabilizer," 
which  is  nothing  more  than  an  A-battery 
potentiometer  of  200  to  400  ohms  to  which 
the  filament  side  of  the  R.F.A.  transformer 
secondaries  are  connected  in  order  that  a 
positive  bias  may  be  put  upon  the  R.F.A. 
grids.  When  the  positive  voltage  on  the 
grids  reaches  a  certain  value,  oscillation 
is  stopped,  and  the  action  of  the  ampli- 
fier may  be  varied  by  the  stabilizer  either 
to  an  adjustment  just  below  the  oscillation 
point,  which,  as  might  be  expected,  is  the 
best  for  the  reception  of  damped  or  modu- 


Digitized  by 


Google 


September,  1922 


QST 


11 


lated  signals;  or  the  entire  series  of  tubes 
may  be  permitted  to  oscillate  at  an  ampli- 
tude controllable  within  limits  by  the  sta- 
bilizer setting,  for  self -heterodyne  reception 
of  C.  W.  signals.  We  will  have  more  to 
say  about  this.  A  common  stabilizer  for 
all  the  radio  stages  is  generally  sufficient 
where  the  same  type  of  tube  is  used 
throughout.  This  stabilizer  adjustment  is 
very  similar  in  its  manipulation  to  the  con- 
trol of  regeneration — in  fact  such  a  set 
may  be  appreciably  easier  to  operate  than 
an  ordinary  three-circuit  tuner. 

Instead  of  using  a  stabilizer  some  of  the 
British  experimenters  control  the  tendency 
of  the  tubes  to  oscillate  by  coupling  a  tick- 
ler in  the  reverse  of  normal  direction,  so 
that  instead  of  feed  back  for  regeneration 
its  tendency  is  to  neutralize  oscillation. 
Thus  by  varying  the  coupling  of  such  a 
reversed  tickler  sufficient  "positive  resist- 


autodyning;  by  adjustment  of  the  stabilizer 
the  set  may  be  caused  to  self-heterodyne 
but  the  C.W.  signals  received  are  extremely 
feeble  and  entirely  unsatisfactory.  It  is  pos- 
sible that  with  some  types  of  R.F.A.  trans- 
formers, if  equipped  with  shielding  filters 
in  the  detector  and  audio  circuits,  satis- 
factory self-heterodyne  action  can  be  had 
over  a  respectable  portion  of  the  wave 
length  range.  This  is  not  to  be  recom- 
mended, however,  because  in  oscillation  the 
set  radiates  strongly  and  at  least  under 
stabilizer  control  its  adjustment  for  opti- 
mum amplitude  of  local  oscillation  is  so  un- 
certain that  the  results  are  far  from  satis- 
factory, as  might  be  expected  in  a  control 
designed  primarily  to  keep  a  set  from  oscil- 
lating. For  flexible  results  in  C.W.  recep- 
tion over  all  the  wave  length  range  of  the- 
transformers,  a  separate  heterodyne  should 
be  employed. 


A.rTA 
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Fl$.  4  Two  rad/o  stages,  detector  and  two 
audio,  uti/izing  tfyree.  circuit  tuner  for  coup/ina 
of*  second  radio  stage*. 


ance"  may  be  introduced  into  the  grid 
circuits  either  barely  to  restrain  oscillations 
or  the  tubes  may  be  permitted  to  oscillate 
gently  with  the  amplitude  determined  to 
a  nicety  by  the  coupling  control.  In  cases 
where  the  use  of  a  stabilizer  shifts  the 
axes  of  grid  oscillation  of  certain  tubes 
to  an  inefficient  point  on  the  characteris- 
tic curve  in  order  to  curb  the  tendency 
towards  self-oscillation,  it  is  altogether 
conceivable  that  better  results  would  be  had 
by  the  reversed-feedback  method,  where 
grids  could  function  at  the  point  of  best 
amplification  and  the  un distorted  amplifier 
output  be  controlled  by  the  tickler  coupling. 
This  idea  will  well  bear  looking  into  both 
by  amateurs  and  by  manufacturers. 

C.W.  Reception 
There  is  diversity  of  claims  on  the  part 
of  the  manufacturers  on  the  question  of 
C.W.  reception  on  their  radio  amplifiers. 
The  manufacturers  of  air-core  transform- 
ers in  the  main  seem  to  believe  that  it 
can  be  done,  while  the  iron-core  makers 
recommend  a  separate  heterodyne.  The 
writer  knows  from  experience  with  the  lat- 
ter type  that  it  is  practically  impossible  by 


We  suggest  to  the  manufacturers  of 
radio  amplifiers  that  a  separate  heterodyne 
would  sell  well  as  an  auxiliary  to  R.F.A. 

In  connection  with  C.W.  reception  it  is 
interesting  to  note  the  following  extract 
from  Ballantine  in  his  new  book  "Radio 
Telephony  for  Amateurs."  In  discussing 
phone  and  spark  reception  he  says:  "If 
radio  frequency  and  audio  frequency  am- 
plifiers can  be  built  with  equal  effective- 
ness the  first  method  is  inherently  superior 
to  the  second — solely  on  account  of  the 
peculiarities  of  the  detector.  With  hetero- 
dyne reception  of  C.W.  signals  this  does 
not  apply,  for  in  this  case  the  response 
varies  as  the  first  power  of  the  signal  volt- 
age and  the  two  methods  are,  at  least 
from  this  point  of  view,  equally' effective." 
Altho  this  is  a  theoretical  consideration  and 
there  are  other  considerations  in  practice 
which  modify  it  somewhat,  nevertheless 
R.F.A.  offers  a  greater  advantage  to  the 
receiver  of  damped  and  modulated  signals 
than  it  does  to  the  C.W.  telegraph  opera- 
tor. 

Design  Considerations 

Several  forms  of  R.F.A.  transformers  are 
available  on  the  amateur  market.    Most  of 
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the  manufacturers  seem  to  have  proceeded 
on  the  idea  that  resistance  coupling  was 
hopeless,  reactance  coupling  fair,  and  trans- 
former coupling  best.  Most  of  the  designs 
therefore  are  two-winding  transformers. 
Such  a  device  is  known  to  be  best  but  with 
common  air-core  design  it  responds  to  such 
an  extremely  narrow  band  of  frequencies 


The  Amrad 
2-Sta*e  HFJt. 

u»ii»r  their 
pluf-in  type 
"Radiformere." 
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that  its  use  is  limited,  without  a  multi- 
plicity of  adjustments  which  cannot  be 
countenanced.  Accordingly  we  find  most 
of  the  transformers  fitted  with  iron  cores 
— after  the  practice  of  M.  Latour — thin 
laminations  of  "high  frequency  steel,"  for 
the  purpose  of  broadening  the  band  of 
response,  a  few  designs  with  cores  of  elec- 
trolytic iron  either  loose  or  formed  under 
pressure  with  a  binder,  and  only  one  man- 
ufacturer   of    two-winding  transformers 


The  Amrad  "Radiformer" 

seems  happily  to  have  been  able  to  solve 
the  problem  of  broadening  the  wave  band 
without  the  use  of  iron,  which  unfortunate- 
ly gi\es  rise  to  unavoidable  core  losses, 
particularly  on  the  shorter  waves,  with  loss 
of  amplification.  The  figures  quoted  in 
this  article  apply  to  the  average  iron-cored 
transformer,  however,  so  it  will  be  noted 
that  their  performance  may  still  be  con- 
sidered a  practical  solution  of  the  R.F.A. 
problem. 

In  England  a  considerable  discussion  has 
been  taking  place  in  scientific  circles  re- 


garding the  action  in  R.F.A.  transformers, 
it  being  vigorously  held  that  when  the  two 
windings  of  such  transformers  are  tightly 
coupled  there  is  little  of  the  true  trans- 
former effect  and  that  the  main  transfer 
of  voltage  to  the  succeeding  grid  is  attribu- 
table to  a  capacity  effect  between  the  wind- 
ings; from  which  the  conclusion  is  reached 
that  reactance  coupling  is  just  as  satisfac- 
tory as  the  more  complicated  transformers. 
One  American  manufacturer,  in  an  effort 
to  avoid  iron  losses  and  still  keep  clear  of 
the  tuning  problems  of  air-core  two-wind- 
ing couplers,  has  designed  a  tapped  reac- 
tance, partly  wound  with  resistance  wire, 
which  has  but  a  single  adjustment  to  vary 
it  rapidly  thru  a  series  of  narrow  wave 
length  bands  in  any  of  which  it  operates 
with  the  efficiency  of  the  usual  air-core 
transformer.  Such  an  arrangement  is 
markedly  sharp  in  tuning,  making  even  a 
single-circuit  tuner  selective  in  action,  con- 
trasted with  which  is  the  fact  that  the 
iron-core  transformers  somewhat  broaden 
tuning  and  a  receiver  equipped  with  them 
is  not  commonly  as  selective  as  the  con- 
ventional regenerator. 

A  review  of  the  various  types  on  the 
market  shows  that  we  have  transformers 


The  Mu-Rad 
Trans  former 


available  with  an  average  range  of  about 
170  to  500  meters,  which  in  the  range  from 
190  to  220  meters  may  be  expected  to  have 
around  75%  of  their  maximum  sensitivity. 
It  is  altogether  probable  that  a  special 
transformer  for  amateur  waves  would  have 
a  maximum  at  the  desired  spot  even  greater 
than  that  provided  in  the  present  wider- 
range  transformers. 

Not  all  of  the  R.F.A.  transformers  now 
on  the  market  are  suitable  for  amateur 
work,  some  frankly  having  been  designed 
for  the  360-meter  broadcast  wave,  and  the 
amateur  purchaser  should  be  careful  to 
get  transformers  guaranteed  to  work  on 
200  meters  and  below. 

Construction  and  insulation  are  equally 
important;  there  are  some  makes  on  the 
market  with  fibre  insulation  which  show 
an  insulation  resistance  as  low  as  5000 
ohms  between  terminals  with  the  windings 
disconnected,  defeating  the  whole  purpose 
of  the  transformer. 

It  is  now  definitely  apparent  that,  at 
least  with  efficient  transformers,  a  change 
in  specifications  is  necessary  in  the  trans- 
formers of  succeeding  R.F.A.  stages.  Brief- 
ly the  reason  is  that  the  input  impedance 
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of  a  tube  depends  upon  the  load  in  its 
plate  circuit,  the  latter  being  reflected  into 
the  grid  circuit  thru  the  grid-plate  capac- 
ity. It  is  obvious  that  the  load  in  the 
detector  output  is  different  from  that  in 
the  last  amplifier  stage,  and  this,  in  turn 
being  associated  with  the  detector  tube 
input,  is  different  from  the  impedance  in 
the  second  amplifier  stage,  and  so  on;  sim- 
ilarly the  input  impedance  in  which  the 
signal  voltage  to  be  amplified  originates 
is  reflected  into  the  plate  circuit  thru  the 
tube  capacity,  and  is  different  in  the  sev- 
eral stages.  Consequently  for  maximum 
amplification  the  successive  transformers 
should  differ  in  their  couplings  and  turn- 
ratios. 

Circuit  Arrangements 

There  is  much  less 
variety  in  the  hook-ups 
recommended  than  there 
is  in  the  transformers 
themselves.  They  differ 
only  in  details  respecting 
rheostats,  jacks,  etc., 
and  are  primarily  the 
same.  The  outstanding 
characteristic  is  the  use 
of  the  stabilizer,  to 
which  is  connected  the 
filament  side  of  the 
secondary  winding  of  all  of  the  R.F.A. 
transformers  except  the  one  immediately 
preceding  the  detector;  for  best  detection 
this  connection  of  the  transformer  pre- 
ceding the  detector  is  made  direct  to  the 
filament,  preferably  the  negative  side. 

Figure  1  is  a  typical  circuit  for  three 
R.F.A.  stages  and  a  detector.  The  three 
amplifiers  operate  from  a  common  rheostat, 
and  another  is  provided  for  the  detector, 
which  also  operates  from  a  tap  on  the  B 
battery.  The  stabilizer  connection  will  be 
clear  from  this  diagram.  The  addition  of 
the  0.5  mfd.  bypass  condenser  makes  the 
circuit  considerably  easier  to  control. 

Fig.  2  shows  an  arrangement  for  the 
auto-transformer  or  reactance-capacity 
coupling.  The  coupling  condensers  C,  are 
preferably  .00025  mfd.  in  capacity,  altho 
their  value  may  be  anything  from  .0001 
to  .0005  mfd.  The  leaks  R,  will  vary  with 
the  type  of  tube  but  1  megohm  generally 
will  be  found  satisfactory.  C,  is  a  bypass 
of  about  .0015  mfd.  and  C,  performs  the 
same  function  as  the  condenser  in  Fig.  1 
and  should  be  0.5  mfd.  Two  potentiometers 
R,  are  shown;  the  one  on  the  left  is  the 
stabilizer,  which  is  connected  to  the  grid 
leaks  when  reactance  coupling  is  used;  and 
the  one  on  the  right  is  the  usual  B-battery 
potentiometer  for  fine  control  of  the  soft 
detector. 

In  Fig.  3  is  shown  an  arrangement  of 
three  radio  stages,  a  hard  detector,  and  two 


audio  stages,  operating  on  a  loop  collector. 
The  last  three  tubes  are  provided  with 
phone  jacks  in  their  output  circuits.  This 
diagram  otherwise  will  be  self-explana- 
tory. 

Fig.  4  shows  an  arrangement  whereby 
the  usual  three-circiut  tuner  may  be  used 
as  the  inter-stage  coupling  between  the  last 
R.F.A.  and  the  detector.  The  actual  tuner. 
T,  is  shown  as  a  single  circuit  type  and  will 
be  found  sufficiently  selective  with  the  other 
adjustments  provided.  The  vario-coupler 
of  the  tuner  provides  an  air-core  trans- 
former of  the  best  performance,  its  pri- 
mary being  tuned  by  the  shunt  condenser 
and  its  secondary  by  the  series  variometer, 
while  the  other  variometer  in  the  plate  cir- 


Co to- Coil  Transf< 


cuit  provides  regeneration  if  same  is  wanted 
and  to  the  extent  that  it  may  be  found 
possible  to  use  it.  S  is  the  usual  stabilizer 
and  P  the  potentiometer  for  the  soft  de- 
tector, which  also  is  provided  with  a  tap 
from  the  B  battery.  The  condensers  C 
should  be  of  0.005  mfd.  capacity  and  are 
of  help  in  preventing  undesired  oscillation. 

Care  in  Assembly 

A  great  number  of  things  that  have  no 
effect  upon  audio  amplification  have  a  great 
deal  to  do  with  the  successful  operation  of 
R.F.A.  and  if  not  carefully  considered  some- 
times make  a  set  unsuccessful  for  no  ap- 
parent reason  at  all. 

The  most  important  precaution  is  in  the 
arrangement  and  wiring.  The  wiring  must 
be  reduced  to  the  utmost  in  simplicity, 
with  not  a  wasted  quarter-inch  of  wire,  but 
at  the  same  time  the  grid  and  plate  cir- 
cuits must  be  spaced  apart  or  run  at  right 
angles.  An  excellent  idea  is  to  arrange 
the  pieces  of  apparatus  in  the  same  relation 
as  they  have  in  a  symbolic  hook-up  and 
wire  them  up  as  nearly  like  the  actual  dia- 
gram as  possible.  In  multi-stage  sets  a 
metal-lined  box  with  separate  compart- 
ments for  each  tube  and  its  transformer,  is 
often  of  help,  the  negative  side  of  the  bat- 
tery being  connected  to  the  shield  and  to 
earth. 

Extraneous  capacity  is  to  be  avoided  and 
tube  sockets  should  be  selected  with  care; 
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those  with  diagonally-mounted  springs  are 
best.  With  some  tubes  an  additional  C-bat- 
tery  of  a  few  volts  in  series  with  the  stab- 
ilizer arm  (positive  side  to  grids)  will  be 
of  assistance  in  controlling  oscillation. 

The  internal  capacity  of  the  tubes  de- 
ermines  the  lower  limit  of  the  wave  length 
band  over  which  the  set  will  operate;  con- 
sequently low-capacity  tubes  are  to  be  pre- 
ferred. The  Moorhead  A-P  tube  is  most  in 
favor  for  this  season,  followed  by  the 
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The  R.CLA.  Transformer 

R.A.C.  3  audion,  then  the  Radiotron.  Most 
of  the  manufacturers  recommend  a  hard 
detector  tube  but  a  soft  one  may  be  used 
with  vast  improvement  in  results  if  it  is 
quiet  in  operation.  Some  tubes,  thru  freaks 
in  manufacture,  have  excessively  high  in- 
ternal capacity  and  make  unsatisfactory 
R.F.  amplifiers  altho  they  may  be  excellent 
as  detectors  or  A.F.  amplifiers. 

Some  Types 

In  conclusion  we  present  some  data  on  a 
few  types  of  transformers  available.  No 
attempt  has  been  made  to  cover  the  field — 
these  are  merely  representative  of  the  vari- 
ous forms  on  the  market. 

Amrad:  Of  a  style  designed  to  plug  into 
the  standard  four-prong  tube  socket,  or  it 
may  be  wired  in  the  usual  manner  if  de- 
sired; primary  and  secondary  windings  in 
the  form  of  alternate  pies,  universal  wound, 
on  a  high-frequency  iron  core.  Present 
model  designed  for  broadcast  reception. 
Amplifys  some  as  low  as  200  meters  and  as 
high  as  650  but  with  a  pronounced  peak  at 
360  meters;  rated  by  manufacturers  as  300- 
600  meters.  A  new  model  is  promised  soon, 
designed  for  amateur  work.  Supplied  with 
one  design  for  first  stage  and  another  for 
2d  and  3d  stage. 

Coto-Coil:  A  single-winding  impedance 
coupling,  roughly  tuned  by  means  of  a  6-tap 
switch  and  with  part  of  the  winding  of  re- 
sistance wire  (also  a  small  strip  of  .0015 
iron  in  the  magnetic  circuit)  to  broaden 
slightly  the  band  of  response.  Minumum 
wave   180   meters;   efficient  maxima  on 


various  switch  settings,  220,  265,  315,  415, 
540  and  750  meters  respectively;  may  be 
stretched  to  1000  meters.  Several  of  these 
transformers  may  be  connected  in  tandem 
and  their  switches  operated  by  a  common 
knob,  preventing  any  complication  of  con- 
trol. No  information  available  on  best 
wave  length  or  on  percentage  of  maximum 
amplification  at  200  meters,  but  gives  ex- 
cellent results  on  broadcast  wave  with  un- 
usual sharpness  of  tuning. 

Mu-Rad:  A  two-winding  transformer 
without  iron  core,  responsive  over  a  band 
170  to  500  meters  with  an  air-core  construc- 
tion of  patented  design,  eliminating  iron 
losses.  Supnlied  in  models  differing  in 
coupling  and  turns-ratio  for  first,  second 
and  third  radio  stages.  Claimed  by  maker 
that  one  stage  is  more  sensitive  than  a  re- 
generator at  all  wave  lengths  170  to  500. 
Sensitive  at  200  meters,  design  being  such 
that  that  amplification  at  200  is  slightly 
greater  than  at  360,  with  another  peak  at 
380  meters.  Designed  primarily  for  Moor- 
head A-P  tubes. 

Radio  Corp.  of  America:  Enclosed  in 
steel  stampings  like  their  audio  model. 


Radio  Instrument  C(x's  "DX"  Transformer 


Made  in  two  models,  one  for  5000  to  25,- 
000  meters,  with  turns  ratio  1  to  3;  and 
another  model  for  200  to  5000  meters  with 
a  tap  which  divides  it  into  two  ranges  at 
500  meters,  turns  ratio  1  to  1 ;  both  models 
iron-cored.  In  the  last-described  model 
there  are  two  ranges  of  maximum  amplifi- 
cation, 360-400  meters  and  600-1000  meters. 
Designed  primarily  for  broadcast  reception, 
on  which  wave  length  it  seems  to  function 
excellently,  but  just  begins  to  perform  at 
200  meters  and  rises  rapidly  in  efficiency  to 
350  meters  and  above.  Not  suited  to  the 
amplification  of  amateur  signals  under  200 
meters. 

Radio  Instrument  Co. — "DX":  A  two- 
winding  transformer  wound  on  a  straight 
open  core  of  high-silicon  steel  of  many  thin 
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laminations;  in  appearance  an  oblong  of 
1-inch-square  bakelite  tubing  with  primary 
terminals  at  one  end,  secondary  at  the 
other,  plugging  into  a  special  mounting. 
Same  design  used  in  each  stage  but  three 
models  for  various  wave  length  ranges: 
170-450,  400-1200,  and  900-3000  meters. 
Best  amplification  on  the  short-wave 
model  is  in  the  range  325-375  meter3,  with 
probably  75%  of  maximum  amplification 
available  at  190-220  meters.  Works  ex- 
cellently on  200-meter  damped  and  mod- 
ulated signals. 


Our  Questions  Answered 

Thus  it  may  be  seen  that  rapid  strides 
are  now  being  made  in  the  application 
of  radio  frequency  amplification  to  short- 
wave amateur  work,  and  the  questions  we 
had  in  our  mind  may  now  be  answered; 
it  really  works,  better  than  our  present 
audio  amplifier  equipment,  is  well  worth 
the  effort  and  expense,  and  sets  made  along 
the  lines  suggested  in  this  article  will  be 
found  entirely  reliable  and  fool-proof  for 
relay  work. 


Notes  on  the  Super- Regenerative  Receiver 


By  L.  M  Cockaday,  2XK* 


THE  latest  invention  of  E.  H.  Arm- 
strong is  a  development  of  such  new 
and  radical  departure  from  any 
other  receiving  system  that  the  am- 
ateur has  to  start  all  over  again 
before  he  can  become  reconciled  to  its  use. 
But  it  will  come  into  extended  use,  in  much 
the  same  manner  as  the  inventor's  previous 
invention,  the  simple  regenerative  receiver. 
After  all,  the  newer  device  is  an  improve- 
ment over  the  older  one;  the  ordinary  limi- 
tation to  amplification  (self  oscillation)  has 
been  overcome  while  at  the  same  time  the 
regeneration  has  been  increased  almost  in- 
definitely. This  fact  alone  assures  tl  _ 
adoption  of  the  circuit  by  the  DX  tele- 
graphic amateurs  in  the  future. 

At  present  they  have  a  sort  of  fear  of 
tackling  the  job  of  making  such  a  receiver 
or  doing  any  experimental  work  with  it, 
because  of  hearsay  that  it  is  too  compli- 
cated, or  that  it  is  a  trick  circuit.  Nothing 
of  the  kind.    It's  great,  and  it's  simple! 


FI*.  3 

As  Mr.  Armstrong  has  already  ex- 
plained the  functioning  of  the  three 
methods  so  clearly  and  his  words  have 

•Technical  Editor,  "Popular  Radio." 


been  repeated  in  the  press  so  many  times 
we  will  not  again  repeat  them  here,  but 
after  stating  these  methods  we  will  offer 
some  notes  gathered  while  experimenting 
with  an  adaptation  of  one  of  these  methods. 

First  method:    Super-regeneration  may  be 

obtained  by  varying  the  amount  of  re- 
generation with  respect  to  the  damping 
of  the  input  circuit  of  the  first  tube. 
(Fig.  1,  July  QST.) 


Second  method:  It  may  also  be  accomplish- 
ed by  varying  the  damping  of  the  input 
circuit  of  the  first  tube  with  respect  to 
the  regeneration.  (Figs.  2  and  4,  July 
QST.) 

Third  method:  It  may  be  obtained  by 
varying  both  the  damping  and  the  re- 
generation with  respect  to  each  other, 
keeping  the  proper  phase  relations. 
(Fig.  3,  July  QST.) 

The  second  method  is  recommended  for 
the  amateur's  consideration  because  of  the 
simplicity  of  construction  and  control  and 
because  it  may  be  adapted  to  the  reception 
of  all  types  of  signals. 

The  construction  of  a  set  embodying  this 
principle  is  shown  in  Figure  1.  The  best 
results  were  gotten  with  this  construction 
up  to  the  moment  of  writing. 
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The  parts  necessary  are  listed  below  with 
the  same  designations  as  shown  in  the 
photograph. 

Cx — 0.002  mfd.  fixed  condenser 

— 0.001  mfd.  variable  condenser 
C, — 0.0005  mfd.  grid  condenser  and  2  meg 
leak 

C4 — 0.0005  mfd.  fixed  mica  condenser 

C§ — 0.001  mfd.  variable  condenser 

Qg — 0.002  mfd.  fixed  mica  condenser 

L» — Single  layer  solenoid  as  described 

1* — 200-turn  honeycomb  coil 

L, — Variometer  (one  with  high  maximum 
and  low  minimum  values  of  inductance) 

L4 — 1250-turn  honeycomb  coil 

Lg — 1500-turn  honeycomb  coil 

L* — Loop  antenna  as  described 

R,  R,  R, — 5 -ohm  rheostats 

Jt — Double-circuit  jack 

Zt — Single-circuit  jack 

T — Audio-frequency  amplifying  transfor- 
mer 


the  inductance  where  different  sized  loops 
may  be  used. 

The  set  as  it  was  first  made  used  a  8 
volt  biasing  battery  in  the  grid  circuit  of 
the  tube  Vt,  but  the  two  binding  posts  for 
connecting  this  battery  were  shunted  by  a 
copper  wire,  it  being  found  that  the  set 
worked  just  as  well  without  any  biasing 
batteries  at  all.  The  grid  circuit  of  the 
tube  Vt  contains  the  conventional  conden- 
ser shunted  by  a  grid  leak.  This  is  quite 
an  advantage  as  two  batteries  are  thus 
eliminated. 

The  diagram  fully  illustrates  the  con- 
nections to  the  binding  posts  on  the  front 
of  the  panel  by  comparison  with  the  photo 
in  Figure  3.  The  binding  posts  in  the 
diagram  are  arranged  as  looking  at  the 
front  of  the  panel.  The  loop  used  was 
wound  on  a  cross  frame  (30  inches  across 
the  arms)  and  consisted  of  fifteen  turns 
spaced  %  inch  between  turns.  Tubular 
braided  wire  was  used  as  this  was  found  to 


Fl«.  1 


V,— Radiotron  U.V.201 

V*— Moorhead  or  W.E.  "J"  tube  (any  hard 

tube  will  work) 
Vt — Hard  amplifier  tube 

The  instruments  are  placed  on  a  panel 
as  clearly  shown  in  Figure  1,  and  connected 
up  as  indicated  in  Figure  2  where  the  same 
designations  are  used  throughout,  so  there 
can  be  no  mistake. 

The  coil  Lt  consists  of  a  single  layer 
solenoid  of  60  turns  with  three  evenly 
spaced  taps  brought  out  to  binding  posts 
for  connection  to  the  loop  for  adjusting 


be  far  superior  to  any  other  wire  for  this 
purpose. 

Looking  at  the  set  as  shown  in  Figure  3, 
the  lower  left  hand  large  knob  controls  the 
wave  length  (C»),  the  top  large  knob  con- 
trols the  regeneration  (L3),  and  the  right 
lower  large  knob  controls  the  frequency  of 
the  tube  V,  (oscillator) .  For  maximum  am- 
plification most  of  the  capacity  of  this  con- 
denser (C)  should  be  included  in  the  cir- 
cuit, but  for  the  clarity  of  telephone  signals 
and  C.W.  this  will  have  to  be  forfeited  a 
little  by  reducing  the  capacity  considerably. 
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Of  course  we  know  that  it  has  been  gen- 
erally understood  that  the  super-regenera- 
tive circuit  excludes  C.W.  because  the  os- 
cillator tube  stops  the  detector  tube  from 
oscillating,  but  nevertheless  if  £he  second 
tube  filament  is  turned  down  to  a  rather 
critical  point,  the  amplification  is  retained 
at  a  near  maximum,  and  C.W.  signals  can 
be  received. 

The  only  explanation  we  can  offer  is  that 
when  the  second  tube  filament  is  reduced 
in  brilliancy,  the  amplitude  of  the  oscilla- 
tions generated  by  the  tube  is  decreased, 


100  setting  on  the  scale,  the  amplification 
will  be  increased  although  interference 
from  the  oscillator  frequency  will  be  noted. 

It  will  be  noticed  that  in  this  circuit  no 
filter  is  used  except  the  by-pass  condenser 
C«  which  is  connected  across  the  primary 
of  the  transformer  T.  This  is  all  the 
filter  necessary  when  using  the  first  tube 
as  the  detector  instead  of  the  second  tube 
as  is  ordinarily  done. 

There  are  four  people  in  New  York  now 
using  this  type  of  set  employing  this  cir- 
cuit and  they  swear  by  it,  and  already  other 


for  K  a  yx  90toiSov. 
for  ry  90  to  200  r. 


^uper-reoenerat/re  circuit  empfouino  3  tubes  described  in  this  article .Jfote  that  no  filter 
circuit  is  necessary  and  a/so  thai  no  hiosino  J>atter/es  are  used.  Tfiere  ore  three  tops  an 
coU  Lj  for  correct  adjustment  /or  different  six*  3  '        ~         '  *  '  * 
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for  correct  oe(/ustmerit  for  different  sieid  loops.  Tfieloop  termfno/shoufd  he  shifted 
tot,  2  or 3  andsiyna/s  tuned jh.  The  one  tdotJvwosin  theroudest  sipna/s  of course  is  the  one  to  use. 


and  their  effect  of  stopping  the  detector 
tube  from  self  oscillation  at  intervals  is 
also  reduced,  thus  allowing  the  detector  to 
start  oscillating  at  intervals  between  the 
slower  frequency  pulses  of  the  second  tube. 
This  would  produce  an  audio  frequency 
beat  when  tuned  properly  with  C.W.  sig- 
nals, which  might  at  the  same  time  be 
amplified,  when  its  radio  frequency  com- 
ponent is  fed  back  due  to  regeneration. 
This  is  only  a  theory,  but  the  set  actually 
picks  up  C.W.  when  in  this  condition  very 
efficiently  although  with  slightly  different 
sounds  than  the  ordinary  regenerative  set. 

A  different  adjustment  is  required  for 
spark— the  filaments  must  be  turned  up 
higher;  sparks  at  best  sound  mushy  but  can 
be  read  without  difficulty  although  the  true 
note  is  somewhat  distorted. 

For  telephone  reception  the  same  pro- 
cedure is  gone  through  as  for  sparks,  al- 
though the  operator  must  make  a  choice  be- 
tween clarity  of  signals  and  degree  of  am- 
plification. This  adjustment  is  controlled 
by  condenser  Ca;  with  the  condenser  set 
nearer  the  0  setting  the  quality  will  be  im- 
proved and  with  the  condenser  nearer  the 


people  are  building  them  with  success  after 
seeing  the  set  demonstrated.  The  writer 
has  one  of  them  mounted  on  his  car  as 
shown  in  Figure  4,  with  which  broadcasting 
and  amateurs  can  be  heard  for  blocks. 

With  the  few  notes  given  herewith,  any 
amateur  should  be  able  to  construct  a 
super-regenerative  set  that  will  work,  and 
when  he  becomes  fully  acquainted  with  its 
operation,  and  really  understands  it  as 
only  operating  experience  can  teach,  he  will 
also  swear  by  it  and  very  probably  improve 
on  its  design  tor  his  own  particular  pur- 
pose. 

Another  Station  in  Hawaii 

Radio  Gunner  T.  A.  Marshall,  in 
Honolulu,  has  a  50-watt  C.W.  transmitter 
going  now  with  about  4  amperes  in  the 
antenna,  and  some  of  the  California  sta- 
tions should  hear  him.  He  is  getting  6KA 
and  6ZG  like  local  stuff  and  can  hear  al- 
most everything  going. 

With  "Malihini"  and  Dow  both  in  T.H., 
traffic  for  the  islands  ought  to  be  a  cinch 
this  winter. 
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'TENTION!  HEADS  UP!  QST  is  going 
to  have  a  real  subscription  contest !  Flatter- 
ing ourselves  that  it  does  every  radio  man 
good  to  read  QST,  we  want  some  more 
subscribers,  and  we're  going  to  make  it 
immensely  interesting  for  A.R.R.L.  folks  to 
help  us  get  them.  We  think  a  great  big 
lot  of  subscriptions  can  be  secured  just 
now  and.  so  we're  perfectly  willing  to  offer 
a  great  big  lot  of  prizes.  We're  going  to 
bust  all  records  for  subscription  prizes  by 
offering  a  series  of  FIFTY  PRIZES  in  radio 
apparatus  totalling  TWO  THOUSAND 
DOLLARS!    Yes,  sir,— 

SO  PRIZES  TOTALLING  $2000.00 

Get  your  breath,  O.M.,  and  read  on.  Do 
you  realize  that  now  is  the  psychological 
time  for  a  sub  contest?  We've  got  ten 
thousand  members  of  our  A.R.R.L.  who  are 
real  amateurs,  who  have  known  all  about 
QST  for  years,  and  who  are  capable  of 
forming  themselves  into  the  most  efficient 
fleet  of  subscription-takers  you  ever  heard 
tell  of.  Then,  starting  this  month,  we  have 
about  two  million  radio  fans  who  are 
prospects — folks  interested  in  radio,  blind- 
ly floundering  around  trying  to  find  a  radio 
magazine  that  will  tell  them  something  in- 
teresting, and  all  primed  waiting  for  an 
A.R.R.L.  member  to  show  them  what  a 
QST  looks  like  and  put  them  on  the  books 


ME  IT  BE  YOUR.  NAME  THAT  IE  ED/TOR  PUB  ON  IBS  ORDER 

for  a  year  or  two.  Now  is  the  time  for  all 
good  men  to  come  to  the  aid  of  the  game. 
We  want  these  subscribers  badly;  news- 
stand accounts  are  messy  things  to  handle, 
and  besides  our  advertisers  consider  paid- 
in-advance  subscriptions  as  the  main  thing 
that  counts,  and,  most  important  of  all,  we 
want  as  many  as  possible  of  the  new-comers 


to  learn  about  our  A.R.R.L.  It  helps  ama- 
teur radio,  you  know — helps  all  of  us. 
Those  are  the  reasons  why  we're  going  to 
have  a  subscription  contest  with  50  amperes 
in  the  antenna — and  this  announcement  is 
the  surprise  we  promised  you  last  month. 

HOW  CAN  WE  DO  IT? 

How  do  you  suppose  we  can  give  away 
all  this  money?  It's  simple:  we  can't,  un- 
less we  get  the  subscribers.    But  if  we  do 


PIPE  TJiE 
BEATIFIC  SMILE; 


OODLES  OF  CATALOGS  FROM  WBIfflVtO  OWE 


get  them  we  can  set  aside  so  much  from 
each  subscription,  the  same  as  if  it  were 
commission  to  a  regular  agent,  and  we  can 
apply  the  fund  thereby  created  to  the  pur- 
chase of  prizes  for  the  fellows  who  do  the 
work — A.R.R.L.  co-operation. 

A  string  of  fifty  prizes  gives  a  chance  to 
everybody  who's  willing  to  work  hard. 
There  will  be  great  big  prizes,  medium  sized 
ones,  and  little  ones,  graduated  all  down 
the  line.  Of  course  we  have  to  arrange  it 
so  that  we  at  least  make  expenses  in  the 
contest  and  that  means  that  we  have  to 
place  a  "threshold  minimum"  on  each 
prize,  because  if  we  only  had  two  con- 
testants and  they  only  turned  in  a  couple 
of  subs  apiece  we  couldn't  give  away  $2000. 
The  big  prizes  can  only  go  to  the  fellows 
who  work  like  the  dickens  and  produce 
some  wonderful  results,  but  the  big  feature 
that  distinguishes  this  contest  from  all 
others  is  that  it  provides  some  really  big 
rewards  for  the  chaps  who  can  deliver  the 
goods,  and  at  the  same  time  it  offers  hand- 
some prizes  for  the  results  that  a  maga- 
zine would  experience  in  an  ordinary  sub- 
scription contest,  and  yet  it  still  provides 
a  large  number  of  additional  smaller  prizes 
so  that  the  contestants  who  show  any  pep 
at  all  are  certain  of  rinding  it  more  than 
worth  their  while. 
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HERE'S  THE  DOPE 

What  do  you  need  for  your  station? 
Whatever  it  is,  QST  proposes  to  buy  it  for 
you.  We're  going  to  buy  $2000  worth  of 
America's  best  radio  apparatus  from  QST'a 
advertisers  and  give  it  to  the  winners  in 
our  contest.  We  don't  know  what  it's  going 
to  be — it's  going  to  be  what  YOU  want. 
We're  not  going  to  offer  a  transmitting 
set  as  first  prize  and  a  receiving  set  for 
second  prize  because  the  fellow  who  wins 
first  prize  may  need  a  receiver  badly  and 
not  need  a  transmitter  at  all — we're  going 
to  let  him  be  the  picker.  Whatever  he 
wants  is  his.  In  other  words,  the  $2000 
in  prizes  will  be  awarded  in  the  form  of 
any  desired  radio  apparatus  selected  from 
the  catalogs  of  QST* 8  happy  family  of  ad- 
vertisers.   The  distribution  is  as  follows: 

Grand  First  Prize, 

2d  Prize 

3d  Prize 

4th  Prize 

5th  Prize 

6th  Prize 

7th  Prize 

8th  Prize 

9th  Prize 
10th  Prize 
11th  Prize 
12th  Prize 
13th  Prize 
14th  Prize 
15th  Prize 
16th  Prize 
17  th  Prize 
18th  Prize 
19th  Prize 
20th  Prize 
21st  Prize 
22d  Prize 
23d  Prize 
24th  Prize 
25th  Prize 
26th  Prize 
27th  Prize 
28th  Prize 
29th  Prize 
30th  Prize 
31st  Prize 
32d  Prize 
33d  Prize 
34th  Prize 
35th  Prize 
36th  Prize 
37th  Prize 
38th  Prize 
39th  Prize 
40th  Prize 
41st  Prize 
42d  Prize 
43d  Prize 
44th  Prize 
45th  Prize 
46th  Prize 
47th  Prize 


48th  Prize 
49th  Prize 
50th  Prize 


$10  worth  of  appartus 
$10     "      "  " 
$10     "      "  " 


$2000 


$300  worth  of  apparatus 

$200  "  " 

$150  "  " 

$100  " 

$100  " 

$100  " 

$75  " 

$75  "  " 

$75  " 

$75  "  " 

$50  "  u 

$50  " 

$50  " 

$50  " 

$50  "  " 

$25  "  " 

$25  "  " 

$25  "  " 

$25  "  " 

$25  "  " 

$25  "  " 

$25  u 

$25  "  " 

$25  " 

$25  "  " 

$10  "  " 

$10  "  " 

$10  " 

$10  "  " 

$10  "  " 

$10  " 

$10  " 

$10  " 

$10  '*  " 

$10  " 

$10  " 

$10  "  " 

$10  "  " 

$10  " 

$10  " 

$10  u 

$10  "  " 

$10  " 

$10  "  " 

$10  " 

$10  "  " 

$10  " 


Say,  O.M.,  what  would  you  do  if  you 
were  told  you  could  have  $300  worth  of 
new  apparatus?  We're  going  to  be  real 
mean  and  tempt  you.  Do  you  know  that 
$300  will  buy  you  everything  you  can  think 
of  for  a  100-watt  C.W.  set — tubes,  sockets, 
motor-generator,  transformer,  meters,  every- 
thing from  soup  to  nuts?  Or,  supposing 
you  have  an  Al  transmitter  stop  a  min  and 
consider  that  a  super-heterodyne  wouldn't 
make  a  bad  receiver  for  this  next  winter 
and  reflect  upon  the  fact  that  $300  will 
buy  everything  that  the  human  mind  can 
devise  in  the  way  of  parts  for  rigging  up 
a  real  one!  Or  suppose  you  are  a  labora- 
tory hound  but  need  the  jack  for  some  real 
meters  and  precision  instruments — some 
real  condensers  and  some  inductance  stand- 
ards and  a  capacity  meter  and  things  that 
you  dream  of  but  don't  know  when  you're 
going  to  get — QST  is  perfectly  willing  te 
hand  them  to  you  on  a  silver  platter  for  a 


THE  MOST  UNEXPECTED 
POLKS  ARE  PROSPECTS 
JUST  f'RINSTANCE  THE 
PAiHILY  DOCTOR* 


III 


little  hard  work  on  your  part.  Think  of 
the  third  prize,  even — if  you  need  anything 
in  ordinary  receiving  equipment,  for  ex- 
ample, that  will  buy  you  the  finest  short- 
wave regenerative  tuner  in  America  and 
add  a  bang-up  good  two-step  amplifier  to 
the  bargain.  Suppose  you  didn't  win  any- 
thing higher  than  sixth  prize,  it's  a  whole 
big  hundred  dollars,  and  a  hundred  dollars 
means  a  pile  of  apparatus  when  a  fellow 
makes  up  a  list  of  what  he  needs — it  isn't 
many  of  us  who  can  drop  casually  into  a 
supply  store  and  buy  a  hundred  dollars 
worth  of  apparatus  whenever  the  fancy 
strikes  us.  Yet  nothing  will  give  QST 
greater  pleasure  than  to  send  $100-worth 
of  equipment  to  you — stuff  of  your  own 
picking.  By  the  way,  O.M.,  how'd  you  like 
to  have  a  nice  lil  C.W.  set  with  four  5-watt 
tubes — you  know,  perfectly  capable  of 
covering  from  6ZAC  to  French  8AB  under 
the  right  conditions — how'd  you  like  that7 
Parts  for  a  mighty  nice  one,  including  tubes 
and  meters,  for  a  hundred  washers.  Even 
if  you  won  tenth  prize  and  wanted  such  a 
C.W.  set,  the  $75  tenth  prize  is  still  enough 
to  buy  almost  everything  necessary. 

What  do  you  think  of  super-regeneration? 
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Or  have  you  your  doubts  about  this  radio- 
frequency  amplification  stuff?  Would  you 
like  to  try  them  and  see  for  yourself?  Costs 
money  to  experiment — unless  you  let  QST 
buy  your  stuff  for  you.  Just  think— even 
down  to  the  fifteenth  prize  the  amount  is 
$50.00! 

You  see,  fellows,  it's  you  chaps  who  are 
practical  amateurs  to  whom  we  are  making 
this  offer — you're  the  folks  who  need  appar- 
atus and  at  the  same  time  you're  the  ones 
who  can  get  out  and  tell  the  world  about 
QST.  Do  you  get  our  idea?  We're  not 
offering  you  a  nice  pretty  rotary  gap  for 
a  prize  when  mebbe  you  junked  the  spark 
a  year  ago—we're  letting  you  DO  YOUR 
OWN  PICKING — but  by  heavens  if  you 
want  a  spark  set  all  you  have  to  do  is 
hump  a  little  and  well  send  you  a  Type  E 
transformer  and  a  made-to-order  he-gap 
on  a  big  synchronous  motor  and  a  conden- 
ser that  will  hold  the  beast  and  an  oscilla- 
tion transformer  out  of  1-inch  copper  pipe 
and  a  barrel  of  porcelain  insulators  for  an 
antenna — just  let  your  imagination  run  riot: 
you  can't  think  of  anything  we  won't  get 
for  you  if  youll  do  your  part. 


LOOK  HtRt.l  ^BbOlWOO:  I 
ONUTS  mRHG-G-GUESSWU'RE  R- 
OOTV  AS  AFSlOfl-RtGHT--\NAlT  A 
10\U  BWr  AN'  AU  AND  I'LL  GET  OUT, 
STA.  0W»»  AM"  A\S  ft  N>MA8 
CITYZON  Of  THE 
US.T0SOBSCR»6El 
RIGHT  (\WH\ 
TO"osr"r 
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Even  if  you  live  in  a  little  village  and 
your  possibilities  are  extremely  limited, 
we're  offering  a  total  of  FIFTY  prizes  and 
surely  there's  lots  of  room  for  you.  Even 
those  last  prizes  are  worth  $10  and  that 
means  that  for  a  very  small  effort  on  your 
part  you  can  have  the  makings  of  a  step 
of  amplification  or  that  meter  you've 
wanted,  or  a  couple  more  tubes,  or  a  REAL 
pair  of  phones— doesn't  make  any  differ- 
ence to  us. 


MINIMA 

Now  about  those  ''threshold  minima" — 
of  course  we  have  to  require  a  minimum 
number  of  subs  to  qualify  for  the  various 
prizes,  as  we  can't  afford  to  let  some  bird 
walk  away  with  our  $2000  for  ten  sub- 
scriptions.   The  First  Prize  goes  to  the 
contestant  turning  in  the  greatest  number 
of  subscriptions,  the  Second  Prize  to  the 
one  with  the  second  greatest  number,  and 
so  on  down  to  the  Fiftieth  Prize,  BUT— 
In  order  to  be  eligible  for  the 
Grand  First  Prize  of  $300  you 
must  turn  in  at  least  500  sub- 
scriptions. 

In  order  to  be  eligible  for  the 
Second  Prize  of  $200  you  must 
turn  in  at  least  400  subscriptions. 
In  order  to  be  eligible  for  the  Third 
Prize  of  $150  you  must  turn  in  at 
least  300  subscriptions. 
In  order  to  be  eligible  for  Fourth 
Fifth  or  Sixth  Prize  of  $100  each, 
you  must  turn  in  at  least  200  subs. 
To  be  eligible  for  any  of  the  four 
$75  Prizes,  Seventh  to  Tenth  in- 
clusive, you  must  turn  in  at  least 
150  subs. 

For  any  of  the  five  $50  Prizes, 
Eleventh  to  Fifteenth  inclu- 
sive, you  must  turn  in  at  least 
100  subs. 

To  be  eligible  for  any  of  the 
$25  Prizes,  of  which  there  are 
ten  from  Sixteenth  to  Twenty- 
Fifth  inclusive,  you  must  turn 
in  at  least  50  subscriptions. 
To  be  eligible  for  any  of  the 
twenty-five  $10  Prizes,  num- 
bered from  Twenty-Sixth  to 
Fiftieth,  inclusive,  you  must 
turn  in  at  least  25  subscrip- 
tions. 

In  our  previous  subscription  con- 
tests our  Main  Prize  has  been  $50. 
Just  think — in  this  one  the  prize 
values  even  down  to  the  Fifteenth 
Prize  are  as  high  as  $50.00!  If 
we  offered  merely  the  last  86 
prizes  listed,  this  would  be  better 
than  any  of  our  previous  contests, 
but  we've  added  14  bigger  prizes 
running  into  real  money  for  the 
men  who  mean  business. 

THE  GUN  IS  FIRED 

WE'RE  OFF!  This  subscription  contest 
is  hereby  declared  open  immediately.  It 
will  run  until  November  10th,  seventy  days. 
By  the  time  you  finish  reading  this  you 
will  have  decided  you  want  to  enter,  and 
the  thing  to  do  is  to  write  a  letter  at  once 
to  the  Contest  Manager  and  ask  to  be  en- 
tered and  to  send  you  some  subscription 
blanks  PDQ,  and  meanwhile  you  get  busy 
lining  up  your  friends.    Youll  have  to 
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work  like  sixty  but  that's  all  there  is  to  it. 
As  you  send  in  the  subscriptions  you  get, 
with  a  money  order  to  cover  the  amount, 
we'll  keep  careful  score  and  well  get  out 
bulletins  to  contestants  every  week  that 
will  show  your  standing.  That's  simple, 
isn't  it? 

Fellows,  this  thing  is  a  cinch!  The 
country  is  lousy  with  folks  wildly  interested 
in  radio  and  you  ought  to  get  subscriptions 
from  every  one  you  meet  in* not  more  than 
two  minutes.  Every  aerial  marks  at  least 
one  prospect!  QST  will  do  these  folks 
worlds  of  good,  because  they're  looking  for 
something  nowadays  that  will  answer  their 
questions  and  not  merely  amuse  them  with 
pretty  pictures,  yet  they've  never  been  told 
about  QST.  That's  all  you  have  to  do. 
Every  little  village  has  a  hundred  or  more 
of  them  and  in  the  cities  they  run  into  the 
tens  of  thousands — really!  You've  seen 
hundreds  of  single-wire  aerials  as  you  go 
about  your  home-town,  haven't  you?  Put 
some  sample  copies  under  your  arm,  your 


you  had  to  dig  to  find  folks  outside  the 
amateur  class  who  were  interested:  once  in 
a  while  you  would  find  that  your  doctor  or 
minister  had  a  streak  of  wireless  interest 
but  it  was  rare.  To-day?  Shucks,  there're 
MILLIONS  of  them! 

QST'a  idea  in  this  contest  is  to  provide 
intensely  interesting  possibilities  for  the 
contestant  in  every  kind  of  locality  and 
particularly  appealing  incentives  for  real 
workers.  Have  you  spare  time  which  you 
would  like  to  turn  into  radio-cash?  Here's 
your  chance.  Are  you  out  of  work  and  yet 
wild  to  get  some  new  stuff  for  this  winter? 
Oh  boy,  here's  your  meat!  In  fact,  daggone 
it,  we  aim  to  make  this  contest  so  interest- 
ing that  it's  worth  any  ham's  time  to  take 
a  week  of  his  vacation  and  do  nothing  hut 
work  for  us — it's  awfully  hard  to  earn 
$300  in  a  week  any  other  way.  If  you're 
serious  about  this  thing  you  can  think  of 
dozens  of  ideas  which  will  help  you:  you're 
not  necessarily  limited  to  your  own  home 
town;  borrow  the  family  flivver  some  day 


;yuh  pent  m\ 


sub  blanks  in  your  pocket,  and  armed  with 
your  best  smile  you  drop  around  and  see 
these  folks.  Presto!  a  subscriber — just 
like  that!  You  don't  have  to  know  them — 
you're  limited  to  your  personal  friends 
— your  prospects  have  a  sign  hanging  out- 
side the  house  right  now — every  aerial 
means  a  ten-to-one  shot  for  a  sub. 

Then  think  of  the  crowds  around  the 
radio  supply  stores  at  noon — go  get  'em! 
And  the  membership  of  your  radio  club, 
which  is  many  times  what  it  was  when  we 
held  our  previous  contests — line  'em  up. 
your  amateur  friends — get  them  to  help 
you,  solicit  their  own  renewals  to  QST. 
Do  you  know  that  the  winner  of  the  First 
Prize  in  our  last  contest  lived  in  a  very 
small  town  and  won  first  honors  by  taking 
subscriptions  from  all  his  friends  over  the 
air?  You  can  do  that  too.  Why,  when  we 
ran  our  last  dinky  little  contest  it  was  a 
hard  job  to  sell  subscriptions;  of  course 
every  radio  amateur  would  subscribe  but 


and  chase  over  to  the  near-by  towns  and  go 
over  them  with  a  fine-tooth  comb  too,  and 
don't  miss  any  aerials  on  the  drive  over; 
and  what's  the  matter  with  a  little  ad  in 
your  home-town  newspaper,  if  you  mean 
business?;  there's  no  limit  to  the  possi- 
bilities ! 

Now  let's  put  all  of  these  ideas  into  the 
form  of  regulations  to  govern  the' contest: 
RULES  OF  THE  CONTEST 

(1)  This  contest  is  open  to  any  mem- 
ber of  the  A.R.R.L.,  but  only  to  members. 
Entries  will  be  received  only  from  in- 
dividuals. 

(2)  The  contest  is  declared  open  with 
the  publication  of  this  issue  of  QST.  It 
will  close  at  midnight  on  November  10, 
1922.  To  be  fair  to  contestants  in  the 
western  states,  subscriptions  addressed  to 
us  may  be  placed  in  the  mails  in  your  town 
up  to  midnight  of  that  date — the  can- 
celling stamp  of  your  post-office  will  be  the 
guide.     Subscriptions  filed  in  the  mails 
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after  midnight  of  Nov.  10th  will  not  be 
counted. 

(3)  Fifty  prizes  totalling  $2000.00  in 
value  will  be  awarded  as  hereinbefore  de- 
scribed, subdivided  as  we  have  listed;  and 
in  order  to  qualify  for  any  prize  listed  the 
minimum  number  of  subscriptions  specified 
therefor  must  be  turned  in.  The  right  is 
reserved  to  withhold  any  prizes  not  quali- 
fied for  by  the  submission  of  the  specified 
minimum  of  subs. 

(4)  Only  full-year  subscriptions  at  $2.00 
each  will  be  received  in  this  contest.  They 
may  be  new  subscribers,  renewals,  or  ex- 
tensions of  existing  subscriptions.  Full 
amount  must  accompany  the  filing  of  all 
subscriptions. 

(5)  To  enroll  in  this  contest,  submit 
your  name  and  address  to  the  Contest 
Manager,  QST  Subscription  Contest,  1045 
Main  St.,  Hartford,  Conn.  You  will  be 
sent  immediately  a  few  sample  copies  of 
QST  and  a  supply  of  special  subscription 
blanks.  All  subscriptions  must  be  filed  on 
these  special  blanks,  which  must  bear  your 
name  in  order  that  proper  credit  can  be 

CONTEST  MANAGER, 


given  you.  Try  to  anticipate  your  needs 
for  further  blanks  by  requesting  them 
sufficiently  in  advance,  but  if  you  run  short 
WIRE  US. 

(6)  The  prize  winners  will  be  an- 
nounced in  QST  for  December.  The  value 
of  the  prizes  will  be  awarded  the  respective 
winners  in  the  form  of  any  apparatus, 
equipment,  supplies  or  parts  which  they 
may  select  from  the  catalogs  or  advertise- 
ments of  any  QST  advertisers,  and  will  be 
delivered  without  expense  to  contestants. 
If  a  contestant  desires  apparatus  valued  in 
excess  of  the  prize  won,  QST  will  purchase 
it  for  him  if  he  will  deposit  the  difference 
in  value  with  us. 


Are  you  out  for  blood?  Whoop  her  up,v 
you  chaps,  and  get  going.  The  first 
workers  in  each  community  get  the  easy 
nickin's,  and  you  don't  want  somebody  else 
to  scoop  up  the  gravy  in  your  village.  We'll 
buy  your  new  apparatus  for  this  coming 
winter's  season  if  you'll  send  in  your  name 
for  enrollment  and  get  a  supply  of  blanks. 
Do  it  right  now! 

QST  Subscription  Contest, 
1045  MAIN  ST.,  HARTFORD,  CONN. 


Progress  on  Super- Regeneration 

By  K.  B.  Warner 


AS  far  as  concerns  the  reception  of 
long-distance  damped  and  modulated 
signals,  super-regeneration  so  far 
has  failed  to  live  up  to  expectations. 
By  this  writing  a  great  number  of 
amateur  experimenters  have  got  into 
motion  and  slowly  we  are  beginning  to  ac- 
cumulate a  fund  of  practical  data  acquired 
in  the  hard  school  of  experience.  Almost 
all  of  these  experimenters  have  secured 
some  measure  of  success  but  not  of  the 
order  expected.  In  most  cases  absolutely 
terrific  local  signals  have  been  obtained, 
and  within  say  fifty  miles  of  broadcasting 
stations  the  reception  has  been  about  all 
that  could  be  desired ;  but  when  it  has  come 
to  trying  for  long-distance  200  meter  ama- 
teur spark  telegraphy  the  attempts  have 
been  flat  failures  in  every  case  which  has 
come  to  our  notice. 

This  is  a  sad  disappointment.  Let  us 
look  into  the  matter  and  see  if  any  reasons 
can  be  found  for  this  failure.  In  the  first 
place  if  there  are  any  signals  present  from 
nearby  stations  they  will  be  amplified — 
never  fear — to  such  a  volume  that  the 
phones  can't  be  worn  for  any  length  of 
time;  that  in  itself  precludes  much  DX 
work:  one  can't  expect  to  fish  for  weak 
sparks  two  thousand  miles  away  while  a 
half-horse-power  of  sound  energy  from  a 


sink  gap  ten  miles  away  is  being  squirted 
in  one's  ears.  Then  again  the  super  is  full 
of  strange  noises  and  critical  in  its  adjust- 
ments; doubtless  these  defects  can  be 
eliminated  but  so  far  they  have  handi- 
capped operation.  There  is  still  another 
reason  for  this  lack  of  success,  however, 
and  we  believe  it  is  the  basic  one.  In  his 
paper  before  the  I.R.E.  Mr.  Armstrong 
presented  oscillograms  of  the  tube  action. 
Let  us  quote  from  his  paper: 

". . .  .These  oscillograms  show  phenomena 
which  are  in  accordance  with  the  explana- 
tions already  given,  but,  in  addition,  show 
evidence  of  self  excitation.  It  has  been 
stated  in  the  preceeding  pages  of  this  paper 
that  the  basis  of  super-regeneration  was 
the  discovery  that  a  variation  in  the  re- 
lation between  the  negative  and  positive 
resistances  prevented  a  system  which  would 
normally  oscillate  violently  from  becoming 
self -exciting.  An  examination  of  the 
oscillograms  will  show  that  this  is  not 
strictly  true,  as  a  free  oscillation  starts 
every  time  the  resistance  of  the  circuit  be- 
comes negative.  It  will  be  observed,  how- 
ever, that  this  free  oscillation  is  small  com- 
pared to  that  produced  by  the  signal,  and 
therein  lies  the  complete  explanation  of  the 
operation  of  the  system." 

It  seems  to  us  that  the  above  paragraph 
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explains  the  trouble.  Super-regeneration 
does  not  entirely  prevent  self-oscillation. 
As  far  as  moderately  strong  signals  are 
concerned,  such  as  might  be  expected  on  a 
loop  from  a  nearby  station,  the  effect  of 
these  feeble  local  oscillations  is  entirely 
negligible — "and  therein  lies  the  complete 
explanation  of  the  system."  Now  these 
weak  locally-excited  oscillations  are  initi- 
ated by  some  irregularity  of  operation  of 
the  tubes,  such  as  a  miniature  volcanic 
eruption  in  the  filament  emission,  and  the 


strength  from  100,000  to  1,000,000  times, 
perhaps,  but  increase  in  receiving  range, 
no!  We  may  be  wrong,  but  as  we  view 
the  matter  to-day  the  chief  appeal  of  this 
particular  form  of  super-regeneration  is 
going  to  be  for  loud-speaker  reception  of 
nearby  broadcasts  by  the  "cliff-dwellers" 
of  big  cities  where  it  is  impossible  or  un- 
desirable to  erect  an  outdoor  aerial  and 
where  operation  will  be  confined  to  short 
distances.  As  a  result,  the  system  has 
been  dubbed  "stupid-regeneration." 


Fl&  1 


original  effect  is  of  infinitesimal  order,  but 
it  builds  up  rapidly  during  all  of  the  period 
that  the  circuit  resistance  is  negative.  Al- 
tho  negligible  in  the  case  of  strong  signals 
it  seems  entirely  reasonable  to  consider  that 
the  amplitude  of  this  free  oscillation  might 
be  very  formidable  when  compared  with  a 
weak  signal;  in  which  case  the  effect  of 
super-regeneration  wouldn't  obtain  for  the 
weak  signal — in  fact,  a  weak  signal  would 
actually  encounter  an  oscillating  tube! 

We  are  not  trying  to  find  theoretical 
fault  with  the  system.  It's  the  other  way 
about:  the  system  has  failed  completely  in 


We  have  been  advised  to  use  the  super 
on'y  on  a  loop.  As  a  matter  of  fact  it 
seems  quite  impossible  on  an  aerial  ex- 
cept under  perfect  atmospheric  conditions. 
Strays  and  induction  clicks  and  miscellan- 
eous electrical  disturbances  are  amplified  to 
such  an  extent  that  a  weak  sig  has  no 
chance.  The  set  must  be  operated  on  a 
loop  and  sheltered  as  competely  as  possible 
from  stray  electrical  disturbances  and  at- 
mospherics. Then  if  any  strong  signals  are 
still  picked  up  on  the  loop,  the  set  will  am- 
plify them.  That  condition  of  course  leaves* 
very  much  to  be  desired. 
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Fig  2 


DX  spark  reception  and  we  are  trying  to 
find  a  theoretical  reason  why.  The  above 
would  seem  to  answer  the  question.  It  may 
be  possible  by  some  innovation  or  even  by 
a  more  skilled  operation  of  the  present  cir- 
cuits to  eliminate  the  tendency  towards 
self-oscillation  but  until  that  is  done  the 
system  does  not  compare,  for  DX  damped 
reception,  with  an  amateur  short-wave  re- 
generative circuit  with  a  soft  detector  and 
two  steps  of  audio  amplification,  even  on 
the  same  loop!    Amplifications  of  signal 


Now  to  get  over  all  this  gloom,  we  have 
a  pleasant  surprise.  The  system  is  deliver- 
ing the  goods  on  C.W.  telegraph  reception 
in  a  most  surprising  manner.  We  say  sur- 
prising, because  here  is  a  system  designed 
not  to  oscillate  but  to  regenerate,  and  to 
super-regenerate  and  still  not  oscillate,  a 
system  specifically  designed  for  the  recep- 
tion of  damped  and  modulated  signals  and 
supposedly  incapable  of  C.W.  reception 
without  a  separate  heterodyne,  and  here  it 
copies  'em  like  a  charm.  2XK,  for  example, 
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is  willing  to  say  that  on  his  3-tube  super, 
working  on  a  nine-inch  loop,  he  has  copied 
more  DX  C.W.  signals  than  he  ever  heard 
on  any  regular  receiving  set  on  an  aerial, 
and  2BML  substantiates  him  that  it  is 
F.B.  Both  use  essentially  the  circuit  of 
our  August  article. 


Let  us  see  if  we  can  find  an  explanation 
for  this  unexpected  C.W.  reception.  Frank- 
ly we  don't  know  and  are  only  guessing. 
2BML  believes  it  possible  that  he  is  hetero- 
dyning the  incoming  C.W.  signal  with  some 
harmonic  of  his  super-audible  variation  fre- 
quency, producing  beats  which  then  of 
course  are  amplified  in  the  normal  super 
manner.  2XK,  after  slightly  rearranging 
his  circuit  so  that  detection  is  accomplished 
in  the  first  tube  and  after  carefully  select- 
ing his  tubes  for  their  jobs,  picks  up  C.W. 
by  decreasing  the  amplitude  of  the  varia- 
tion-frequency energy  by  dimming  the  gen- 
erator tube  filament.  When  we  consider 
that  the  superimposed  variation  frequency 
alternately  increases  negative  resistance, 
permitting  free  oscillation,  and  positive  re- 
sistance, choking  off  the  oscillations,  and 
that  normally  a  rather  considerable  amount 
of  energy  is  required  of  the  variation  gen- 
erator, it  seems  that  perhaps  by  dimming 
the  generator  filament  the  ratio  of  the  nega- 
tive periods  to  the  positive  periods  would 
be  increased  to  an  extent  which  would  per- 
mit the  heterodyning  of  incoming  C.W.  sig- 
nals without  the  regenerative  amplifier 
actually  being  in  unrestricted  oscillation. 
Still  another  possibility  of  accounting  for 
C.W.  reception  is  that  these  same  feeble 
locally-excited  oscillations  which  exist  thru- 
out  the  periods  of  negative  resistance 
heterodyne  the  incoming  C.W.  In  any 
event  we  may  say  that  thru  some  attribute 
of  one  tube  or  the  other,  audible  beats  are 
produced  which  are  then  regeneratively 
amplified  the  same  as  telephone  signals. 
Progress 

All  these  things  mean  progress.  Already 
we  amateurs  are  digging  up  real  informa- 
tion on  these  circuits.  This  is  exactly  the 
condition  QST  hoped  for  in  offering  $100 
in  prizes  for  the  description  of  the  best 
sets  which  are  successful  in  receiving  DX 
telegraphy.  Altho  it  is  very  evident  that 
the  super-regenerator  cannot  hope  to  com- 
pete with  the  super-heterodyne,  which  re- 


mains the  last  word  in  short-wave  recep- 
tion, it  is  so  much  simpler  and  less  ex- 
pensive that  it  justifies  any  effort  to  adapt 
it  to  practical  amateur  work.  If  any  reader 
of  these  lines  has  not  read  obout  QST's 
contest,  let  him  see  pr.ge  10  of  our  August 
issue.  Four  prizes,  of  $50.00,  $25.00,  $15.00 
and  $10.00,  are  offered  for  the  best  manu- 
scripts describing  practical  adaptation  of 
the  principle  of  super-regeneration  to  the 
reception  of  short-wave  telegraph  signals 
(but  not  especially  telephony)  received  by 
QST  up  to  Oct.  1st.  This  means  one  more 
month.  Altho  we  have  had  an  initial  dis- 
appointment over  super-regeneration,  it  ha< 
opened  unexpected  possibilities  in  another 
direction  and  there  is  all  the  more  in- 
centive to  make  it  work. 

As  evidence  of  the  trend  which  amateur 
work  is  taking  in  the  simplification  of  the 
armstrong  circuits,  consider  Fig.  1,  a  modi- 
fication of  our  August  diagram,  which  has 
been  used  with  considerable  success.  The 
first  tube  is  caused  to  do  the  detection,  and 
a  condenser  with  leak  is  employed  instead 
of  the  C-battery ;  the  regeneration  is  con- 
trolled by  the  ordinary  plate  variometer 
instead  of  the  detested  tickler;  and  the 
complicated  and  expensive  filter-trap  across 
the  amplifier  input  (necessary  to  relieve 
the  amplifier  of  the  heavy  component  of 
variation-frequency  energy)  is  simplified  to 
a  single  large  variable  condenser  across 
the  inductance  of  the  amplifier-transformer 
primary — it  has  to  be  tuned  to  the  varia- 
tion frequency,  of  course,  but  it  eliminates 
the  extra  chokes,  condensers,  and  rvrist- 


F&4 

ances.  The  loop  is  still  shown  shunted 
across  the  pick-up  inductance,  an  arrange- 
ment which  seems  to  give  greater  stability. 
Notice  variable  contact  X,  which  is  decided- 
ly to  be  recommended  for  control  of  the  re- 
sistance variation  introduced  into  the  re- 
generative circuit. 

Mr.  R.  B.  Bourne  of  2BML  has  succeeded 
in  adapting  the  ubiquitous  Reinartz  Tuner 
to  super-regeneration  in  the  circuit  shown 
in  Fig.  2,  which  in  theory  is  quite  the 
same  as  our  August  diagram  and  differs 
only  in  the  practical  differences  made  neces- 
sary by  the  Reinartz  circuit  arrangement. 
2BML  has  had  excellent  results  in  the  re- 
ception of  phones  and  DX  200  meter  C.W. 
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The  set  worked  under  disadvantages,  as  a 
loop  was  used  in  a  radio  shack  entirely  sur- 
rounded by  a  big  counterpoise.  4DL  in 
Palm  Beach,  Fla.,  C.W.  was  heard  on  the 
loop,  and  an  amateur  phone  somewhere  in 
South  Carolina.  Spark  signals  sound 
'frazzled"  on  this  hook-up  unless  their 
decrement  is  very  low.  In  fact  this  circuit 
is  at  its  best  in  the  reception  of  I.C.W., 
particularly  500-cycles-on-the-plate.  8AQO 
paralizes  the  phones  at  2BML,  and  IV Q. 
using  one  5-watt  tube  with  some  form  of 
grid  modulation,  has  been  heard  600  ft. 
from  the  phones  on  the  equipment  indicated. 
Of  course  it  is  possible  that  2BML  is  ex- 
periencing some  kind  of  an  antenna  effect 
from  his  counterpoise,  but  if  that's  all  that 
is  necessary  to  make  the  super  work  we 
will  all  be  willing  to  operate  our  loops 
under  our  aerial.  1FS,  by  the  way,  gets 
good  results  by  hooking  his  antenna  to  the 
grid  side  of  his  loop  but  using  no  ground 
connection. 


T  is  the  usual  plate  variometer  but  in- 
ductively coupled  to  S,  for  signal-frequency 
regeneration.  The  coupling  at  variation 
frequency  is  accomplished  thru  the  inter- 
electrode  capacity  of  the  tube  and  con- 
trolled by  condenser  C,  which  should  have 
a  small  choke  of  about  5  m.h.  inductance  in 
series  with  it  to  keep  out  the  radio  fre- 
quency. 

In  conclusion  we  present  a  freak  circuit 
(Fig.  5)  for  which  we  make  no  claims  at 
all — we  merely  exhibit  it  as  evidence  of 
what  a  disordered  mind  will  create  after 
studying  this  super  stuff  for  a  few  weeks. 
A  member  of  the  QST  staff  gave  birth  to 
this  circuit  while  under  the  influence  of 
hypnotism — no  kidding.  We  haven't  had 
time  to  try  it  but  it  seems  theoretically 
sound  and  certainly  original.  The  first  tube 
is  the  regenerative  detector  and  the  second 
an  audio  amplifier,  between  which  is  a 
tuned  filter  to  keep  the  variation-frequency 
energy  away  from  the  amplifier.  The  van- 
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The  circuit  of  Fig.  3  is  a  one  tube 
"flivver"  circuit  which  has  been  given  much 
publicity  in  newspaper  radio  columns.  No- 
body knows  where  it  started.  Nor  why  a 
filter  should  be  necessary.  It  "works,"  as 
far  as  giving  distinct  evidence  of  the  pres- 
ence of  the  super  effect  is  concerned,  but  it 
is  extremely  hard  to  control  the  variation- 
frequency  generation  by  means  of  the  coup- 
ling between  the  two  big  honeycombs,  and, 
in  common  with  all  the  one-tube  circuits  on 
which  we  have  received  reports,  the  ampli- 
fication is  not  satisfactory  until  the  varia- 
tion frequency  is  reduced  to  well  within 
audibility,  necessitating  a  separate  detector 
as  in  Fig.  1  of  our  July  article.  Then  it 
works,  but  of  course  is  no  longer  a  one- 
tube  circuit.  For  those  interested  in  such 
circuits,  Fig.  4,  due  to  P.  F.  Godley,  is  of 
greater  possibilities.  The  secondary  S  and 
its  condenser  are  the  regular  closed  cir- 
cuit of  a  short-wave  tuner,  and  the  tickler 


ation  frequency  itself  is  generated  by  a 
chopper  or  buzzer  at  the  relatively  low  fre- 
quency of  5000  cycles,  and  introduced  into 
the  detector  circuit  electromagnetically. 
Try  it  some  rainy  afternoon. 

One  sugestion:  keep  a  note  book  as  you 
experiment  with  super-regeneration.  Keep 
a  record  of  the  circuits  you  use,  their  con- 
stants, and  the  results  experienced.  It  will 
come  in  handy. 

More  Daylight  Transcons 

What  is  your  daylight  range?  Would 
you  like  to  participate  in  the  second  A.R. 
R.L.  Daylight  Transcons  on  Thanksgiving 
Day,  November  30th,  and  Sunday  Decem- 
ber 1st?  If  you  have  a  good  daylight  trans- 
mitter and  receiver  and  if  you  want  to 
participate  in  these  tests,  get  in  touch  with 
your  Division  Manager  who  is  organizing 
daylight  routes  for  the  tests. 

F.H.S. 
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Daylight  Transcons  Fail 

By  F.  H.  Schnell,  Traffic  Manager 


THE  first  attempt  at  relaying  a  mes- 
sage across  the  United  States  dur- 
ing daylight  failed.  Nevertheless, 
the  Divisions  which  handled  the 
Transcon  messages  have  gained 
much  valuable  information  since  it  there- 
by became  apparent  that  good  "DX"  work 
could  be  done  during  daylight,  and  new 
daylight  routes  are  being  established  in 
these  Divisions. 

The  eastern  part  of  the  country  had  con- 
siderable QRN  and  not  as  many  stations 
were  on  the  job  as  expected. 

A  brief  summary  of  what  happened  is 
given  for  each  days  work. 

July  2d 

East-bound 

Hiram  Percy  Maxim 
Hartford  Conn 

This  is  the  pioneer  of  daylight  success 
Wise  (6ZX) 
At  8:55  a.m.  6ZS  OK'd  for  this  message, 
while  at  9:15  a.m.  it  was  given  to  6GR  also. 
Feeling  that  everyone  should  have  a  whack 
at  it,  6ZX  then  gave  it  to  6 AWT  at  9:35 
A.M.  Nothing  further  heard  from  this 
message. 

West-bound : 

ARRL  Transcon  Nr  1 

6JD  Los  Angeles 

Greetings  from  east  to  west 

Robinson  (1CK) 
The  route  of  this  message  was  1CK- 
1AZW  -  1AW  -  1VQ  -  2AWS  -  3DT  where  it 
died.  When  it  reached  Hartford  1ANQ 
picked  it  up  and  passed  it  along  to  1AWB 
who  gave  it  to  1AJP.  From  1AJP  it 
landed  at  3DT  for  the  second  time  but 
QRN  prevented  further  relaying  of  it. 

July  4th 

East-bound : 

Hiram  Percy  Maxim 
Hartford  Conn 

We  look  forwaid  to  a  viiit  from  you 
Wise 

At  8:05  a.m.  6GR  OK'd  for  this  message. 
No  further  trace  of  it  appears  until  we 
find  6IV  picking  up  6EA  calling  6ZS.  6IV 
tried  frantically  to  raise  6EA  but  without 
success.  6IV  then  phoned  6GT  who  got 
on  the  job  and  took  the  message  from  6EA. 
It  got  no  further. 

West-bound : 

The  Maine  message  evidently  failed  to 
start.  1CPN  got  impatient  waiting  for  it 
so  started  one  himself  which  read  as 
follows : 

6ZK  Sunnyvale  Calif 

How  is  the  weather  there  answer 
Morse  (1CPN) 


1CPN  immediately  pushed  it  to  1ANQ- 
1VQ-3DT-3CN  where  it  landed  at  10:35 
a.m.  While  1CPN  was  passing  it  to  1ANQ, 
1AZW  grabbed  it  off  and  1AWB  snatched 
it  from  him.  1AWB  passed  it  to  2AWS 
and  while  this  was  going  on  2TS  took  a 
shot  at  it  and  landed  it  OK.  While  2AWS 
was  giving  it  to  3CBK,  2TS  was  shooting 
it  along  to  3BG.  3ZO  came  to  the  rescue 
and  picked  it  off  from  2TS.  3ZO  then 
gave  it  to  3AAY  who  landed  it  at  3JJ  at 
1:43  p.m.  It  died  here,  but  there  was  just 
one  scramble  from  start  to  finish  as  none 
of  the  fellows  was  going  to  let  this  one 
linger  very  long.  It  moved  from  Worcester, 
Mass.,  to  Washington,  D.  C.,  (about  35fr 
miles)  in  jig  time.  Some  very  classy  relay- 
ing was  done  in  handling  this  one  and  the 
whole  gang  was  combing  the  either  for  any 
kind  of  sign  of  it. 

July  9th 

East-bound: 

Hiram  Percy  Maxim 
Hartford  Conn 

What  will  be  next  on  the  program 
Wise 

This  one  started  by  "DX"  phone  from 
Sacramento.  It  landed  at  6EN  who  gave 
it  to  6AJH  where  it  died  as  there  was  no 
possible  chance  of  getting  it  out  of  San 
Ysidro  during  daylight.  The  next  jump 
east  is  about  400  miles. 


West-bound : 

(from  Lewistont  Me,) 
Elizabeth  Spencer 
Los  Angeles  Calif 

Best  regards  from  all  your  friends 
Louis  Plummer 
Clear  routing  is  not  available  on  this 
message.  It  seems  it  moved  from  1FM  to 
ISC  to  1CFI.  At  this  point  1BKQ  picked 
it  up  from  1BKR  and  OK'd  for  it  at  12:06 
P.M.  From  1BKQ  it  moved  through  1CHJ- 
2ANM-2BIG-2AWF,  where  it  died.  This 
one  took  an  entirely  different  route  and  in 
the  attempt  to  get  it  off  by  broadcast, 
2AWF  burned  out  his  50-watter. 


We  do  not  feel  discouraged  because  no 
single  message  got  all  the  way  across.  We 
did  well  under  the  circumstances,  and  much 
better  than  could  have  been  done  two  years 
ago.  The  fellows  in  the  central  part  of 
the  country  were  somewhat  disappointed 
because  they  had  a  half  dozen  routes  all 
"greased"  and  they  wanted  a  chance  to 
show  their  speed. 

We  will  have  another  chance  at  Day- 
light Transcons  just  as  soon  as  the  weather 
gets  cold  enough  to  keep  the  fellows  in- 
doors on  Sundays. 
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Operating  the  Super- Regenerator 

By  Kenneth  Harkness 


IT  has  been  our  experience  that  there  are 
a  good  many  amateurs  who,  after  a  few 
experiments  with  super-regeneration, 
are  inclined  to  doubt  the  varacity  of  Mr. 
E.  H.  Armstrong's  contention  for  his 
new  invention.  We  are  afraid  that  there 
are  a  doubting  few  who  harbor  the  belief 
that  he  concealed  a  three-stage  power  am- 
plifier in  that  grip,  in  which — on  the  night 
of  the  demonstration  at  the  Radio  Club  of 
America — he  so  carefully  kept  the  loud 
speaker. 

Another  theory  advanced  by  these  experi- 
menters for  their  failure  to  make  their 
super-regenerators  work  is  that  perhaps 
Mr.  Armstrong  did  not  really  give  out  all 
the  dope — that  he  still  has  something  up 
his  sleeve  about  it. 


regenerative  receiver  and  two-stage  ampli- 
fier. He  did  not  have  a  power  amplifier 
concealed  in  his  hat  or  his  suit  case  on 
either  occasion.  The  results  astounded 
everyone  who  heard  them.  We  were  present 
at  both  these  meetings.  The  receivers  were 
placed  side  by  side.  Each  required  three 
tubes  and  the  same  loop  was  used  for  an 
aerial  in  each  case.  The  signals  on  the 
regenerative  receiver  and  two-stage  ampli- 
fier were  scarcely  audible  a  few  away  from 
the  loud  speaker.  When  the  super-regener- 
ative receiver  was  connected,  the  signals 
were  tremendous — they  filled  the  entire 
hall. 

These  same  results  are  being  obtained  by 
others  today  who  have  built  super-regener- 
ative receivers  in  accordaj^y*  with  the  in- 


!g)    R  A  0  10  GUILD 


Both  these  ideas,  in  addition  to  being 
rather  ridiculous,  are  of  course  quite  false. 
Mr.  Armstrong  has  nothing  up  his  sleeve 
or  stowed  away  in  an  old  notebook  which 
has  not  been  revealed.  He  gave  a  complete 
explanation  of  the  theory  of  super-regener- 
ation in  his  address  delivered  to  the  Insti- 
tute of  Radio  Engineers  on  June  7th.  In 
that  address  he  did  not,  of  course,  tell  radio 
engineers  how  many  turns  of  wire  or  what 
size  of  condensers  were  used  to  obtain  the 
super-regenerative  state.  It  would  have 
been  quite  superfluous  to  volunteer  such  in- 
formation at  that  time.  The  information 
he  gave  in  that  address,  however,  was  quite 
sufficient  to  enable  anyone  to  calculate  the 
proper  constants  to  be  used  in  a  super- 
regenerative  circuit.  Later,  for  the  benefit 
of  those  who  were  frankly  puzzled  to  know 
how  to  proceed  in  the  application  of  the 
circuit,  Mr.  Armstrong  at  a  meeting  of  the 
Radio  Club  of  America  gave  all  the  proper 
values  to  be  used  to  obtain  results  for 
different  purposes.  At  both  of  these  meet- 
ings he  demonstrated  his  super-regenera- 
tive  receiver  as  compared  with  an  ordinary 

•Photographs  by  courtesy  of  Radio  Guild,  Inc.,  N. 
Y  City. 


structions  given  by  Mr.  Armstrong.  With 
a  small  loop,  three  tubes,  about  200  volts 
of  plate  batteries  and  a  loud  speaker  they 
receive  the  radiophone  broadcast  loudly 
and  clearly.  The  cost  of  the  apparatus,  so 
far  as  the  receiver  is  concerned,  is  about 
the  same  as  an  ordinary  regenerative  re- 
ceiver. 

There  are  some,  however,  who  have  failed 
to  obtain  any  response  from  the  receivers 
they  have  constructed  and  the  reason  for 
this  failure  to  obtain  proper  results  is 
often  in  the  individual  himself.  It  is  not 
so  terribly  difficult  to  operate  as  some 
would  have  us  believe.  This  is  particular- 
ly true  of  the  circuit  shown  in  Fig.  1  but 
it  must  be  remembered,  however,  that 
super-regeneration  is  an  entirely  new 
method  of  reception  and  the  effects  which 
apply  to  ordinary  receivers  do  not  neces- 
sarily apply  to  the  super-regenerator.  So 
the  operator  must  familiarize  himself  with 
the  conditions  and  learn  by  practice  certain 
sounds  which  will  indicate  certain  effects. 
We  have  learned  to  operate  ordinary  re- 
generative receivers  in  this  manner.  What 
we  must  remember  is  that  a  time  existed 
when  its  successful  operation  seemed  a  con- 
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siderable  achievement.  We  must  approach 
the  operation  of  the  super-regenerator  in 
the  same  manner,  because  the  effects  about 
which  we  learned  concerning  other  circuits 
will  only  partially  help  us  in  the  tuning  of 
this  new  circuit. 

The  parts  required  for  a  super-regener- 
ative receiver  are  enumerated  in  the  legend 
of  Fig.  1,  which  is  the  best  of  these  cir- 
cuits to  use. 


in  the  filter  circuit.  Final  adjustments  can 
be  made  by  varying  the  capacities  of  the 
condenser  in  the  filter  circuit.  The  5  mil- 
henry  choke  coil  may  consist  of  a  D.L.  260 
or  300  but  it  can  be  constructed  by  winding 
210  turns  of  No.  28  S.C.C.  wire  on  a  form 
5  inches  in  diameter.  The  length  of  the 
coil  will  be  about  Shi  inches. 

A  suitable  sized  loop  for  the  reception  of 
360  meters  may  be  easily  constructed  on  a 


Figure  1 

This  circuit  was  used  very  successfully  with  the  super-regenerative 
receiver  illustrated  in  this  article.  The  constants  used  were  as  follows: 


Stator  of  vario-coupler 
Vario-coupler    with    100    turns  on 

secondary 
.0006  m.f .  variable  condenser 
.001  m.f.  variable  condenser 
.002  m.f.  fixed  condenser 
D.L.-1250 

6  mil-henry  inductance  coil 
D.L.1600 

.001  m.f.  variable  condenser 
.005  m.f.  fixed  condenser 
.005  m.f.  fixed  condenser 


L-l 
L-2 

C-l 
C-2 
C-3 
L-3 
L-4 
L-5 
C-4 
C-5 
C-6 

In  the  accompanying  photographs  one 
method  of  assembling  this  apparatus  is 
shown.  This  arrangement  was  used  with 
considerable  success.  It  will  be  noted  that 
the  photographs  show  a  variometer  which 
is  not  indicated  in  the  wiring  diagram. 
This  was  used  in  the  plate  circuit  of  the 
first  tube,  to  give  a  fine  and  simple  control 
of  the  oscillation  of  this  tube.  This  is  not 
shown  in  the  wiring  diagram  because,  if 
the  secondary  of  the  vario-coupler  is  wound 
with  100  turns,  the  variometer  is  not  re- 
quired. 

Most  of  the  apparatus  used  in  the  super- 
regenerative  receiver  is  quite  familiar  and 
its  location  will  be  recognized  from  the 
photographs. 

Inquiries  have  been  made  concerning  the 
choke  coils  and  resistances  in  the  filter  cir- 
cuit. These  can  now  be  purchased  from 
radio  dealers  and  it  would  be  advisable  to 
purchase  the  resistances.  Almost  any  type 
of  small  iron-core  choke  coil  can  be  used 


12,000  ohms  non-inductive  resistors 

.1  henry  iron-core  choke  coil 
.002  m.f.  fixed  condenser 
Audio  frequency  transformer — high 
ratio 

.001  fixed  condenser 
100  volt  plate  battery 
100  volt  plate  battery 

Variable  grid  batteries 

22%  volt  grid  battery 


R-l) 
R-2  J 
K-1 
C-7 
T-R 

C-8 
B-l 
B-2 
B-3i 
B-4J 
B-5 

frame  3-ft.  square,  by  winding  7  turns  of 
wire  spaced  about  %-inch  apart. 

Western  Electric  "E"  tubes  are  the  best 
tubes  to  employ  in  this  circuit  as  the  results 
obtained  with  "E"  tubes  are  greatly  supe- 
rior to  other  types.  100  volts  should  be 
used  on  the  plate  of  the  first  two  tubes  and 
200  volts  on  the  last  one.  This  is  obtained 
by  placing  two  100-volt  plate  batteries  in 
series  with  a  center  tap,  as  indicated  in 
Fig.  1. 

The  use  of  grid  batteries  is  essential  to 
the  operation  of  this  circuit.  The  values  of 
the  grid  voltages  vary  considerably,  but  are 
usually  in  the  neighborhood  of  from  10  to 
15  volts  for  each  of  the  first  two  tubes  and 
22  volts  for  the  last  tube. 

To  operate  this  circuit  certain  effects 
should  be  sought  which  indicate  that  the 
circuit  is  functioning  properly.  Upon  heat- 
ing the  filament  a  high-pitched  whistle 
should  be  heard  in  the  phones.  This  whistle 
indicates  that  the  second  tube  is  oscillating. 
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The  feedback  of  the  first  tube  should  then 
be  adjusted  to  obtain  oscillation — which  is 
indicated  by  the  familiar  click  when  the 
grid  connections  are  touched  and  is  ac- 
companied by  a  loud  roar  in  the  phones. 
With  both  tubes  oscillating  a  series  of 
heterodynes  should  be  heard  if  any  of  the 
variable  elements  in  the  circuit  are  moved. 
The  circuit  may  be  adjusted  until  this 
effect  is  obtained.  It  may  be 
necessary  to  vary  the  grid  bat- 
teries and  the  variable  conden- 
sers to  obtain  these  effects  but 
unless  these  heterodynes  of  har- 
monics are  heard  the  circuit  is 
not  correctly  functioning.  When 
the  proper  state  has  been  ob- 
tained these  heterodynes  should 
be  gradually  tuned  out.  By 
varying  the  condenser  across  {he 
loop,  voice  and  music  from  a  transmitting 
station  will  become  audible.  The  conden- 
sers C-2  and  C-4  and  the  feedback  coil  L-2 
should  then  be  adjusted  to  obtain  maximum 
amplification.  The  potentiometer  will  be 
found  very  useful  in  obtaining  the  critical 
grid  voltage.  It  is  not  very  difficult  to  find 
the  point  of  maximum  amplification  without 
distortion  or  whistling,  if  these  instructions 
are  followed. 

As  far  as  DX  work  is  concerned  the 
writer  has  not  had  time  to  experiment  much 
along  these  lines.  This  particular  circuit 
is  not  suitable  for  C.W.  reception.   By  this 


we  refer  to  straight  C.W.  telegraphy:  this 
circuit  will  receive  modulated  C.W.,  of 
course.  For  straight  C.W.  reception  it  is 
better  to  use  three  separate  tubes—one  as 
regenerative  amplifier,  the  second  as  oscil- 
lator and  the  third  as  detector.  This  is 
necessary  because,  with  C.W.  reception, 
the  second  tube  must  oscillate  at  a  low 
audible  frequency. 


Excellent  results  on  distance  work  have, 
however,  been  obtained  with  the  reception 
of  radiophones,  using  super-regenerative 
receivers  constructed  as  shown  in  the  photo- 
graph. Recently  we  received  a  letter  from 
a  gentleman  in  Philadelphia  who  con- 
structed a  receiver  as  described  and  who 
declared  "We  have  very  clearly  heard 
Pittsburgh,  Anacostia  and  Atlanta,  Ga." 
We  have  also  received  other  letters  from 
all  over  the  country  indicating  that  radio- 
phones are  being  received  distances  of  400 
and  500  miles  regularly  with  this  design  of 
receiver. 


A  Summer  Test  to  Hawaii 


ONE  night  in  early  July  Station  1AW 
in  Hartford  was  just  about  to  call 
it  a  night  and  turn  out  the  bulbs 
when  an  8-station  called  and  asked 
"QTC?"    Mr.  Maxim's  west-bound 
hook  was  empty  but  the  QRK  was  so  good 
that  he  itched  to  send  a  message  and  so  on 
the  spur  of  the  moment  he  cooked  up  one 
without  ever  writing  it  on  paper : 
Radio  6ZAC 
Hawaii 

Radio    summer    transpacific  test 
QSL  if  you  get  it 

Maxim 

Then  he  forgot  the  matter  until  the  receipt 
of  a  letter  from  Cliff.  Dow,  6ZAC  himself, 
Wailuku,  Maui,  dated  July  8th,  advising 
that  the  previous  nite  at  7:44  he  had 
grabbed  off  the  message  as  6EN,  Duvall  of 
Los  Angeles,  was  sending  it  to  KDU.  Not 
only  that,  but  6ZAC  copied  6EN's  SVC  one 
minute  later:  "Pse  QSL  by  mail  if  tt  msg 
is  delivered  tnx — 6EN." 

This  proves  conclusively  that  a  "test"  is 
not  necessary  to  keep  communication  open 
thru  the  summer  if  the  stations  on  the 
coast  will  stay  on  the  job.   6ZAC  says  that 


all  the  C.W.  stations  are  pounding  thru 
just  as  QSA  as  ever  but  that  he  can  rarely 
find  anybody  QRX-ing  on  375  meters,  which 
is  his  wave.  6KA  and  6EN  on  the  night  in 
question  were  readable  fifty  feet  from  the 
tones  on  two  steps  and  a  pair  of  Baldies. 
If  Dow  had  a  Magnavox  he  could  send  their 
sigs  back  to  them. 

6ZAC  now  takes  his  work  to  California 
as  a  matter  of  course  and  this  winter  will 
be  out  for  some  distance.  To  this  end  the 
antenna  system  has  been  rebuilt  and  now 
consists  of  a  6-wire  cage  90  ft.  at  the  high 
end,  coming  obliquely  down  to  a  short  mast 
near  the  house,  and  with  two  4-wire  cages 
12  ft.  apart  as  a  counterpoise.  All  the 
great  DX  work  of  6ZAC  has  been  done  on 
3.5  amps  from  one  50-watt  tube  and  the 
coming  winter  with  two  tubes  and  the  new 
aerial  should  see  some  real  reaching-out. 
Atlantic  Coast  amateurs  beware! 

There  seems  no  question  about  6ZAC's 
ability  to  hear  what's  sent  to  him  even  if 
he  can't  find  anyone  to  listen  to  him.  Per- 
haps the  most  remarkable  thing  about  that 
summer  message  to  Hawaii  was  how  it  got 
(Concluded  on  page  S2B) 
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The  Greatest  of  All  Amateurs 

By  Hiram  Percy  Maxim 


I HAD  the  great  good  fortune  the  other 
evening  to  meet  the  greatest  of  all  radio 
amateurs.  The  occasion  was  a  memor- 
able one.  Through  the  courtesy  of  the 
Radio  Corporation  of  America  I  and 
some  fifty  others  sat  down  to  dinner  with 
him  at  the  Ritz-Carlton  Hotel  in  New  York 
City.  I  had  never  seen  him  before.  Few 
of  us  American  amateurs  had  even  seen 
him.  The  dinner 
was  given  in  his 
honor.  It  was  one 
of  the  most  pleas- 
ant dinners  I  have 
ever  attended,  and 
every  one  of  us 
A.  R.  R.  L.  people 
would  have  thor- 
oughly enjoyed  it 
could  we  all  have 
been  present.  It 
would  be  a  pity  to 
allow  such  an  event 
to  pass  down  into 
history  and  not  be 
recorded,  and  I  am 
going  to  tell  about 
it. 

It  seemed  to  me 
that  most  of  the 
men  who  had 
•distinguished  them- 
selves directly  or 
indirectly  in  radio 
either  were  present 
or  sent  regrets  that 
they  could  not  at- 
tend. As  I  sat 
there  and  looked 
about  and  recog- 
nized the  different 
famous  men,  I 
thought  that  there 
was  probably  more 
radio  brains  per 
square  inch  pres- 
ent than  had  ever 

gathered  before.  The  toastmaster  was  Mr. 
Young,  Chairman  of  the  Board  of  the  Radio 
Corporation.  He  arose  after  the  dinner 
and  said  that  he  was  not  going  to  call  upon 
any  one  who  knew  anything  about  radio. 
Unless  he  adhered  to  this  rule  he  warned 
us  that  we  would  be  there  for  a  couple  of 
days.  He  said  it  would  bar  him  from  call- 
ing upon  Dr.  Pupin  of  Columbia  University, 
Mr.  Alexanderson,  Mr.  Colpitts,  Com- 
mander Hooper  of  the  U.S.  Navy,  and 
fellows,  he  included  Mr.  Maxim,  of  the 
American  Radio  Relay  League,  and  Mr. 
Paul  Godley  of  the  same  organization.  He 
referred  to  the  American  amateur  as  one 


of  the  greatest  forces  in  radio  to-day,  and 
put  into  actual  words  all  of  the  things  we 
have  struggled  so  many  years  to  accom- 
plish. It  certainly  was  a  great  pleasure  to 
see  that  we  American  amateurs  had  been 
successful  in  getting  over  the  fine  things 
that  we  stand  for.  It  proved  that  good 
Americanism,  honorable  dealing  with  our 
fellows,  straightforward  methods,  dignity, 
and  good  fellow- 
ship will  win  in 
the  end  every  time. 
I  glanced  at  "Para- 
gon Paul"  as  Mr. 
Young  paid  the 
American  amateur 
h  i  s  compliments, 
and  was  deeply 
pleased  to  see  the 
famous  Godley 
smile  slowly 
spread  over  the 
entire  countenance. 
Our  Paul  caught 
the  spirit  of  the 
thing,  too. 

Many  national 
characters  who 
might  pass  as  not 
knowing  anything 
about  the  technical 
side  of  radio  spoke, 
although  how  Mr. 
Nally,  president  of 
the  Radio  Corpor- 
ation, got  by  is 
open  to  suspicion, 
and  h  i  s  eloquent 
words  of  apprecia- 
tion of  what  the 
Greatest  of  All 
Amateurs  had  done 
for  humanity  were 
tremendously  im- 
pressive. Several 
speakers  mentioned 
the  personality  of 
the  guest  of  honor.  It  was  worth  special 
mention,  for  both  Mr.  Godley  and  I  Know 
what  was  meant.  Overtopping  all  the 
wonderful  work  this  fine  gentleman  has 
done  in  radio,  stands  his  lovable  and  modest 
personality.  Again  it  emphasized  the  queer 
fact  that,  radio  begets  fine  personalities. 
It  seems  to  do  something  to  a  man  to  bring 
out  the  human  side  of  him. 

Presently  the  dinner  and  the  speeches 
were  over.  Dr.  Alfred  Goldsmith  was  good 
enough  to  think  of  us  and  he  secured  an 
autographed  dinner  card  and  gave  it  to  me. 
The  little  act  was  deeply  appreciated,  and 
I  later  gave  the  precious  paper  to  Mr. 
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Warner,  and  it  will  hang  upon  the  wall  of 
The  American  Radio  Relay  League  head- 
quarters for  many  years,  I  hope.  Then  I 
had  a  few  words  with  the  Greatest  of  All 
Amateurs.  I  told  him  I  wished  I  might 
convey  to  him  the  inspiration  he  had  been 
to  thousands  of  young  Americans.  His 
reply  was  characteristic  of  him.  He  said, 
"And  I  wish,  Mr.  Maxim,  I  might  convey 
to  them  the  inspiration  they  have  been  to 
me!" 

There  is  your  message,  fellow  American 
amateurs.  It  comes  direct  and  first-handed 
from  Guglielmo  Marconi,  a  good  fellow, 
animated  by  precise! y  the  same  thoughts 
and  aspirations  that  animate  us,  a  real 
dyed-in-the-wool  brass  pounder,  a  knight 
of  the  dot  and  dash,  and  the  Greatest  of 
All  Amateurs. 


[Editor's  Note — Mr.  Marconi  in  his  address 
before  a  joint  meeting  of  the  A.I.E.E.  and 
the  I.R.E.  told  of  many  new  developments 
of  great  interest  to  amateurs. 

In  England,  he  said,  a  large  amount  of 
investigation  had  been  carried  out  in  recent 
years  on  the  efficiency  of  valve  transmitting 
circuits  and  the  radiation  efficiency  of 
aerial  circuits,  so  that  now  it  is  possible  to 
obtain  in  commercial  work  an  efficiency 
from  the*  anode  input  of  the  tubes  to  the 
aerial  of  seventy  per  cent,  and  an  efficiency 
of  radiation  into  space  (of  the  antenna  cur- 
rent) as  high  as  fifty  per  cent;  that  is,  an 
efficiency  from  the  power  input  to  the  actual 
radiation  into  space  o£.  about  thirty-five 
per  cent;  and  this  on  waves  as  long  as 
20,000  meters,  which  have  been  notoriously 
inefficient  as  regards  actual  radiation.  He 
did  not  disclose  the  methods  used  to  secure 
this  increase  in  efficiency  but  said  that  in 
short-wave  stations  it  was  hardly  worth  the 
extra  expense  involved,  probably  because 
of  the  natural  greater  radiation  efficiency 
of  the  higher  frequencies. 

Tuned  amplifiers,  both  radio  and  audio 
frequency,  Mr.  Marconi  said  were  of  the 
greatest  technical  interest.  Quite  amazing 
results  could  be  had  when  the  proper  care 
was  taken  in  the  design  of  air-core  h.f. 
transformers  to  keep  electrostatic  coupling 
between  the  windings  to  a  minumum  and 
to  provide  an  impedance  in  the  primary 
equal  to  the  internal  plate-to-filament  re- 
sistance of  the  tube.  The  same  idea  is 
applicable  to  iron-core  audio  transformers, 
but  an  iron  magnetic  shunt  is  necessary  be- 
tween the  windings  to  sufficient  y  loosen 
the  coupling,  between  the  primary  and 
secondary  circuits. 

Mr.  Marconi  has  a  fascination  in  the 
transmission  effects  to  be  encountered  in 
Antipodal  regions.    The  ease  which  signals 


can  now  be  received  on  the  opposite  of  the 
globe  from  the  transmitter  show  there  is 
something  to  the  idea  of  the  waves  travel- 
ing around  the  earth  by  various  routes  and 
reuniting  near  the  Antipodes.  He  told  of 
recent  scientific  expeditions  to  points  near 
the  Antipodes  of  various  high-powered  sta- 
tions, particularly  an  expedition  to  South 
America  which  made  numerous  observations 
on  the  signals  of  NPO,  Cavite,  on  the  other 
side  of  the  globe.  Received  on  a  loop  direc 
tion  finder  (unilateral)  it  was  not  partic- 
ularly surprising  to  find  that  in  such  a 
location  (within  2000  miles  of  the  Anti- 
podes) the  constancy  of  direction  was  not 
maintained  and  the  signals  often  would 
change  direction,  sometimes  coming  from  a 
direction  which  indicated  they  preferred 
to  travel  a  distance  of  14,000  miles  rather 
than  come  by  the  shortest  route.  Sometimes 
during  the  unstable  periods  when  the  di- 
rection was  shifting  the  signals  would  ar- 
rive by  two  or  more  routes  and,  altho  r-mte 
steady  and  normal  when  received  on  the 
one-way  loop,  would  interfere  with  each 
other  when  received  on  a  simple  vertical 
aerial  in  such  a  way  as  to  produce  slow 
beats  resembling  Moise  letters  transmitted 
very  slowly! 

Mr.  Marconi  then  told  of  the  very  re- 
markable work  done  by  Mr.  C.  S.  Franklin, 
of  the  British  Marconi  Company,  in  phore 
operation  on  waves  under  15  meters  in 
length.  Tube  transmitters  are  used,  with 
reflectors  at  both  the  transmitter  and  re- 
ceiver. The  reflectors  provide  about  200 
times  the  enerpv  that  would  be  received 
without  them,  and  seem  completely  to  have 
eliminated  fading,  which  might  be  expec- 
ted to  be  so  severe  at  such  wave  lengths  as 
to  make  operation  impossible.  In  order  to 
take  advantage  of  these  benefits  a  very 
short  wave  must  be  used,  as  a  reflector 
(particularly  a  revolving  one)  represents 
serious  constructional  difficulties  for  long 
waves.  The  lecture -room  set  demonstrated 
by  Mr.  Marconi  used  a  wave  length  of  one 
meter  and  was  so  extremely  directional  that 
a  very  small  revolution  of  the  reflector  com- 
plete'y  eliminated  the  signal  at  the  re- 
ceiver. The  reflectors  consist  of  a  number 
of  vertical  conductors  of  a  height  of  1.5 
wave  lengths  arranged  on  a  cylindrical 
rarabolic  curve  with  the  aerial  in  the  focal 
line.  A  telephone  circuit  over  97  miles  be- 
tween London  and  Birmingham  is  provid- 
ing good  clear  speech  at  all  times  on  a  wave 
length  of  15  meters  by  virtue  of  such  re- 
flectors. The  aerial  itself  in  this  case  is 
somewhat  over  a  half  wave  lencrth  long. 
The  radiation  efficiency  at  such  small  wave 
lengths  is  amazing  high,  about  300  watts 
being  actually  radiated  into  space  from  an 
anode  inout  of  700  watts.— K.B.W.] 
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Some  Good  Dope  on  Mast  Construction 


By  L.  A.  Bartholomew,  6LC 


FELLOW  radio  bugs,  did  you  ever  look 
at  an  80-foot  mast  made  up  of  such 
material  as  1"  pipe  or  2x2  and  won- 
der by  what  trick  it  ever  stayed  up? 
The  writer  has  had  a  number  of 
aerials  at  different  places,  mostly  in  Mich- 
igan, and  the  rottenest  luck  was  with  the 
mast  part.  Ice  and  wind  storms  caused 
the  worst  trouble. 

It  was  decided  to  put  up  some  real  masts 
that  would  stand  in  any  weather.  The 
photographs  explain  better  than  words 
how  they  are  constructed.  Altho  the  masts 
described  are  but  52  feet  high,  they  are 
of  such  construction  as  will  hold  up  a  large 
aerial  during  the  heaviest  wind  storms  and 
can  be  safely  climbed  to  the  top  should 
this  be  necessary,  as  for  example,  in  put- 
ting a  new  rope  thru  the  pulley. 

Referring  to  Fig.  1,  it  will  be  seen  that 
the  inside  of  the  mast  is  hollow,  but  of 
such  construction  as  to  make  it  very  light 
and  rigid.  The  mast  is  made  up  on  the 
ground  in  sections,  the  sections  progressive- 


ly smaller  near  the  top  so  that  each  sec- 
tion fits  inside  the  section  below  it.  Three 
sides  of  a  section  are  made  first  by  nail- 
ing together  two  wide  pieces  and  a  nar- 
row piece  in  the  form  of  a  trough.  Use 
8d.  finishing  nails,  except  at  the  joints, 
where  No.  12  flathead  wood  screws 

should  be  used.  Blocks  1%"  thick  are  put 
inside  of  the  mast  18"  apart.    When  the 


sections  are  slipped  into  each  other,  ma- 
chine bolts  are  put  thru  each  joint  tak- 
ing care  that  they  go  thru  the  blocks  inside. 
Put  in  extra  blocks  at  the  joints  for  this 
purposes.  %  "  holes  are  drilled  two-thirds  of 
the  way  thru  at  every  block,  on  alternate 
sides.  This  is  to  provide  a  place  for  %" 
rods  to  be  inserted  for  steps  in  case  it  is 
necessary  to  climb  the  mast  after  it  is  up. 

Hie  mast  should  be  painted  inside  and 
outside  with  two  coats  of  white  lead.  Red 


lead  should  be  used  on  all  metal  parts 
that  are  not  galvanized.  Large  size  screw 
eyes  are  used  for  fastening  the  guy  wires, 
and  several  turns  of  galvanized  iron  wire 
are  wrapped  around  the  mast  thru  the 
screw  eyes  which  keep  them  from  pulling 
out  when  under  strain. 

The  outside  dimensions  of  the  sections  as 
•  shown  in  the  photographs  are  as  follows: 
7  in.  x  7  in.,  5%  in.  x  5%  in.,  4  in.  x  4  in., 
and  2%  in.  x  2%  in.,  the  top  section  being 
a  solid  piece.  The  lap  at  the  joints  is  80" 
in  each  case  except  the  top  joint  at  which 
the  lap  is  24".  A  bottom  piece  made  of 
red  wood  or  cedar  5"  square  and  5'  long 
was  fastened  inside  of  the  bottom  section 
so  that  3%'  were  left  outside  of  the  hol- 
low part  of  the  mast,  but  which  set  en- 
tirely in  the  ground  when  the  mast  was 
erected;  in  other  words,  the  bottom  piece 

(Continued  on  page  S2B) 
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de  AMERICAN  RADIO  RELAY  LEAGUE 


Carrying  On 

DID  you  read  our  July  editorial  entitled 
"Holding  Our  Own/'  O.M.?  We  want 
you  to  take  it  to  heart.  We  tele- 
graphing amateurs,  in  the  performance  of 
a  useful  work,  are  entitled  to  a  share  of 
the  ether.  In  our  effort  to  be  fair  to  the 
newcomer  and  let  him  have  his  chance  to 
listen  to  concerts,  many  of  us  have  "bent 
over  backwards"  and  seem  afraid  to  touch 
the  rubber.  We  want  to  emphasize  that 
the  broadcast  listeners  should  be  given  a 
chance,  and  that  every  effort  should  be 
made  to  divide  the  hours  in  each  community 
so  that  harmony  may  prevail,  but  we  want 
to  emphasize  at  the  same  time  that  such  an 
arrangement  means  that  we  amateurs 
should  retain  a  place  in  the  ether  for  our- 
.  selves.  The  broadcast  listeners  should  be 
helped  to  appreciate  that  we  have  some 
rights,  too,  and  that  after  standing:  by  the 
larger  portion  of  the  evening  to  give  them 

?[uiet  air  we  expect  to  be  able  to  start  up 
or  the  rest  of  the  night  without  being 
called  names. 

Broadcasting  is  essentially  a  matter  for 
the  early  evening  hours,  and  likewise  it  is 
essentially  a  short-range  proposition.  We 
do  not  decry  the  interest  a  broadcast 
listener  may  have  in  endeavoring  to  get  a 
phone  station  many  hundreds  of  miles 
away  in  the  late  hours  of  night — in  fact 
we're  glad  to  see  it  because  it  is  evidence 
of  awakening  amateur  symptoms — but  that 
is  not  ordinary  broadcast  reception.  We 
have  all  kinds  of  QRM  in  our  own  work 
and  the  novice  listener  who  tries  for  DX 
phones  at  all  hours  is  an  amateur  with  us 
— but  nothing  more.  We  should  treat  him 
as  a  brother-amateur — QRX  when  there's 
something  special  doing  and  play  the  game 
with  him  as  a  good  fellow — but  we  are  not 
going  to  permit  it  to  be  considered  a  crime 
to  8 tart  up  our  message  relaying  at  10 
o'clock  or  10:30  after  having  been  quiet 
up  until  then.  In  other  words,  he  must 
play  fair  with  us  too.  Fellows,  this  is  a 
serious  matter.  There  are  many  in  our 
League  who  seem  almost  afraid  to  operate 
at  any  time  of  day  or  night,  and  this  must 
not  be.  Our  government  counts  us  a  big 
national  asset  and  licenses  us  to  operate. 
Let  us  hammer  in  the  idea  once  more  that 
we  must  always  be  considerate  of  the  other 
fellow  and  remember  that  the  newcomer 


listener  isn't  on  to  the  ropes  and  that  there- 
fore we  must  make  due  allowance  for  what 
he  thinks  are  his  rights,  but  for  the  sake 
of  all  that  we  hold  dear  STAY  ON  THE 
JOB! 

K.B.W. 

The  Fall  Reopening 

HAVING  just  returned  from  our  noon 
visit  to  the  beanery  around  the  corner 
and  feeling  somewhat  super-regener- 
ated, we  venture  to  intimate  that  there  is 
going  to  be  considerable  radio  business  this 
fall. 

We  amateurs  had  succeeded  by  last  fall 
in  pretty  well  eliminating  talk  of  "radio 
seasons"  in  our  work — we  worked  right 
thru  the  summer  except  in  the  southwestern 
states  where  admittedly  it  was  a  mighty 
discouraging  effort.  But  the  new  crop  of 
broadcast  listeners  do  not  bloom  all  the 
year  around;  most  of  them  quit  the  game 
this  summer  and  left  the  sweltering  static- 
filled  ether  to  us.  Now  they  will  be  coming 
back,  for  September  marks  the  weakening 
of  O.M.  Static  and  the  laying  of  plans  for 
winter  activities. 

Everyone  seems  to  be  counting  on  a  big 
radio  business,  both  from  the  returned  no- 
vices of  last  season's  crop  (if  they  be 
hardy  perennials)  and  several  times  that 
number  of  brand-new-comers.  The  summer 
slump,  altho  disastrous  to  many  new 
dealers,  has  been  of  some  benefit  to  the 
manufacturers:  many  of  the  wild-cat  com- 
panies gave  up  the  ghost  and  those  that 
live  thru  until  the  fall  revival  will  be  the 
real  ones,  and  the  breathing  spell  was  grate- 
fully received  by  the  legitimate  manu- 
facturers as  an  opportunity  to  reorganize 
manufacturing  facilities. 

But  it  seems  certain  that  there  is  going 
to  be  a  period  of  dullness  for  most  manu- 
facturers at  the  start  of  the  new  season. 
The  shelves  of  most  dealers  are  groaning 
under  a  miscellany  of  ill-chosen  and  aw- 
fully-constructed junk  left  from  last  season, 
and  the  warehouses  of  the  jobbers  are  filled 
with  the  same  kind  of  stuff,  purchased  at 
a  stiff  price  when  anything  with  the  name 
of  radio  affixed  to  it  was  thot  to  be  worth 
whatever  its  holder  asked  for  it.  Their 
capital  is  tied  up  in  such  apparatus  and 
parts  now,  and  even  tho  the  manufacturers 
have  reorganized  and  brought  forth  much 
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better  products  for  the  new  season,  the  old 
stuff  will  have  to  move  first.  We're  not 
talking  about  the  old-established  amateur 
houses  now;  we  mean  the  thousands  of  un- 
knowns who  climbed  on  the  band-wagon  re- 
gardless of  their  lack  of  radio  knowledge, 
eager  to  cash  in  on  the  novice  broadcast 
boom.  The  jobbers  are  going  to  be  com- 
pelled to  move  the  junk  they  now  have 
before  they  can  buy  new  apparatus,  and 
the  dealers  will  have  to  get  rid  of  it  for 
them.  Thank  heaven  we  are  not  a  poor  un- 
informed novice  listener! 

K.B.W. 

These  Funny  Numbers 

SOMEHOW  or  other  we  managed  to 
snaffle  a  four-day  vacation  last  week. 
Just  before  we  left  we  inspected  all  the 
preparations  for  this  issue  of  QST  and 
decided  that  128  pages  was  the  proper  num- 
ber and  by  dint  of  much  persuasion  we  in- 
duced our  Advertising  Department  to  print 
their  forms  first  this  month  so  that  we 
could  angle  for  the  elusive  bass  in  a  nearby 
lake.  When  we  returned  we  found  much 
to  our  disgust  that  the  energetic  Advertis- 
ing Department  had  roped  in  several  more 
pages  of  advertising  than  had  been  counted 
on  and  darned  if  they  hadn't  encroached  on 
our  reading  pages  just  that  much;  not  only 
that,  but  they  had  gone  ahead  and  printed 
the  aft  section  of  the  magazine  so  that  the 
page  numbers  couldn't  be  changed  in  ac- 
cordance with  our  desire  to  increase  the 
total  number  of  pages.  We  wanted  to  do 
that,  of  course — you  don't  suppose  we'd  let 
that  infamous  business  department  crowd 
us  against  the  front  cover,  do  you?  Not 
much! 

But  how  to  get  around  it  was  quite  a 
problem,  and  we  have  had  to  adopt  the  ex- 

Sedient  of  lettered  pages  instead  of  num- 
ered.  So  we've  got  eight  extra  reading 
pages  inserted  right  here  in  the  magazine. 
We  hope  nobody  will  object  to  the  funny 
numbers. 

K.B.W. 

Clipping  Coupons 

A PUBLICITY  man  was  in  our  office 
the  other  day  and  we  were  complain- 
ing about  our  inability  to  find  a  news- 
clipping  service  that  met  our  needs.  "Why 
don't  you  ask  your  members  to  send  you 
clippings  from  their  local  papers?"  he 
asked.  And  that  settled  the  matter  right 
there. 

There  are  many  reasons  why  it  is  desir- 
able for  our  A.R.R.L.  headquarters  to  have 
a  comprehensive  clipping  service.  It  gives 
us  a  finger  on  the  pulse  of  public  sentiment 
in  radio,  it  posts  us  on  developments,  often 
gives  us  the  lead  to  a  good  article  for  QST, 
enables  us  to  chronicle  creditable  amateur 
activities,  and  gives  our  headquarters  office 


a  chance  to  safeguard  amateur  interests 
whenever  anything  incorrect  or  unjust  is 
said  about  amateurs.  At  various  times  we 
have  subscribed  to  many  clipping  services 
but  they  have  loaded  us  with  tons  of  "radio 
columns"  and  little  or  no  amateur  news, 
and  even  when  they  tried  to  confine  them- 
selves to  things  01  amateur  interest  they 
were  misled  by  the  newspaper  characteriza- 
tions of  broadcast  listeners  as  "amateurs" 
— a  commercial  clipping  service  can't  be 
expected  to  know  the  difference. 

Right  in  our  A.R.R.L.  we  have  the  mak- 
ings of  a  clipping  service  that  can't  be 
touched — that  can  cover  papers  in  every 
corner  in  the  land  and  do  so  swiftly  and 
efficiently.  Will  you  do  your  part?  It  will 
be  a  big  help  to  the  headquarters  office, 
particularly  this  fall  when  novice  interest 
resumes  with  a  bang.  It  won't  be  much 
trouble — try  to  get  the  habit,  when  you 
read  a  radio  item  of  any  sort  in  your  paper, 
of  taking  out  your  pen-knife  and  clipping 
it  out,  pencilling  on  its  rear  the  name  of 
the  paper,  town  and  date,  and  periodically 
mailing  your  collections  to  us.  Will  you 
do  this?  Tnx,  OM. 

K.B.W. 


A  SUMMER  RELAY  TO  HAWAII 

(Concluded  from  page  29) 
across  the  continent.  At  this  writing  we 
haven't  heard  but  transcontinental  relay 
traffic  has  been  pretty  badly  "shot"  this 
summer  and  yet  this  message  got  thru 
beautifully.    Who  handled  it? 

K.B.W. 


DOPE  ON  MAST  CONSTRUCTION 

(Continued  from  page  32) 
that  sets  in  the  ground  is  as  large  as  the 
inside  of  the  first  section,  as  shown  in  Fig. 
2. 

A  home-made  windlass  was  constructed 
of  scantling  and  pipe.  Altho  a  crude  affair, 
it  served  the  purpose  excellently.    An  idea 


of  raising  the  mast  can  bj  gained  by 
referring  to  Fig.  3. 

The  material  for  one  mast  consists  of 
the  following  materials.     All  dimensions 
are  net.    The  pieces  should  be  surfaced 
(Concluded  on  page  41) 
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^7Ae  Opejratin^ 
Department 

F.  H.  SCHNELL,  Traffic  Manager 
1045  Main  St.,  Hartford,  Conn. 


DEMON  Static  received  the  severest 
blow  of  his  career  during  the  month 
of  July  in  the  Roanoke  Division. 
Just  what  he  looks  like  can  be  de- 
termined by  glancing  at  the  cover 
of  this  month's  QST.  This  picture  was 
taken  hurriedly  as  Demon  Static  was  last 
seen  heading  for  parts  unknown  and  it  is 
a  safe  bet  that  he  will  steer  shy  of  the 
Roanoke  Division  for  many  moons  or  as 
long  as  that  bountiful  spirit  of  enthusiasm 
remains  king  among  the  good  stations  in 
that  division. 


St.,  Casper,  Wyoming,  has  been  appointed 
manager  of  the  Rocky  Mountain  Division 
vice  M.  S.  Andelin,  resigned.  There  is  a 
good  deal  of  room  for  improvement  in  the 
Rocky  Mountain  Division  and  the  rapid 
rise  to  the  front  of  this  division  will  be 
noticed  under  the  capable  guidance  of  7ZO 
who  is  an  old  timer  in  amateur  radio.  Lend 
a  hand,  men,  and  bring  your  division  to 
the  top.   It  can  be  done. 

A  spark  station  cops  first  honors  again. 
Come  on  C.W.  and  show  some  speed!  Give 
the  spark  credit  when  it  takes  the  honors. 


Message  Traffic  Report  By  Divisions 
JULY 


cw. 

SPARK 

TOTAL 

DIVISION 

Stns. 

Msgs. 

M.P.S. 

Stns. 

Msgs. 

M.P.S. 

Stns. 

Msgs.  M.P.S. 

Atlantic 

10 

401 

40 

1 

6 

6 

11 

407 

37 

Central 

18 

597 

33 

13 

793 

61 

31 

1390 

45 

Dakota 

8 

153 

19 

6 

66 

11 

14 

219 

16 

Delta 

1 

11 

11 

0 

0 

0 

1 

11 

11 

East  Gulf 

3 

24 

8 

5 

150 

30 

8 

174 

23 

Midwest 

4 

151 

38 

5 

133 

27 

9 

284 

32 

New  England 

16 

650 

41 

10 

482 

48 

26 

1132 

40 

Northwestern 

3 

61 

20 

7 

477 

68 

10 

538 

54 

Ontario 

3 

72 

24 

0 

0 

0 

3 

72 

24 

Pacific 

11 

136 

12 

10 

480 

48 

21 

616 

29 

Roanoke 

29 

1092 

37 

7 

86 

12 

36 

1178 

33 

Rocky  Mountain 

5 

140 

28 

1 

12 

12 

6 

152 

25 

Vancouver 

2 

16 

8 

4 

55 

14 

6 

71 

12 

West  Gulf 

13 

340 

26 

30 

693 

23 

43 

1033 

24 

Total 

126 

3844 

31 

99 

3433 

34 

225 

7277 

32 

C.W.  Messages,  3844— 53% 
Spark  Messages,  3433 — 47% 
Total  Messages,  7277 


It  was  a  banner  month  for  the  entire 
division  and  the  greatest  number  of  mes- 
sages ever  handled  was  the  result  of  this 
fine  co-operation.  What  will  it  be  in  good 
weather?  "F.  B. we  say,  and  QTA  next 
month. 

Traffic  has  reached  its  lowest  ebb,  but 
this  is  not  discouraging  at  this  time  of  the 
year.  We  look  for  a  decided  pickup  com- 
mencing with  September  and  with  our  or- 
ganization almost  perfected  we  have  a  right 
to  expect  a  tremendous  increase  of  mes- 
sages handled  and  with  more  speed  in  de- 
livery. 

Norman  R.  Hood  (7ZO)  1022  South  Ash 


,  tt+t*tttttttttt**+*tttt*±* 

J  J  B.  B.  BLISS,  JR.,  70T  J; 
<»  Boise,  Idaho  4. 

*J         Northwestern  Division 

270  messages  J* 


TRAFFIC  REPORT 

Atlantic  Division— C.W. :  3ZO,  208; 
3  AN  J,  46;  8CEJ,  39;  8AMM,  26;  3FS,  23; 
3WV,  15;  8NB,  14;  8AMQ.  11;  8CJH,  10; 
3ANO,  9;  total  401.    Spark:  8TC,  6. 

Central  Division— 9 AIU,  19;  9CP,  30; 
8ZAG,  43;  8AM,  7;  8AND,  7;  8CAZ,  47; 
8ZZ,  52;  9DDY,  56;  9BJR,  27;  8AQZ,  47; 
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SGML  23;  8BVR,  80;  8AZHt  16;  8FT,  2; 
8ZH,  19;  8BKO,  13;  8TJ,  5;  9CBA,  104; 
total  597.  Spark;  9ME,  145;  9 CP,  26; 
9ZN,  110;  8AGT,  15;  8AHY,  44;  8AZH,  4; 
8CWC,  4;  8FT,  94;  8CLD,  39;  8UC,  63; 
8AIZ,  49;  8ZO,  192;  8TJ,  8;  total  793. 

Dakota  Division— Twin  Cities,  69;  9BBF, 
15;  9YAJ,  17;  9BAF,  13;  9BAV,  4;  9AOR, 
13;  9GW,  2;  9CDV,  2;  9 ASF,  18;  total  153. 
Spark:  9ZC,  6;  9FX,  5;  9BRI,  18;  9BOF, 
10;  9AVZ,  15;  9AIF,  12;  total  66. 

Delta  Division— C.W. :  5DA,  11. 

East  Gulf— C.W. :  4KF,  19;  4HZ,  3; 
4DL,  2;  total  24.  Spark:  4BI,  60;  4HS,  50; 
4GM,  8;  4EZ,  29;  4DZ,  3;  total  150. 

Midwest  Division— C.W. :  9BSG,  79; 
9BZI,  20;  9BGH,  20;  9AMU,  12;  total  131. 
Spark:  9  J  A,  54;  9DRA,  17;  9FK,  44; 
9ARZ,  15;  9ARA,  3;  total  133. 

New  England— C.W. :  1AGH,  42;  1ANQ, 
50;  1AWB,  130;  1AYU,  28;  1  ASF,  30; 
IB  AS,  32;  1BGF,  8;  1BKQ,  113;  1BQK, 
16;  1CDO,  25;  1CK,  32;  1COT,  18;  1HX, 
46;  II V,  44;  10Z,  30;  1QP,  6;  total  650. 
Spark:  1ACO,  12;  1AYU,  116;  1BJS,  28; 
1BRQ,  41;  1CK,  16;  ID  Y,  112;  1FM,  84; 
1LZ,  21;  ISC,  30:  1WQ,  22:  total  482. 

Northwestern  Division— C.W. :  7SC,  37; 
7QE.  19;  7LR,  5;  total  61.  Spark:  70T, 
270;  7BK,  125;  7NW,  27;  7MF,  18;  7BG, 
14;  7IW,  i4;  7KJ,  9;  total  477. 

Ontario  Division— C.W. :  3JI,  26;  3JK,  9; 
9AL,  37:  total.  72. 

Pacific  Division— C.W. :  6ZB,  1;  6AHF, 
8;  6AJH,  8;  6AVR,  8;  6FH,  20;  6GF,  37; 
6LV,  14;  6ZX,  11;  6AS,  10;  6ASJ,  12; 
total  129.  Spark:  6EC,  8;  6TW,  2;  6ZB,  5; 
6FH,  7;  6GR,  212;  6ABX,  9;  6VK,  72;  6AS, 
70;  6TC,  2;  6CC,  93;  total  480. 

Roanoke  Division— C.W. :  3ZZ,  115;  31 W, 
107;  3BLF,  103;  3MK,  42;  3BIJ,  40;  3TJ, 
20;  3BMN,  16;  3ACZ,  10;  3BNE,  10; 
3ATZ,  5;  3HL,  3;  3AUU,  8;  3BZ,  31; 
3AEV,  11;  4GX,  9;  4DC,  10;  4ID,  21; 
4MW,  121;  4DS,  41;  4GH,  71;  4LP,  10; 
4DQ,  27;  4BX,  95;  4KC,  48;  8BDB,  42; 
8 AMD,  30;  8SP,  26;  8CHO,  8;  8CAY,  12; 
total  1092.  Spark:  3AOV,  1;  3ACK,  8; 
3BVC,  20;  4IE,  32;  4MF,  12;  8WD,  8; 
8BAZ,  5;  total  86. 

Rocky  Mt.  Division— C.W. :  9AMB,  80; 
9DTE,  20;  9DHI,  15;  7LU,  15;  7ZO,  10; 
total  140.    Spark:  7ZV,  12. 

Vancouver  Division — C.W.:  5BQ,  11; 
5CT,  5;  total  16.  Spark:  9BD,  32;  5DO, 
5;  3EC,  10;  5CZ,  8;  total  55. 

West  Gulf  Division— C.W. :  5NS,  56; 
5VA,  42;  5JL,  24;  5IR,  25;  5QS,  55;  5ZAY, 
31;  WTK,  17;  WRR,  47;  5ZAT,  25;  5ZG, 
7;  5AE,  5;  5BA,  3;  5ZX,  3;  total  340. 
Spark:  501,  11;  5UD,  3;  5DY,  13;  5AL, 
2;  5TU,  83;  5IC,  15;  5MK,  12;  5TP,  67; 
5NS,  20;  5TC,  19;  5QU,  15;  5AG,  6;  5PE, 
76;  5ZAF,  46;  5IR,  110;  5ACQ,  9;  5AEJ, 
13;  5QI,  27;  5PI,  14;  5WA,  42;  5ZAW,  3; 
5ZC,  15;  5ZAE,  15;  5ACU,  10;  5ZAN,  10; 
5HC,  10;  5KN,  16;  50C,  4;  5PZ,  1;  5XAD, 
6;  total  693. 


ATLANTIC  DIVISION 
Chas.  H.  Stewart,  Mgr. 


The  reports  received  by  the  Division 
Manager  this  month  are  still  meagre  due 
to  the  fact  that  up  to  the  15th  of  July  the 
re-organization  had  not  been  completed. 
This  condition  will  soon  change  as  new 
appointments  of  traffic  officers  are  made, 
but  it  will  take  a  little  time  yet  to  get 
matters  working  smoothly. 

The  Division  Manager  is  gratified  to  find 
that  some  of  the  League  have  had  enough 
"pep"  to  respond  to  the  call  which  he  made 
in  last  month's  report  for  volunteers  to 
fill  vacancies  in  the  traffic  organization. 
Remember,  fellows,  it  is  up  to  you  to  come 
forward  and  do  your  part;  the  work  of  the 
Division  cannot  be  carried  on  by  the 
Division  Manager  alone.  There  are  plenty 
of  cities  that  have  not  yet  been  heard  from 
where  City  Managers  are  to  be  appointed. 
As  stated  in  last  month's  report,  it  will,  of 
course,  be  impossible  to  give  an  appoint- 
ment at  present  to  all  who  may  offer  their 
services,  but  we  will  at  least  have  the  ad- 
vantage of  having  the  names  on  file  of  those 
who  are  willing  to  help  to  aid  us  in  filling 
future  vacancies,  as  there  are  changes  con- 
tinually taking  place,  due  to  one  cause  or 
another. 

The  Traffic  Manager  has  called  the  atten- 
tion of  the  Division  Manager  to  the  fact 
that  he  has  received  some  complaints  re- 
garding the  absence  of  message  and  other 
traffic  reports  for  this  Division.  In  most 
cases  the  trouble  has  been  due  to  individual 
stations  for  not  sending  in  their  reports. 
It  has  been  noted  that  some  of  the  excuses 
made  for  not  sending  reports  have  been 
that  it  was  not  known  to  whom  to  send 
the  reports,  but  as  the  name  and  address  of 
the  Division  Manager  appears  in  a  promi- 
nent place  in  the  front  part  of  QST,  he 
does  not  think  that  such  excuses  are  valid. 
Instead  of  criticisms,  it  would  be  much 
better  for  those  who  are  making  the 
criticisms  to  do  something  of  a  constructive 
nature. 

Frederick  B.  Ostman  (20M),  180  Broad 
street,  Ridge  wood,  N.  J.,  has  been  given 
the  appointment  as  Executive  Assistant  for 
the  Northern  Section;  and  Edward  B. 
Duvall  (3EM),  3909  Cottage  Avenue,  Balti- 
more, Md.  as  Executive  Assistant  for  the 
Southern  Section. 

James  F.  Rau,  (3FM),  2085  E.  Kingston 
Street,  Philadelphia,  has  been  appointed 
Assistant  Division  manager  for  the  Eastern 
Pennsylvania  District.  Other  appointments 
of  District  Superintendents  and  City  Man- 
agers have  been  made ,  and  if  sufficient 
space  is  alloted  in  QST,  a  complete  directory 
of  appointments  in  each  State  will  be  given 
in  the  next  issue,  including  addresses  and 
the  territory  covered  by  each.  If  space  is 
not  available  it  may  be  possible  to  give  one 
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or  two  States  at  a  time  until  all  are  pub- 
lished. 

As  a  guide  to  the  future  with  regard  to 
sending  reports — if  you  do  not  know  who 
your  Dist.  Supt.  or  City  Mgr.  is — send  your 
reports  to  the  Executive  Assistant  for  the 
section  in  which  you  are  located.  If  you 
are  located  in  New  York  or  New  Jersey 
they  should  go  to  Mr.  Ostman;  if  you  are 
in  Pennsylvania,  Delaware,  Maryland  or 
the  Dist.  of  Columbia  send  them  to  Mr. 
Duvall.  The  Executive  Assistant  will  then 
advise  you  to  whom  your  future  reports 
should  be  sent. 

3QV,  3BJY,  3BG  are  DX  men  but  nil  re- 
ports. 3ADX  is  doing  mighty  fine  work  and 
frequently  on  the  job  but  no  report. 

In  District  No.  6  (Penn.,)  the  summer 
weather  is  responsible  for  the  general  lull 
in  this  district,  the  fone  craze  is  about  over 
and  the  fellows  are  looking  over  their  sets 
for  the  coming  DX  season.  8HR  has  no 
definite  plans  for  the  winter  but  expects  to 
install  C.W.  (Eventually  they  all  will  do 
that.— ADM.)  8XN  expects  to  do  a  little 
DX  on  their  2  K.W.  spark  but  the  main 
trouble  is  getting  ops  to  work  the  set.  8PQ 
is  going  to  junk  the  spk  and  take  a  chance 
at  C.W.  (Not  necessary  to  take  a  chance 
it's  sure  fire  stuff.)  The  D.S.,  8BQ  has 
fine  intentions  of  installing  300  watts  of 
C.W.  (Let's  hope  his  intentions  material- 
ize.) 8DT  is  talking  about  C.W.  (Don't 
talk  abt  it,  use  it.) 

What  we  want  at  this  time  is  some  "pep," 
less  criticism,  and  more  real  co-operation, 
and  we  will  soon  get  the  affairs  of  the 
Division  in  good  shape  for  the  active  season 
which  will  soon  be  upon  us.  If  you  want 
any  appointment  either  as  a  tratfic  officer 
or  as  an  official  relay  station  write  to  the 
Executive  Assistant  in  charge  of  your  Sec- 
tion, and  he  will  give  the  matter  his  atten- 
tion and  let  you  know  what  he  is  able  to  do. 
He  cannot  recommend  the  appointment  of 
everyone  who  applies,  but  he  will  have  your 
name  on  file  from  which  he  can  fill  future 
vacancies. 

CENTRAL  DIVISION  . 
R.  H.  G.  Mathews,,  Mgr. 


During  July  a  general  pickup  in  traffic 
has  'been  reported  thoughout  the  division, 
although  this  increase  is  not  shown  in  the 
number  of  messages  reported. 

ILLINOIS :  Mr.  Klaus  has  been  relieved 
and  Mr.  N.  Cutright  Smith,  9AIH,  of 
Hoopeston,  111.  appointed  Assistant  Division 
Manager  for  Illinois.  Mr.  Smith  is  busy  re- 
organizing his  State,  the  tentative  organi- 
zation being  as  follows : — 

Illinois  has  been  divided  into  four  dis- 
tricts, this  division  being  made  by  drawing 
a  north  and  south  line  through  Rockford 
and  East  and  West  line  connecting  Quincy 
and  Danville.  The  section  at  the  upper  left 
hand  corner  of  the  State  after  this  division 


is  made  is  No.  1.  Mr.  Burke,  9NQ  of  Gales- 
burg,  being  District  Superintendent.  The 
upper  right  hand  section  is  district  No.  2 
with  Mr.  Bergman  of  9CA,  Dwight,  111.,  as 
District  Superintendent.  The  lower  left- 
hand  section  is  numbered  district  No.3,  the 
District  Superintendent  being  Mr.  Cain, 
9MC  of  Roodhouse.  The  remaining  section, 
the  lower  right  hand  one,  is  No.  4  with  Mr. 
Nash  of  9UK  as  District  Superintendent. 

OHIO:  Interest  in  relay  work  is  on 
the  mend  and  getting  new  inspiration  since 
the  new  organization  has  become  fairly  well 
started  in  lining  up  stations.  The  District 
Superintendents  are  getting  in  touch  with 
the  various  stations  in  their  respective  dis- 
tricts. More  co-operation  is  wanted  on  the 
part  of  the  individual  stations  in  sending  in 
reports  of  the  traffic  handled.  Come  on  fel- 
lows. Let  the  rest  of  the  gang  know  what 
you  are  doing  at  your  station.  Your  District 
Superintendent  cannot  report  your  work  un- 
less you  let  him  know  what  you  have  been 
doing. 

The  following  City  Managers  have  been 
appointed:  Painesville,  John  D.  Bay,  8TT; 
Canton,  Henry  L.  Ley,  8ZV;  Dayton,  Ed- 
ward P.  Getter,  8AIM.  Relay  stations  and 
Radio  Clubs  in  these  cities  are  asked  to 
give  their  city  Managers  all  the  support  and 
co-operation  possible.  These  men  will  appre- 
ciate you  help  n  reporting  bits  of  live, 
interesting  radio  news  and  the  activities 
of  your  clubs. 

Cincinnati,  Dayton  and  Columbus  stations 
are  doing  good  work  in  spite  of  the  QRN 
and  the  wind  and  electrical  storms  that 
have  been  a  menace  to  aerials  in  several 
sections  of  the  state.  8 AIM  is  being  re- 
modeled and  repanelled,  8FT  is  out  of  com- 
mission due  to  a  burned  out  secondary,  and 
8ARS  is  closed  for  the  summer. 

A  spark  coil  station  has  been  erected  at 
the  camp  of  the  Middletown  boy  scouts 
and  is  going  in  good  shape.  The  camp 
works  the  distance  of  over  18  miles  with 
8AHY  on  daily  schedule  and  handles  from 
one  to  three  messages  daily.  This  is  the 
only  convenient  means  of  communication 
for  the  camp  and  has  therefore  proved 
valuable. 

INDIANA:  The  fellows  are  beginning 
to  take  more  active  interest  in  their  work. 
Most  of  the  traffic  is  going  thru  by  spark 
since  some  of  the  fellows  who  had  C.W. 
stations  in  operation  have  reinstalled  their 
spark  transmitters  as  being  more  reliable. 

District  No.  1.  9ME,  9AKD  and  9FS 
were  the  only  ones  on  the  job.  The  other 
stations  reported  no  traffic.  Mishawaka 
has  one  station,  C.W.  with  the  call  letters 
9DNJ. 

District  No.  2.  Only  one  report  was  re- 
ceived this  month  which  was  from  9AIU. 
9AIU  has  no  difficulty  in  working  stations 
over  125  miles  in  daylight  which  proves  a 
great  help  in  handling  traffic.  QRM  has 
been  so  bad  lately  that  there  is  no  hope  of 
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hearing  any  stations  excepting  locals.  9CP 
has  been  on  the  air  and  has  been  able  to 
work  DX  with  spark  better  than  with  C.W. 
Two  new  stations  have  popped  up  in  the 
district  that  are  in  fine  places  to  help  with 
traffic.  They  are  9DEK,  at  North  Judson, 
and  9BLC,  at  Lafayette.  Both  are  C.W. 
stations  and  are  doing  good  work. 

DAKOTA  DIVISION 
N.  H.  Jensen,  Mgr. 

Traffic  may  be  light,  but  most  encourag- 
ing reports  are  coming  from  all  over  the 
Division  about  the  preparations  being  made 
for  work  this  fall  and  winter.  . 

SOUTHERN  MINNESOTA:  9DR  is 
doing  fine  work  with  100  watts.  Has 
worked  16  states.  City  Manager  Carpenter 
of  Minneapolis  will  have  station  9DX  going 
very  soon.  9APW  had  a  serious  fire  at  his 
home  and  lost  all  of  his  apparatus.  Several 
of  the  regular  routes  are  being  kept  open 
and  traffic  is  moving  in  small  quantities. 
9YAJ  is  doing  experimental  work  in  the 
laboratory  at  St.  Olaf's  College  this  sum- 
mer. He  has  been  engaged  as  an  In- 
structor in  Physics  for  the  coming  year  in 
that  school.  A  2000  volt  1600  watt  motor- 
generator  has  been  ordered  for  9YAJ. 
9BKP  is  on  the  air  regularly  with  both 
C.W.  and  spark.  Fellows,  if  you  want  to 
see  a  real  station,  and  an  up-to-date  an- 
tenna system,  go  over  to  New  Ulm  and  give 
9BBF  the  once-over. 

NORTHERN  MINNESOTA:  9BAV  re- 
ports that  he  will  clear  with  9AUA  every 
night  at  9:30  whenever  atmospheric  con- 
ditions permit.  9AOR  will  be  on  every 
Monday,  Wednesday  and  Friday  nights 
from  10  p.m.  to  midnight.  9CDV  should 
prove  a  good  station  for  east  and  west 
traffic.  He  is  now  frequently  in  communi- 
cation with  Twin  City  stations  and  also 
with  9YF  and  9AUU. 

NORTH  DAKOTA:  9BZF  of  James- 
town is  installing  a  20  watt  C.W.  trans- 
mitting outfit.  9AUU  and  9BFQ  are  doing 
very  good  work  locally.  With  many  new 
C.W.  stations  going  in  this  summer,  the 
prospects  are  excellent  for  handling  a  great 
amount  of  traffic  thru  North  Dakota  as  soon 
as  QRN  drops  off  somewhat. 

SOUTH  DAKOTA:  9YAK  and  9AYW 
in  the  southern  part  of  the  State  are  on 
occasionally.  9BRI  is  doing  good  work, 
as  also  are  9ASF  at  Aberdeen  and  9AVZ 
at  Pierre.  9BOF  at  Salem  is  making  im- 
provements in  his  station. 

DELTA  DIVISION 
John  M.  Clayton,  Mgr. 

The  Delta  Division  is  being  reorganized 
entirely.  Mr.  Hubert  E.  deBen,  5ZAU,  of 
New  Orleans  has  been  appointed  Executive 
Assistant  and  will  be  in  charge  of  reports 
and  will  be  chief  adviser  to  the  Division 
Manager.    Mr.  Halph  Pemberton,  5WF,  of 


Scott,  Arkansas  has  been  appointed  Assist- 
ant Division  Manager  for  the  state  of 
Arkansas;  Mr.  W.  C.  Hutcheson,  6DA,  of 
Wind  Rock.  Tenn.  has  been  appointed 
Assistant  Division  Manager  for  Tennessee; 
Joe  A.  Pullen  of  the  famous  5ZAB  at 
Houma,  La.  has  been  appointed  Assistant 
Division  Manager  for  Louisiana.  To  date 
no  appointments  as  District  Superintendent 
have  been  made  in  any  of  the  Districts  in 
the  Division.*  However,  we  will  have  com- 
pleted our  Division  organization  by  next 
month.  All  members  who  are  engaged  in 
active  relay  work  should  get  in  touch  im- 
mediately with  their  Assistant  Division 
Manager  and  secure  an  appointment  as  an 
Official  Relay  Station.  No  City  Managers 
have  been  appointed  under  the  new  organ- 
ization. 

Relay  work  increased  considerably  dur- 
ing the  past  month.  This  is  a  rather  un- 
usual occurence  for  this  part  of  the  year. 
The  recent  slump  in  the  broadcasting  out- 
fits, has  no  doubt,  a  lot  to  do  with  this 
state  of  affairs. 

ARKANSAS:  BJD,  Kinsolving,  has  re- 
signed as  District  Superintendent  for  the 
State.  Not  much  traffic  moving  thru  the 
state  now.  However  SJF,  SCB.SX  AC,  SAB  Y, 
6ZAZ  (ex  601) ,  6WF  and  5RO  are  on  the  air 
occasionally.  SCR  at  Little  Rock  will  be 
on  shortly  with  the  spark  set  and  a  small 
C.W.  set.  5ZAZ  at  Fayetteville  is  rebuild- 
ing the  station  and  will  have  his  record 
buster  20  watt  C.W.  back  in  operation. 
5DQ  going  OK  now  and  then. 

LOUISIANA:  Relay  activities  are  in- 
creasing. SZAB  is  being  remodelled  on 
elaborate  scale  which  will  result  in  it  being 
a  much  better  and  bigger  station  with 
remote  control  for  spark  and  20  watt  C.W. 
SABA  has  recently  opened  up  with  10 
watts  C.W.  and  is  tearing  things  asunder 
out  his  way.  5ZAP  and  5UK  have  been 
demonstrating  their  prowess  and  will 
doubtless  prove  to  be  invaluable  stations 
next  fall. 

MISSISSIPPI :  5YE  has  been  operating 
on  irregular  schedule  due  to  heavy  QRN 
which  has  invaded  his  part  of  the  globe. 
5ZAU,  no  other  than  ex-BZP  of  Nola,  now 
at  Bay  St.  Louis,  Miss,  will  be  ready  for 
operation  in  a  very  short  time. 

TENNESSEE:  Relay  activities  rather 
light  in  this  state.  A  report  was  received 
from  only  one  City  Manager.  Activity  in 
Knoxville  is  still  very  slow.  The  fellows 
would  rather  listen  to  broadcasting  and  go 
swimming  than  relay  messages.  Station 
5RE  is  now  operating  with  one  5  watt  tube 
and  seems  to  be  kicking  up  some  racket  but 
has  relayed  only  a  few  messages.  5WO 
has  his  IS  watt  set  ready  for  action  but  is 
doing  very  little  work.  (Probably  waiting 
for  broadcasting  to  let  up)  5WS,  the  City 
Manager  of  Knoxville,  is  very  quiet  but 
will  be  going  full  force  this  fall.  5DO, 
Memphis,  reports  his  station  in  operation 
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and  handled  quite  a  few  messages  during 
the  month.  (Excellent  spirit  DO,  keep  it 
up.)  Mr.  Hutcheson,  A.D.M.,  6DA  of  Wind 
Rock  has  been  away  during  the  month  and 
consequently  was  unable  to  operate  the  set. 
He  handled  11  msgs.  during  the  short  time 
he  was  on,  however.  (Good  work  Hutch — 
may  your  tribe  increase.) 


EAST  GULF  DIVISION 
B.  W.  Benning,  Mgr. 

FLORIDA:  Jacksonville:  District  Supt. 
M.  D.  Clark  reports  that  in  spite  of  sum- 
mer weather  the  gang  is  keeping  up  its  in- 
terest and  new  stations  are  being  put  into 
shape  for  real  work  this  fall.  4HZ  with 
10  watts  of  C.W.  has  made  his  debut  into 
the  DX  game  and  is  now  going  strong. 
4EZ  has  replaced  his  half  KW  spark  with 
a  full  KW  and  has  increased  his  range 
accordingly.  4EZ  to  4FD  continues  to  be 
the  ONE  reliable  short  jump  relay  that 
works  thru  all  weather;  and  practically  all 
of  Florida  messages  are  handled  over  this 
route  at  present. 

Louis  Bookwalter  reports  there  are  two 
real  stations  in  West  Palm  Beach,  4DZ, 
spark  and  4DL,  C.W.  4DL  is  reaching 
out  practically  every  night  and  reports 
working  a  few  stations  in  the  second,  third, 
fourth  and  fifth  districts.  This,  along  with 
the  DX  done  by  4DZ  on  spark,  is  a  real 
accomplishment  for  stations  located  as  far 
south  in  Florida  as  they  are. 

GEORGIA:  4FD  and  4GN  have  been 
tearing  off  traffic  by  the  armful.  4GL  has 
been  on  a  few  nights  but  outside  of  this 
we  have  no  dope  from  Atlanta.  Atlanta 
fellows  failed  to  report  on  time  and  it  is 
only  by  hard  work  on  our  part  that  we  are 
able  to  report  the  following.  4BI,  4GM, 
4HS  and  4KF  are  the  only  stations  in 
Atlanta  that  are  doing  any  work  at  present 
in  the  relay  line.  4B I  spark  and  4KF  C.W. 
are  doing  the  best  work.  These  two  sta- 
tions are  doing  relay  work  with  the  same 
ease  that  is  expected  in  winter  weather. 
4HS  and  4GM  sparks  are  also  doing  nice 
work. 

ALABAMA:  !  !•!  Mac  has  come  across 
with  a  letter  giving  us  some  dope  on  Ala- 
bama. 5XA  has  been  closed  down  all  sum- 
mer undergoing  repairs,  removal,  remodel- 
ing and  much  new  equipment  added.  5XA 
will  undoubtedly  be  one  of  the  best  equipped 
amateur  stations  in  the  south  next  year 
and  we  will  be  able  to  handle  all  sorts  of 
traffic  (HOT  DOG!— B.W.B.) 

Just  one  parting  word  or  two,  fellows. 
You  probably  noticed  the  blank  space  that 
was  the  report  of  the  East  Gulf  for  last 
month.  We  won't  try  to  make  any  alibi 
about  it  but  will  just  say  this:  IF  YOU 
EXPECT  REPRESENTATION  IN  QST 
YOU  WILL  HAVE  TO  GET  YOUR  RE- 
PORTS IN  ATLANTA  BY  THE  28th  OF 
THE  MONTH. 


ALASKAN  DIVISION 
Roy  Anderson,  Mgr. 

The  writer  made  a  journey  to  Hyder 
this  month  and  found  another  radio  en- 
thusiast in  the  form  of  E.  L.  Dale,  of  the 
radio  service  at  that  place.  7IT  is  experi- 
menting with  burnt  out  bulbs  and  worn  out 
storage  batteries.  His  persistency  will  one 
day  yield  him  a  lifelong  membership  in  the 
Morningside  Sanitorium.  Several  new 
members  decorate  the  A.R.R.L.  Alaskan 
membership  list,  but  these  new  fellows  are 
unusually  quiet,  considering  that  they  are 
supposed  to  be  wireless  amateurs. 


MIDWEST  DIVISION 
L.  A.  Benton,  Mgr. 


IOWA:  July  was  marked  by  a  number 
of  severe  lightning  storms  which  made  it 
quite  impossible  to  handle  a  great  amount 
of  traffic.  9BSG  did  good  work  in  pushing 
messages  thru  Des  Moines  and  9FK  man- 
aged to  hold  Clinton  open,  using  both  spa  r 
and  C.W.  9BGH  with  5  watts  and  9Bf7L 
with  10  watts  keep  pumping  thru  the  Q  ... 
9DRA  on  spark  and  9AMU  on  C.W.  are 
heard  again.  9AEQ  is  cutting  thru  fine  on 
both  spark  and  C.W.  and  offers  a  route  to 
Omaha.  A  good  station  is  needed  at  Sioux 
City  to  connect  with  9BGH. 

NEBRASKA:  9HG,  9DPB,  and  9HT 
have  been  sticking  it  out.  9DQE  pounds 
thru  on  his  C.W.  of  low  power.  The  broad- 
casting is  dying  away  and  amateur  opera- 
tion is  being  resumed.  9WI  continues  to 
move  traffic.  Lou  Chancky  has  been  ap- 
pointed Route  Manager,  and  R.  J.  Rockwell 
has  been  appointed  District  Superintendent. 


NEW  ENGLAND  DIVISION 
P.  F.  Robinson,  Mgr. 

Traffic  has  shown  a  decrease  for  the  past 
month  but  a  large  number  of  stations  stick 
on  the  job  in  spite  of  QRN  and  hot  weather. 
1BGF  has  been  reported  in  every  district 
which  is  something  unusual  for  a  station 
on  the  Atlantic  coast. 

1ANQ  is  back  on  the  air  again  after  a 
long  lay-off.  IBM  has  taken  up  C.W.  1QP 
has  tried  out  23  new  designs  of  antenna  in 
the  hope  of  finding  a  better  radiator  for 
C.W.  ISC  continues  his  good  work  on  both 
spark  and  C.W.  1ASF  spends  his  time  try- 
ing to  make  the  super-regenerator  work. 
(Let  us  know  how  you  come  out,  OM. — 
T.M.)  McShane  at  1BRQ  keeps  the  gang 
up  in  Maine  on  the  job.  From  1BDV  to 
IV  T  stations  pound  away  nightly.  QRN 
does  not  seem  to  bother  them  at  all.  "LW" 
of  1DY  has  everything  running  smoothly, 
but  "LN"  is  seldom  heard.  'Smarter  OM, 
is  there  a  lady  in  the  case?  1CK  is  ex- 
perimenting with  a  5  watt  tube  set,  and 
keeps  the  old  spark  on  the  job  for  traffic 
work. 
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NORTHWESTERN  DIVISION 
H.  F.  Mason,  Mgr. 


Re-organization  of  this  division  is  nearly 
completed.  During  the  sumer  lull  in  relay 
work,  the  division  officers  are  lining  things 
up  in  a  manner  that  will  bring  big  results 
when  winter  comes.  If  you  haven't  received 
your  official  relay  appointment  yet,  or 
haven't  been  reporting  messages  handled, 
please  get  in  touch  with  the  Asst.  Mgr.  in 
charge  of  your  State  without  delay.  They 
are  • 

Montana:  H.  E.  Cutting,  Box  517,  Boze- 
man,  Montana. 

Idaho:   B.  B.  Bliss,  Jr.,  417  Bannock 
Street,  Boise,  Idaho. 

Oregon:  Royal  Mumford,  Rt.  #1,  Box 
15-A,  Vancouver,  Washington. 

Washington:   K.  W.  Weingarten,  3219 
North  24th  Street,  Tacoma,  Wash. 

These  men  are  out  to  improve  relay  work, 
by  lining  up  relay  activities  in  their  re- 
spective States.  Do  your  part  to  improve 
relay  work,  by  reporting  activities  and 
traffic  handled  to  them. 

At  present,  heavy  static  prevents  the 
handling  of  much  traffic  in  the  eastern  and 
central  parts  of  the  division,  but  along  the 
coast,  its  effect  is  not  near  so  pronounced 
upon  relay  work.  There  are  many  low 
powered  C.W.  stations  on  the  air  through- 
out the  division,  and  if  you  spark  fellows 
will  only  tune  for  them,  and  give  them 
your  traffic  when  the  QSS  is  bad,  you'll 
find  that  they  will  put  it  through  for  you. 
(Righto!— T.M.) 

MONTANA:  Practically  no  traffc  is 
being  handled  on  account  of  QRN,  and 
many  stations  are  off  the  job  for  this 
reason.  Accordingly,  the  A.D.M.  is  too 
busy  going  after  new  Dist.  Supts.  to  try 
to  make  up  a  report  for  this  month.  7ZU 
at  Billings  is  doing  his  darndest  to  keep 
the  Northern  Route  east  open  all  summer, 
but  there  just  isn't  anyone  on  with  whom 
he  can  handle  traffic  consistently  in  either 
direction.   He  is  using  both  spark  and  C.W. 

IDAHO :  There  are  quite  a  few  stations 
on  the  air,  but  impossible  to  do  anything 
outside  of  local  work,  owing  to  the  intense 
QRN.  7AEM,  and  70K  are  two  new  sta- 
tions in  Boise,  who  are  alternating  with 
7YA  and  70T.  7WG  and  7JF  in  the 
northern  part  of  the  state  are  also  locked 
up  by  QRN,  but  are  heard  at  times.  Mr. 
Bliss,  A.D.M.,  is  to  be  congratulated  on 
the  progress  he  is  making  towards  getting 
his  state  in  readiness  for  the  coming  relay 
season. 

OREGON:  With  static,  broadcasting, 
and  vacations,  there  is  mostly  NIL  for  a 
reports  from  this  State  this  month.  How- 
ever, 7NA,  7TO,  and  7VF  of  Portland  de- 
serve mention  for  their  consistent  work  in 
the  face  of  adverse  conditions.  7IW,  D.S. 
at  Eugene,  is  the  only  station  handling 


traffic  in  his  city.    The  rest  are  all  re- 
building and  putting  in  C.W. 
WASHINGTON:    Eastern  District.  L. 

C.  Maybee,  D.S.  at  Pasco,  reports  traffic 
moving  west  with  good  regularity,  but 
eastern  traffic  is  moved  with  much  difficulty. 
7GE  was  QSO  with  7AAB  at  Billings, 
Mont.,  when  F.  S.  from  9ZN  was  operating 
there,  during  his  vacation  trip,  but  owing 
to  7AAB's  QRS  with  the  code,  it  is  im- 
possible to  get  anything  through  now.  7TH 
in  Walla  Walla  has  a  ten  watt  C.W.  set, 
and  is  anxious  to  help  out  by  QSRine  east- 
bound  traffic.  At  Spokane,  7QW,  7NL,  and 
70F  are  worked  OK  from  Seattle,  but  bad 
QSS  is  experienced  in  working  them  from 
Pasco.  Also,  these  Spokane  stations  have 
great  difficulty  in  passing  traffic  to  stations 
further  east.  _  „ 

Grays  Harbor  District:  Walt  Hemrich, 

D.  S.  reports  everything  OK  in  his  district. 
Traffic  for  the  south  or  east  may  be  routed 
thru  Grays  Harbor  stations  with  the  assur- 
ance that  it  will  be  promptly  forwarded. 
C.W.  is  playing  an  important  part  here. 
One  is  on  every  night,  and  they  can't  get 
enough  traffic  to  satisfy  them.  7KJ,  7NWf 
and  7SC  are  handling  the  bulk  of  the  traffic. 

Tacoma  District  :  Wm.  Motz,  7QE  has  re- 
cently been  appointed  D.S.,  and  states  that 
7BG,  7QE  and  7AW  are  handling  some 
relay  traffic,  but  that  much  unnecessary 
local  work  during  relay  hours  interferes  to 
quite  an  extent.  A  number  of  new  stations 
have  been  installed. 

Seattle  District:  Mr.  Kinsey,  7PO,  having 
gone  to  sea  again,  a  report  from  this  city 
is  totally  lacking  this  month. 

ONTARIO  DIVISION 
A.  H.  K.  Russel,  Mgr. 


Owing  to  the  D.M.  taking  a  holiday  a 
little  early  in  the  month,  this  report  only 
can  take  in  the  information  of  the  Toronto 
district.  , 

Toronto  continues  to  be  converted  into  a 
C.W.  hive  and  there  is  a  new  one  to  be 
heard  nearly  every  night  now,  though  most 
of  them  haven't  got  busy  on  the  DX  work 
yet.  The  latest  converts  to  C.W.  are  3GE 
and  3FO.  The  spark  will  be  kept  in  the 
case  of  3GE  as  a  standby.  3CZ  has  been 
practically  out  of  business  in  the  relay 
line,  due  to  his  taking  over  the  post  of 
engineer  of  the  broadcasting  plant  at 
CFCA.  3JI  and  3JK  to  which  is  now  added 
3FC,  all  keep  Toronto  on  the  map.  9AL 
also  has  been  on  the  air  a  little  more  than 
usual,  due  to  his  wife  having  gone  to  the 
country  on  a  vacation. 

PACIFIC  DIVISION 
J.  V.  Wuc,  Mgr. 


Due  to  the  vacation  season  very  few  re- 
ports have  been  received;  districts  that  re- 
ported are  as  follows: 

Dist.  B— Our  ola"  friend,  6FK,  of  San 
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Diego,  has  been  forced  to  resign  as  District 
Superintendent  as  his  time  is  taken  up  with 
other  things.  Mr.  L.  Picker,  6AJH,  San 
Ysidro,  succeeds  him.  With  the  summer 
QRM  and  the  ARC  QRM  to  battle  very 
little  DX  work  has  been  done,  and  few 
messages  handled.  The  following  stations 
,handled*ti*ffic  for  the  district,  C.W.  6EC, 
6TW,  6ZB;  Spark— 6AHF,  6ZB,  6AJH  and 
6AVR.  6GT  and  6IV  a  little  further  north, 
deserve  special  mention  for  their  aid  in 
getting  traffic  through. 

Dist.  G — 6EX,  6VK,  6HP,  6ZI,  6AQU 
and  6ZAF  are  handling  the  larger  amount 
of  traffic  to  and  from  Oakland.  6ZI  and 
6ZAF  are  still  working  6ZAC,  showing 
the  merits  of  C.W.  during  the  static  season. 
Stations  north  and  south  are  easily  worked 
direct  regardless  of  static. 

Dist.  H — 6GR  spark  carries  away  the 
honors  of  both  the  division  and  the 
district  with  212  messages  to  his  credit. 
Almost  a  continuous  watch  is  kept  at  this 
station  as  two  operators  are  on  the  job. 
6GF  and  6FH  are  breaking  through  in  nice 
style  on  C.W.  The  one  peculiar  thing  is 
the  fact  that  few  sevens  have  been  heard 
here  since  the  middle  of  May.  Getting 
traffic  north  has  been  hard  work  as  well  as 
very  slow. 

Dist.  J — All  stations  in  this  district  have 
closed  for  the  remainder  of  the  summer. 
6AJR  will  be  on  again  with  a  50  watt 
C.W.  plant. 

ROANOKE  DIVISION 
W.  T.  Gravely,  Mgr. 

Last  month  we  promised  Schnell  1000 
msgs.  this  time.  And  we  went  ourselves 
one  better  with  1178.  A  little  team  work 
and  a  traffic  report  from  nearly  everyone  did 
the  trick.  Fellows,  your  Division  Manager 
is  proud  of  you  and  congratulates  every 
man.    Here  is  how  it  was  done. 

NORTH  CAROLINA  put  it  over  with  a 
rush  this  month.  The  splendid  spirit 
evidenced  throughout  the  State  makes  us 
feel  good  all  over.  Several  of  the  fellows 
were  so  doggone  anxious  to  get  the  maxi- 
mum number  of  msgs.  that  they  wired  in 
the  dope  at  the  last  minute.  That's  the 
real  spirit. 

First  District:  4GX  and  4DC  are  doing 
all  the  work  in  this  section  since  all  the 
Winston-Salem  bunch  is  quiet  now  due  to 
rebuilding  and  moving  stations.  This 
district,  formerly  the  most  active  in  the 
state,  will  push  forward  with  4EN  and  4CX 
back  in  the  game.  4GX  and  4DC,  both  in 
Greensboro,  have  been  reported  in  Lewis- 
burg,  W.  Va.,  in  daylight  by  8AMD  which 
is  very  fine  work  indeed.  The  majority  of 
the  msgs.  handled  by  these  two  stations 
have  been  in  daylight. 

Second  District:  4MW,  4GH,  4DS,  4IE, 
4KC,  and  4LP  are  all  going  strong  in  this 
district  as  the  traffic  report  shows.  4MW 


is  the  Boiled  Owl  of  the  lot.  4KC  has  been 
away  most  of  the  month  but  comes  forward 
at  the  last  moment  with  a  traffic  report. 
4GH,  who  rambles  all  over  N.  C.  and  keeps 
well  in  touch  with  everyone,  reports  un- 
precedented activity  and  enthusiasm  all 
over  his  district,  and  the  state..  4IE  is  a 
big  aid  on  spark  during  the  summer.  4DS 
and  4 LP  are  both  reaching  out  and  hand- 
ling traffic  regularly. 

Third  District:  4ID  is  doing  all  the 
relay  work  done  in  his  district.  Don't  let 
one  man  do  it  all,  fellows.  You  Charlotte 
fellows  forget  that  broadcast  stuff  and 
come  back  into  the  fold,  we  need  your  help. 

Fourth  District :  4MF  is  reaching  out  on 
spark. 

4EA  has  given  up  spark  for  C.W.  (Had 
to  in  order  to  prevent  Civil  War  in  New 
Bern,  HI!)  A  20  watt  C.W.  will  soon  blos- 
som forth. 

4BX  is  with  us  strong  now  on  C.W.  He 
is  clearing  all  points  north  and  south,  main- 
taining schedules  both  ways,  boasts  two 
operators  and  is  a  real  relay  station. 

WEST  VIRGINIA  seems  to  be  the  only 
state  in  the  division  that  has  not  fully  re- 
covered from  the  usual  summer  sickness. 

8AMD  heard  all  of  the  following  and 
worked  a  good  many  of  them  in  daylight: 
3BZ,  4DC,  4GX,  3AEV,  8CAY,  8SP,  8CHO, 
8AVW,  8BDB  and  3BLF.  He  seems  to 
have  done  the  best  daylight  work  of  any- 
one in  the  division,  having  worked  both 
3BZ  and  3AEV  at  Danville,  an  unheard  of 
thing  before. 

In  the  Fifth  District,  8BDB  is  by  far 
the  most  active  station  and  is  clearing  stuff 
in  great  shape  as  the  traffic  report  shows. 
8SP  has  improved  the  100-watt  C.W.  set 
and  is  going  strong.  8AFD  is  now  QSA 
everywhere  with  straight  and  I.C.W.  8WD 
is  rebuilding  and  has  one  80  foot  stick  up 
in  the  air.  He  and  8BAZ  are  the  two  spark 
men  in  the  state.  8CHO,  on  10  watts  of 
C.W.,  is  doing  far  better  work  than  he  ever 
did  on  spark.  8CAY  is  heard  sometimes 
and  on  the  4th  of  July  logged  stations  as 
far  west  as  Canton,  O.  in  daylight.  He 
was  also  heard  in  Danville,  Va.  in  daylight. 

VIRGINIA:  The  outstanding  features 
of  the  month's  work  in  the  Old  Dominion 
are  the  extraordinarily  large  number  of 
msgs.  handled  and  the  opening  up  of  re- 
liable daylight  work  between  Norfolk  and 
Richmond.  The  daylight  transcons  are 
chiefly  responsible  for  bringing  about  the 
latter  condition.  Some  of  the  stations 
working  surprised  themselves. 

First  District:  Portsmouth  and  Norfolk 
are  staging  a  grand  comeback.  On  July 
14th  extensive  tests  were  held  at  NAM  to 
eliminate  interference  on  short  waves  and 
some  very  interesting  results  obtained. 
Local  A.R.R.L.  men  assisted  in  making 
audibility  readings.  A  filter  system  now 
used  promises  to  almost  eliminate  the  mush. 
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July  4th  seems  to  have  been  a  red  letter 
day  for  the  gang  and  communication  was 
had  with  Richmond  in  daylight;  something 
new  in  this  section.  3BNE,  SACK,  3MK, 
8BVC,  3ACZ,  and  3ZZ  were  able  to  work 
and  handle  traffic  with  the  Capitol  and  a 
Sunday  schedule  has  been  arranged  with 
3BLF,  3TJ  and  3BIJ  at  Richmond.  3ATZ, 
8BVB,  and  3ADJ  will  be  ready  for  work 
when  overhauling  is  completed. 

Newport  News  stations  are  coming  along 
fine  with  the  following  being  lined  up 
3AAG,  3AAH,  3IE,  3AFJ,  and  3AFG. 
3MK  has  his  100  watt  C.W.  set  going  now 
and  is  batting  off  at  a  rapid  clip.  3ZZ  will 
soon  be  there  with  500  watts  but  in  the 
meantime  the  little  10  watt  outfit  is  doing 
valiant  work. 

Second  District:  3TJ  participated  in  the 
4th  of  July  work  and  is  reaching  out  in 
good  shape.  The  A.R.R.L.  is  represented  in 
Petersburg  by  two  live  bugs,  3BNM  with 
10  watts  and  3AUU  with  50  watts.  The 
signals  of  both  stations  are  fine  and  the 
traffic  report  testifies  as  to  their  energy. 
Good  work ! 

Third  District:  Conditions  around  Rich- 
mond are  improving  greatly  with  a  num- 
ber of  converted  B  Ls  turning  to  the  relay 
game.  The  following  stations  are  counted 
on  to  do  good  work.  3BVL,  3AJG,  3HI, 
3BQX,  3BUL,  and  3BNN.  3BIJ,  Rich- 
mond, has  lost  one  of  his  50s  and  is  now 
hopping  about  on  one  leg  but  getting  there 
just  the  same.  Richmond  stations  are  work- 
ing on  regular  schedules  north  and  south 
which  accounts  for  the  large  amount  of 
traffic  handled  there. 

Fourth  District:  3BLF,  Richmond,  is 
holding  down  this  district  alone.  Rectifier 
trouble  has  hindered  but  despite  that  msgs. 
have  been  handled,  mostly  on  regular 
schedules. 

Fifth  District:  This  likewise  is  a  one 
station  district  with  3IW  the  station  with  a 
traffic  report  that  is  mighty  good.  3IW  has 
hooked  with  Richmond  in  daylight  which, 
considering  the  QRM  from  high  power  sta- 
tions and  hams  around  Washington,  is  very 
good.  His  sigs  are  strong  everywhere  and 
he  is  one  of  the  most  consistent  traffic  men 
in  the  division. 

Eighth  District:  3BZ  and  3AEV  both 
manage  to  squeeze  in  a  few  msgs.  between 
business  and  A.R.R.L.  organization  work. 
Daylight  work  with  Richmond  and  Greens- 
boro accounts  for  a  good  bit  of  their  traffic. 

Ninth  District:  Stations  are  scarce  in 
this  district  at  present,  3CA,  3RF,  and 
3BIY  are  out  for  overhauling.  3BIY  is 
undergoing  a  real  overhauling  since  he  has 
just  added  an  O.W.  to  the  oufit.  3HL  has 
junked  the  spark  and  is  now  working  C.W. 

Tenth  District:  3AOV  has  had  very 
little  time  for  radio  but  looks  forward  to 
the  day  when  he  will  be  back  with  both 
feet  and  C.W. 

NOW  fellows  here  is  something  worth 


digging  for.  To  the  station  having  the 
largest  percentage  of  increase  in  traffic 
handled  between  August  20  and  December 
20  over  the  traffic  handled  April  20  to  Aug. 
20  we  are  going  to  award  a  combination 
0-15  and  0-150  volt  voltmeter.  A  precision 
instrument  to  keep  the  batteries  in  good 
shape  and  general  testing  purposes.  If  you 
handled  no  msgs.  during  April  20  to  Aug. 
20  period  or  if  during  any  month  in  that 
period  no  msgs.  were  handled  a  handicap 
will  be  set  equal  to  the  average  number 
of  msgs.  handled  by  similar  stations  of  the 
same  power  in  your  immediate  vicinity. 
The  instrument  is  donated  by  a  concern  in- 
terested in  Citizen  Radio.  A  fair  chance 
for  all.  Who  gets  the  Xmas  present? 
Lets  go! 

ROCKY  MOUNTAIN  DIVISION 
N.  R.  Hood,  Mgr. 

The  reorganization  of  the  Rocky  Moun- 
tain Division  now  shows  the  following  line- 
up :  N.  R.  Hood,  1022  So.  Ash  St.,  Casper, 
Wyo.,  Division  Manager;  R.  C.  Schryver, 
2111  So.  Franklin  St.,  Denver,  Colo., 
A.D.M.  for  Colorado;  Philip  Laskowitz 
District  Supt.  in  and  around  Denver;  Glen 
Garner,  583  36th  St.,  Ogden,  Utah,  A.D.M. 
for  Utah;  Ralph  Baker  Supt.  Dist.  No.  1 
in  Southern  Utah;  Evan  Seegmiller,  Supt. 
Dist.  No.  2  in  northern  Utah;  and  F.  N. 
Mitchell,  Box  575,  Greybull,  Wyo.,  A.D.M. 
for  Wyoming.  No  Dist.  Supts.  assigned  aa 
yet  for  Wyoming. 

The  division  is  now  on  a  business  basis 
and  results  are  now  showing  up  altho  the 
summer  season  has  been  a  hard  time  to 
reorganize  and  to  keep  interest  up  at  the 
same  time.  Routes  north  and  south  thru 
the  division  run  as  follows:  Denver. 
Cheyenne,  Douglas,  Casper,  Greybull,  and 
thence  to  Montana  points.  The  Utah  north 
and  south  routes  are  thru  Richfield,  Salt 
Lake,  Ogden,  and  thence  into  Montana. 
Routes  east  and  west  run  thru  Colorado 
into  Utah  and  from  Nebraska  thru  Wyom- 
ing into  Montana  and  other  points  in  the 
Northwest  Division.  ' 

COLORADO  —  9BJI,  9DTH,  9DUC, 
9AYU  and  9BXA  have  all  been  on  their 
vacations  which  accounts  for  small  amount 
of  traffic  from  Colorado  this  month.  9AMB 
is  still  carrying  on  relay  work  in  his 
customary  manner.  He  has  installed  a  5 
watt  set  for  the  first  thousand  miles  and 
saving  the  50  watter  for  DX  work.  Won- 
der what  he  calls  DX  work.  A  good  many 
fellows  are  rebuilding  for  next  winter. 
9DVA  who  had  the  wonder  10  watt  set  last 
winter  is  building  two  125  foot  masts  and 
a  shack  on  the  edge  of  Denver  and  as  he 
puts  it  there  will  be  just  one  relay  from 
New  York  to  Honolulu  and  that  will  be 
9DVA's  200  watt  set.  9AJA  who  has  been 
in  Chicago  last  winter  is  with  the  Colorado 
amateurs  again  located  in  Denver.  9DHI 
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is  rebuilding,  installing  10  watts  C.W.  for 
his  %  KW  spark  and  a  Reinartz  tuner. 
Colorado  will  be  a  C.W.  state  100%  judg- 
ing from  the  progress  made  in  the  installa- 
tion' of  C.W.  sets  in  that  state  the  last  few 
months. 

WYOMING — 7LU  is  being  heard  from 
the  west  coast  as  far  east  as  the  Ohio 
river.  A  daylite  route  was  open  thru  the 
State  from  7ZV  spk.  at  Douglas  to  7ZO 
C.W.  at  Casper  to  7LU  C.W.  at  GreybuU 
and  during  the  tests  7LU  and  7ZO  were  in 
touch  with  all  tubes  out  of  their  sockets 
but  one  lone  5  watter  and  worked  170 
miles  daylite  over  mountains  and  bad 
lands.  QRN  is  fierce  in  this  State  especial- 
ly around  Casper  and  Douglas,  there  being 
lightning  storms  about  fifty  evenings  out 
of  each  week  which  fill  the  Wyoming  ether 
with  QRN. 

VANCOUVER  DIVISION 
W.  D.  Wood,  Mgr. 

The  month  of  July  in  the  Vancouver 
Division  has  been  rather  slow  in  the  relay 
field,  but  other  amateur  activities  are  going 
ahead  nicely. 

No  traffic  has  been  handled  with  any 
Canadians  outside  of  the  local  work.  The 
only  eastern  Canadians  to  get  across  the 
Rockies  this  month  are  4BV  and  4CB,  both 
on  C.W.  To  the  north,  Prince  Rupert  has 
been  unable  to  reach  Vancouver  so  far, 
but  things  are  going  ahead  up  there  and 
6CX  and  5 AX  will  be  on  C.W.  this  fall. 
5CT  and  5DX  have  got  across  to  the  nearby 
"7s."  To  the  south  7BK,  7GE,  7VZ  and 
numerous  other  sparks  are  still  easy  to 
work,  but  not  as  reliable  as  in  the  good 
season.  QRN  makes  a  worse  mess  of 
things  in  the  summer  than  QRM  does  in 
the  winter.  6KA  comes  in  at  Vancouver 
like  a  local  station  and  is  heard  here  al- 
most any  night.  9BD  can  work  7QW  in 
Spokane  any  night  "rain  or  shine."  7QW 
is  on  C.W. 

WEST  GULF  DIVISION 
F.  M.  Corlott,  Mgr. 

NORTH  TEXAS  SECTION:  Every  sta- 
tion in  and  around  Waco  seems  to  be  under- 
going repairs  which  has  cut  down  the 
traffic  handled  considerably.  5ZAF  has 
moved  his  station  to  the  Sanger  Bros. 
Department  Store.  Relay  work  can  be 
done  almost  any  time  during  the  24  hours. 
6IQ  has  rebuilt  both  his  receiving  and 
transmitting  sets.  5MK  at  Ennis,  Texas,  is 
moving  to  Dallas. 

OKLAHOMA:  You  fellows  who  think 
you  know  just  where  to  tune  in  order  to 
get  Oklahoma  stations  just  as  well  scratch 
new  marks  on  your  tuner.  U.  S.  Radio 
Inspector  Deiler  has  been  in  our  section 
and  with  the  aid  of  his  "leather  box"  has 
caused  several  stations  to  make  radical 
shifts  in  regard  to  wave  length  and  decre- 


ment; operators  of  C.W.  stations  are  also 
getting  some  real  dope  as  to  what  their 
wave  length  actually  is  and  will  no  longer 
have  any  excuse  for  using  anything  from 
200  on  up. 

To  LeRoy  Moffett,  Sr.,  dad  of  6HE,  we 
hand  the  cake  for  being:  an  expert  mast 
builder.  Moffett  has  just  succeeded  in 
completing  a  122  foot  mast  which  stands 
solidly,  without  the  use  of  a  single  guy 
wire.  Some  pole  we  say!  6ZG  has  a  new 
C.W.  set.  6BM  is  busy  rebuilding  during 
the  summer.  5ZM  is  pounding  through  in 
fine  shape  on  spark  but  atmospheric  con- 
ditions will  not  allow  much  traffic  via  this 
method.  5PU,  5LB  and  others  are  on  the 
job  part  of  the  time.  5ADQ  is  a  new  spark 
that  has  started  up  in  Oklahoma  City.  As 
is  always  the  case,  about  every  station  in 
the  state  during  these  summer  months  is 
being  "re-built"  (which  usually  takes  all 
summer!).  Rebuilding  is  something  that 
we  must  do  sooner  or  later  and  of  course 
summer  is  picked  as  the  best  time  for  it, 
but  what  we  can't  see  is  why  everyone, 
seemingly,  dismantles  their  set  at  the  same 
time.  This  entirely  eliminates  short  jump 
routes  just  at  the  time  when  they  are 
actually  needed  and  the  inevitable  result 
is  indicated  by  reports  similar  to  ours  of 
this  month;  few  or  no  messages  handled. 
Whaddusa  Ohlahoma  "ops,"  can't  we  im- 
prove this  situation  and  handle  a  little 
more  traffic? 

SOUTHERN  TEXAS  SECTION:  It  is 
most  encouraging  to  see  all  districts  come 
in  with  their  reports  voluntarily,  and  on 
time.  East  Texas  is  just  scintillating  with 
enthusiasm  over  prospects  and  early 
attempts  at  short  relay  work.  5KN  has 
pepped  up  the  gang  and  has  developed 
50C,  5PZ,  and  5XAD — two  sparks  and  two 
C.W.  Our  fondest  hopes  of  a  traffic  outlet 
to  Nola  are  taking  shape  thru  their  efforts. 
Galveston  shows  signs  of  fight  because  they 
have  not  had  sufficient  representation  in 
the  section  reports.  That's  the  stuff,  fel- 
lows. Glad  that  you  have  shown  signs  of 
life,  the  space  is  here  for  all  live  wires, 
so  if  you  fellows  will  only  live  up  to  half 
of  your  threats,  we  will  be  most  proud  of 
you  in  our  traffic  organization.  5CQ  has 
divided,  Mora  moving  to  La  Marque  and 
Levy  continuing.  5ACR  on  C.W.  is  the 
most  consistent  station.  6TT  and  5BV 
are  spark,  while  5VY,  5IM,  and  5ADY  are 
dashing  it  out  with  5  watters  with  pros- 
pects of  the  usual  increase  in  number  of 
tubes.  Goose  Creek  has  two  good  stations 
in  5AEI  and  5AFY.  Houston  is  being 
represented  during  the  summer  month  by 
5AE,  5BA,  5PB,  5NK,  5PO,  6NN,  and 
5ZX,  all  C.W.  5XB  will  be  a  feast  for  the 
eye  as  well  as  the  ear  this  season,  the 
A.D.M.  having  recently  made  a  tour  of  in- 
spection in  that  district  and  found  things 
being  put  in  fine  shape.  5ZP  has  a  single 
(Concluded  on  page  hi) 
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International  Mix-ups 

In  the  "Calls  Heard"  section  of  the  June 
QST,  "Ex-3AHA"  mentions  hearing  a  C.W. 
station  signing  2LZ  call  20M  and  later 
ask  station  2MZ  what  wave  8MT  works 
on,  and  then  calling  8MT,  etc.  The  report 
read  as  if  ex-3AHA  believed  these  to  be 
U.S.  amateur  calls,  but  Leon  Deloy,  French 
8AB,  volunteers  for  the  sake  of  accuracy 
that  they  probably  were  not.  8MT  is  a 
French  amateur  somewhere  in  Somme  and 
French  8AB  has  itself  worked  British  20M 
and  we  know  from  the  British  magazines 
that  there  are  such  stations  as  2LZ  and 
2MZ.  Thus  we  have  a  very  pretty  inter- 
national tangle:  American  ex-3AHA,  while 
in  harbor  in  Germany,  overheard  British 
2LZ  calling  French  8MT! 

Very  shortly  the  need  will  become  im- 
perative for  an  international  agreement 
where  the  nationality  of  the  amateur  sta- 
tions, both  the  caller  and  the  one  called, 
will  be  evident  by  the  call,  the  intermediate 
signal,  or  some  special  prefix.  Mr.  Deloy 
suggests  that  the  initial  of  the  nationality 
might  serve  as  a  prefix  to  the  call  letters. 

Another  Transatlantic  Echo 

As  an  outgrowth  of  last  winter's  Trans- 
atlantic Tests  we  have  had  the  pleasure  of 
meeting  Marconi  Inspector  D.  E..  Pearson, 
the  checking  operator  who  sat  in  with  Paul 
F.  Godley  at  Ardrossan  as  a  representative 
of  British  amateur  radio.  Mr.  Pearson  ar- 
rived in  New  York  recently  on  the  S.  S. 
"Elysia"  from  Glasgow  to  Boston  and  while 
in  port  was  the  guest  of  Mr.  Godley.  Our 
readers  will  remember  that  at  the  request 
of  Mr.  Philip  R.  Coursey,  editor  of  "Wire- 
less World,"  the  British  Marconi  company 
kindly  placed  the  invaluable  services  of 
Mr.  Pearson  at  the  disposal  of  our  repre- 
sentative and  Mr.  Pearson  was  on  the  job 
thruout  that  history-making  but  tortuous 
ten  days. 

At  dinner  at  the  Engineers'  Club  in  New 
York  on  July  31st  the  A.R.R.L.  president, 
traffic  manager,  treasurer,  and  secretary 
had  as  their  guests  Mr.  Pearson,  Mr.  God- 
ley, and  Mr.  H.  H.  Beverage,  developer  of 
the  "Beverage  wire"  the  use  of  which  con- 
tributed substantially  to  the  success  of  Mr. 
Godley's  mission.  Mr.  Beverage,  it  will  be 
remembered,  sailed  on  the  same  vessel  as 


Mr.  Godley,  and  had  just  returned  to  this 
country  after  nine  months  in  South 
America,  Africa,  England  and  Central 
Europe. 

Mr.  Pearson  is  a  most  likable  fellow,  im- 
mensely interested  in  American  amateur 
radio,  and  keen  for  the  possibilities  of  two- 
way  amateur  telegraphy  between  the  two 
great  English-speaking  nations.  We  told 
him,  by  the  way,  how  his  assignment  at 
Ardrossan  had  been  the  envy  of  every 
American  ham — how  any  amateur  in  the 
U.S.A.  would  have  given  a  leg  to  have  sat 
in  with  Mr.  Godley  on  the  Scotch  coast  and 
heard  our  American  signals  come  rolling 
in.  "Well,"  he  smiled,  "when  I  think  of 
the  weather  we  had  some  of  those  nights, 
there  was  many  a  time  they  could  have  had 
the  job!"  But  he  didn't  mean  it.  He  con- 
fessed that  when  he  first  heard  of  Godley's 
arrival  he  had  scouted  the  possibility  of  re- 
ceiving signals,  but  when  he  saw  that  super- 
heterodyne he  decided  that  he  would  with- 
hold judgment — it  had  more  tubes  than  any 
amplifier  he  had  previously  seen.  And  now 
he  has  an  immense  respect  for  its  per- 
formance and  for  the  accomplishment  of 
the  American  amateurs  whose  signals  "got 
over." 

We  hope  that  Mr.  Pearson  can  come  back 
to  this  country  soon — there  are  thousands 
of  amateurs  eager  to  meet  him  and  shake 
his  hand. 


Canadian  Regulations 

The  Canadian  Radiotelegraph  Act  of 
1912  does  not  lay  down  any  operating  rules 
but  gives  the  administrative  department  the 
power  to  make  regulations  from  time  to 
time,  making  revision  of  regulations  pos- 
sible at  any  time  without  unnecessary  red 
tape  and  delay.  The  department  is  very 
favorable  to  the  amateur  and  is  willing  to 
let  him  have  his  fair  share  of  the  ether. 
They  do  not  recognize  any  distinction  be- 
tween the  various  classes  (telegraphers  and 
broadcast  listeners)  and  are  very  anxious 
that  these  two  groups  live  at  peace  with 
each  other  without  interference  from  head- 
quarters. 

The  wave  length  limits  favor  C.W.  trans- 
mission, amateurs  being  permitted  up  to 
180  meters  for  spark  and  up  to  200  for 
C.W.,  while  experimental  stations  observe 
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the  same  maximum  for  spark  but  may  use 
275  for  C.W.  The  maximum  power  per- 
mitted is  500  watts,  which  is  not  all  that 
might  be  desired  for  spark,  but  the  spark 
is  rapidly  dying  in  Canada  and  nobody 
wants  or  can  afford  more  than  that  in  C.W. 


Chinese  Strays 

With  communication  to  Hawaii  an 
established  fact  we  all  wonder  what  next. 
We  have  dared  to  venture  several  wild 
guesses  which  came  true  and  now  we  are 
looking  for  new  lands  to  conquer.  Mr. 
£.  T.  Lockwood  has  been  an  ardent  pusher 
of  radio  in  China  and  we  are  greatly  in- 
debted to  him  for  the  following  information 
gleaned  from  some  of  his  interesting 
letters. 

It  is  rather  apparent  that  the  Peking 
government  has  been  so  busy  with  political 
affairs  of  much  importance  that  amateur 
radio  has  not  been  seriously  considered  ex- 
cept to  give  out  the 
general  order  that  no 
radio  stations  are  al- 
lowed. In  places  this 
rule  has  not  been  car- 
ried out  against  for- 
eigners, or  in  cases 
where  the  circum- 
stances are  extenuat- 
ing, or  where  a  special 
license  has  been 
granted.  Shanghai, 
the  principal  port  and 
probably  the  most  in- 
fluential city  of  China 
is,  for  the  most  part 
governed  by  an 
international  Municipal 
Council  and  is  not  sub- 
ject to  jurisdiction  of 
the  Chinese  govern- 
ment. Here  amateurs 
have  been  permitted  to 
erect  stations  and 
transmit  on  whatever 
they  please  without 
restriction.  Several 
government  and  commercial  stations  are  in 
the  vicinity.  FFZ,  owned  by  the  French 
government,  often  reprimands  the  amateurs 
near  their  wave  but  no  drastic  action  has 
been  taken  to  curb  the  few  too  enthusiastic 
hams. 

It  has  been  estimated  that  there  are  a 
hundred  amateurs  in  Shanghai.  They  have 
never  gotten  together  to  form  a  club  be- 
cause of  the  difficulties  of  nationality,  being 
mostly  American,  British,  French,  Italian, 
Japanese  and  Chinese.  Because  of  the 
legal  reasons  mentioned  above  the  Shanghai 
experimenters  form  most  of  the  amateurs 
in  China  and  for  the  most  part  confine  their 
efforts  to  receiving.  There  are  perhaps 
four  or  five  amateur  stations  equipped  to 
transmit  with  moderate  power  but  they 
have  no  place  to  communicate  except  across 


town.  As  in  nearly  all  parts  of  the  world 
except  the  United  States  and  some  Euro- 
pean countries,  material  for  construction  of 
sets  is  very  scarce.  Vacuum  tubes  and 
other  equipment  are  rated  as  a  commodity 
and  not  only  retail  for  several  times  their 
value  in  America  but  are  classed  by  the 
customs  officials  the  same  as  guns  and  am- 
munition, and  often  require  special  per- 
mits from  Pekin  in  order  to  import  them. 
These  permits  needless  to  say  cost  much 
time  and  trouble. 

It  appears  that  amateurs  in  Japan  would 
be  under  such  restrictions  that  the  estab- 
lishment of  a  high  power  relay  station 
would  not  be  permitted.  This  necessitates 
direct  operation  between  Hawaii  and  China 
for  relaying  to  this  country.  The  distance 
is  greater  than  we  have  yet  attempted,  for 
from  the  U.S.  to  Hawaii  is  but  a.  third  of 
the  way  to  China.  We  hardly  dare  venture 
a  guess  as  to  the  power  necessary  but  with 
the  coming  of  better 
methods  of  receiving 
we  still  have  high 
hopes  of  completing 
the  trans-pacific  jump. 
Needless  to  say  the 
traffic  both  ways  would 
be  heavy  as  the  cable 
rate  is  $1.50  per  word 
and  delays  are  fre- 
quent. 

British  Broadcasting 

British  manufactur- 
ers are  extremely  busy 
in  anticipation  of  a 
broadcasting  boom  this 
winter.  The  importa- 
tion of  receiving  sets 
has  been  forbidden  and 
all  the  sets  will  be 
British-made.  A  1 1  h  o 
doubtless  this  will  be  a 
disappointment  to  some 
American  manufactur- 
ers, such  action  was 
necessary  t  o  protect 
British  industry  against  Germany,  who  it 
was  feared  would  push  in  crystal  sets  for 
next-to-nothing. 

Meanwhile  we  have  no  reliable  informa- 
tion on  the  conditions  under  which  broad- 
casting will  be  carried  out  in  England. 
We  understand  the  matter  has  been  settled 
in  some  manner  but  at  last  reports  the 
Postmaster  General  and  the  manufacturers 
still  had  their  differences.  Majority  senti- 
ment seems  to  be  in  favor  of  forming  a 
broadcasting  company  with  sufficient  capital 
to  build  the  eight  contemplated  broadcast- 
ing stations,  to  cost  approximately  £20,000 
each,  the  money  to  be  subscribed  by  the 
various  firms  in  proportion  to  their  status. 
To  operate  the  stations  it  has  been  proposed 
that  the  manufacturers  pay  to  the  operat- 
(Concluded  on  page  Ul) 
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Two  complete  receiving  stations  are  being 
installed  in  a  72  family  apartment  house 
in  Newark,  N.  J.,  with  a  directive  loop  on 
each  set  pointing  to  a  particular  broadcast- 
ing station.  An  operator  is  in  charge  of 
the  equipment  and  connects  the  programs 
picked  up  to  two  complete  circuits  that 
run  to  each  of  the  72  apartments,  so  that 
the  tenant  may  plug  into  either  concert. 

Denver  has  a  new  broadcasting  station  of 
considerable  size — KFAF.  It  was  installed 
by  E.  F.  Horn  and  is  one  of  the  largest  on 
the  west  coast,  employing  two  50-watt  tubes 


for  the  master  oscillator  and  Heising  modu- 
lation and  amplification  of  this  modulated 
high  frequency  energy  by  means  of  two 
260- watt  tubes  giving  a  total  output  of 
650-watts  into  an  antenna  120  ft.  high. 
The  station  was  built  by  the  Western  Radio 
Corporation. 

A  short  time  ago  Mr.  Geo.  R.  Call  of 
9ZU  had  the  opportunity  of  installing  and 
operating  a  receiving  set  on  a  special  train 
of  the  Chamber  of  Commerce  on  a  tour  of 
South  Dakota. 

The  equipment  consisted  of  a  Westing- 
house  RG  set  with  a  two  step  power  ampli- 
fier and  raagnavox.  The  aerial  was  a 
single  wire  about  ten  inches  above  the  two 
rear  steel  coaches.  Ground  connection  was 
made  to  the  truck  of  one  car.  The  opera- 
tion of  the  loud  speaker  did  not  prove  satis- 
factory when  the  car  was  in  motion  as  the 
noise  to  be  overcome  was  too  great  and  the 


rattling  of  the  tubes  and  horn  made  con- 
siderable surplus  noise.  The  receivers  not 
only  made  the  signals  more  clear  but  kept 
out  a  great  amount  of  extraneous  noise. 

Leaving  Sioux  City,  Iowa,  the  station  of 
the  Sioux  City  Radio  Laboratory  was 
picked  up  while  broadcasting  the  morning 
news  and  heard  all  over  the  observation 
car.  The  station  of  the  University  of 
South  Dakota  at  Vermillion  was  heard  con- 
necting up  with  Sioux  City  and  was  in- 
formed of  the  departure  of  the  special 
train.  The  passengers  were  then  given  a 
talk  of  welcome  and  were  informed  they 
would  be  met  at  the  station. 

When  the  train  had  pulled  ten  or  fifteen 
miles  out  of  Vermillion  the  Dean  of  the  En- 

fineering  College  gave  a  very  eloquent 
arewell  address  over  the  radiophone.  This 
was  very  easiiy  picked  up  and  greatly  en- 
joyed by  all  who  heard  him.  All  along  the 
route  there  were  a  number  of  amateurs  who 
were  at  the  railroad  station  wit  a  copies  of 
all  the  broadcasts  thinking  possibly  they 
had  not  been  picked  up  on  the  train.  Both 
Sioux  City  and  Vermillion  were  heard  up  to 
about  225  miles,  or  a  point  just  west  of 
Chamberlain.  Those  interested  in  the  stock 
market  were  kept  informed  and  many  news 
items  were  picked  up  while  enroute. 

When  following  power  lines  a  continual 
a.c.  hum  was  heard  and  induction  from  rail- 
road telegraph  wires,  fans,  and  gener- 
ators on  the  train  caused  some  annoyance. 
These  troubles  must  be  remedied  before 
communication  with  moving  trains  is  per- 
fected to  a  high  state,  which  does  not 
appear  to  be  very  far  in  the  future.  Ex- 
periments such  as  these  contributed  to  the 
advancement  in  this  field  and  point  out  the 
uses  to  which  communication  with  moving 
trains  can  be  put. 

WJZ  in  a  Row 

Recently  we  mentioned  that  the  broad- 
casting stations  in  the  vicinity  of  New 
York  had  got  together  and  agreed  upon  a 
division  of  operating  hours,  co-operating 
much  as  we  amateurs  do  in  a  local  "Plan. 
All  but  WJZ.  WJZ,  it  is  said,  has  de- 
clined to  join  with  fifteen  others  in  a 
schedule,  holding  that  its  better  programs 
justify  it  in  broadcasting  continually  from 
7  p.m.  until  midnight.  Petitions  are  being 
sent  Commerce,  we  hear,  urging  the  revo- 
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cation  of  WJZ's  license;  meanwhile  WJZ 
is  taking  a  poll  of  public  opinion  to  see 
whether  the  station  shall  continue  on  the 
air  all  night  or  shall  cease  altogether — 
which  the  management  threatens  as  an  al- 
ternative. 

WJZ  is  operated  jointly  by  the  Radio 
Corp.  and  Westinghouse.  In  the  meantime 
a  new  G.E.-R.C.A.-Westinghouse  station  is 
being  constructed  in  the  heart  of  Man- 
hattan and  upon  its  completion  will  sup- 

Slant  WJZ.  We  hear  that  J.  O.  Smith  will 
e  the  manager  of  the  new  station. 


Amateurs 

Quiet  for  time  sig- 


9:00  a.m.  to  10:50  a.m. 
10:50  a.m.  to  11:05  a.m. 

nals 
11:05  a.m.  to 
4:00  p.m.  to 
6:00  p.m.  to 
8:55  p.m.  to 
nals 

9 :01  p.m.  to  i0 :00  p.m.  Broadcasting 
10:00  p.m.  to  8:00  a.m.  Amateurs 
The  broadcasting  stations  in  each  city  are 
getting  together  themselves  now,  and  sub- 
dividing the  portions  of  the  day  scheduled 


4 :00  p.m.  Broadcasting 

6 :00  p.m.  Amateurs 

8:55  p.m.  Broadcasting 

9:01p.m.  Quiet  for  time  sig- 


THE  RADIOPHONE  ROOM  ON  THE  S.  S.  "AM ERICA.'*  The  "America"  Is  equip, 
ped  with  experimental  Western  Electric  phone  equipment  and  many  of  our 
readers  have  listened  in  to  her  long  distance  experiments  with  2XJ,  Deal  Beach, 
N.  J.t  over  remarkable  distances.  Above  the  bell  at  the  operator's  right  may  be 
seen  an  oil-filled  variable  condenser  sitting  within  a  coil  of  heavy  wire.  These 
form  a  wave  trap  which  is  part  of  the  circuit  arrangement  which  makes  duplex 
working  possible  so  that  conversation  may  be  carried  on  in  both  directions  sim- 
ultaneously, like  a  land  telephone.  The  "America"  is  also  equipped  with  an 
Armstrong  super-heterodyne  receiving  system,  we  understand,  the  first  vessel  to 


tig  super-] 
be  so  outfitted. 

Texas  Time  Division 

The  Dallas  Radio  Club  and  the  Ft. 
Worth  Radio  Club,  acting  at  the  suggestion 
of  West  Gulf  Division  Manager  Corlett, 
recently  appointed  committees  who  met 
with  representatives  of  the  many  broad- 
casting stations  which  those  two  cities  now 
have,  and  as  a  result  an  allocation  of  oper- 
ating hours  was  agreed  upon  which  will 
prevent  conflicts,  eliminate  interference, 
and  do  much  to  restore  the  harmony  of 
pre-broadcasting  days.  The  schedule  is  as 
lollows : 

8:00  a.m.  to  9:00  a.m.  Broadcasting 


(Photo  by   Ksdel  &  Herbert.) 

for  broadcasting.  Such  an  arrangement  is 
heartily  to  be  commended;  the  broadcast- 
ing stations  do  a  minimum  of  self -jamming, 
amateur  interference  is  eliminated,  and  the 
amateur  gets  a  portion  of  the  evening  to 
operate  in  peace  without  being  smothered 
by  the  fuzz  from  local  broadcasters  and 
without  feeling  that  ten  thousand  of  his 
townsmen  are  heaping  damnations  on  his 
defenseless  head.  The  present  plan  is  a 
concrete  exhibition  of  that  co-operative 
effort  we  have  so  strongly  urged  upon  our 
members. 

(Concluded  on  page  41) 
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Every  now  and  then  an  application  for 
affiliation  with  the  A.R.R.L.  is  received 
from  some  club  which  seems  to  have  been 
organized  for  the  purpose  of  utilizing  the 
good  name  of  our  A.R.R.L.  on  its  stationery 
as  a  lure  for  the  innocent  novice  who  is 
seeking  information.  The  novice  has  come 
to  know  that  good  sound  advice  comes  from 
an  A.R.R.L.  man  and  he  seeks  such  ac- 
quaintances in  the  various  clubs  through- 
out the  country.  A  number  of  these  clubs 
can  be  recognized  by  the  fact  that  they  are 
so  eager  to  use  "affiliated  with  the  A.R. 
R.L."  on  their  stationery  or  monthly  publi- 
cation that  this  form  is  being  used  even 
though  the  club  has  not  been  affiliated.  A 
club  is  affiliated  only  after  the  Operating 
Department  has  satisfied  itself  through  an 
investigation  that  the  club  is  worthy  of 
such  affiliation  and  the  Board  of  Direction 
has  given  final  approval  of  acceptance,  and 
such  announcement  appears  in  QST. 

The  A.R.R.L.  has  no  desire  to  affiliate 
clubs  which  have  a  tendency  towards  com- 
mercializing the  interest  of  the  amateur 
and  when  satisfactory  evidence  cannot  be 
given  as  to  the  worthy  qualification  of  clubs 
filing  application  for  affiliation,  the  A.R. 
R.L.  will  not  consider  such  application  any 
further  unless  the  investigation  shows  the 
purpose  a  righteous  one. 

True,  we  want  more  clubs  to  affiliate  with 
us  so  long  as  they  can  conscientiously  share 
our  views  in  the  same  spirit,  but  we  must 
draw  a  line  on  the  club  that  is  organized 
from  the  commercial  standpoint  and  hopes 
to  thrive  on  the  use  of  the  name  of  the 
A.R.R.L.  without  authority. 

Worcester  County  Radio  Association 

A  radio  exhibit  to  consist  of  receiving 
and  transmitting  equipment  is  to  be  held 
under  the  auspices  of  the  W.C.R.A.  during 
the  New  England  Fair  at  Worcester, 
September  2nd  to  6th.  The  radio  show 
will  be  held  in  a  large  building  suitable  for 
a  number  of  exhibits. 


South  Jersey  Radio  Association 

During  the  month  of  September  the  new 
Armstrong  super-regenerator  will  be  demr 
onstrated  by  members  of  the  club.  The 
demonstration  will  be  for  the  benefit  of  the 
public.  The  club  boasts  of  200  members 
with  practically  every  member  a  member  of 
the  A.R.R.L.  (Let  us  know  how  you  come 
out  on  the  A.  S/R.— T.M.) 


Radio  Club  of  Hartford 

The  Radio  Club  of  Hartford  will  resume 
its  meetings  beginning  with  September. 
During  the  summer  months  the  club  ceases 
its  meetings  because  so  many  of  its  mem- 
bers are  away  on  vacations  and  there  is  no 
enjoyment  when  interest  is  at  low  ebb. 

New  Haven  Radio  Association 

"One  of  the  best  organized  clubs  that 
ever  held  a  meeting,"  is  the  boast  of  the 
New  Haven  Radio  Association.  The  roll 
contains  the  names  of  300  members.  A 
great  many  of  the  novices  are  being  in- 
structed in  the  telegraph  code  for  which 
a  complete  set  of  Victor  records  has  been 
loaned  to  the  club.  The  records  are 
loaned  to  different  members  for  several 
days  and  in  that  way  everyone  has  a  chance 
at  them. 


Flint  Radio  Association 

Probably  no  other  club  in  the  middle 
west  has  done  as  much  for  the  novice  as 
the  Flint  Radio  Association.  Hours  are 
so  regulated  that  the  broadcast  listener 
does  not  know  what  local  QRM  means  and 
he  knows  that  after  10:00  p.m.  the  tele- 
graphing A.R.R.L.  man  comes  on  the  air. 
The  club  has  done  much  through  the 
medium  of  local  newspapers,  advising  the 
novice  against  these  "fly-by-night"  radio 
shops.  (We  need  some  more  "Flint" 
Clubs— T.M.) 


The  South  Bend  (Ind.)  Radio  Associa- 
tion gave  the  first  radio  dance  ever  held  in 
South  Bend  on  June  28th.  The  dance  was 
a  great  success  and  everyone  enjoyed  them- 
selves. 

The  radio  club  is  holding  meetings  thru 
the  summer  every  other  Friday  night  at 
the  Y.M.C.A.  On  July  14th  a  debate  was 
scheduled  on  the  subject,  "Resolved  that 
spark  is  inferior  to  the  continuous  wave 
method  of  transmission."  All  A.R.R.L. 
radio  clubs  are  invited  to  correspond  with 
this  live  wire  bunch  by  addressing,  V.  A. 
Bloomquist,  510  Sherman  Aye.,  South  Bend, 
Ind. 


Radio  Club  of  Irvington,  N.  J. 

Edward  W.  Heim  gave  a  very  interesting 
talk  on  audio  amplification  at  a  recent 
meeting  which  was  well  attended.  Ques- 
tions are  answered  at  every  meeting  for 
the  novice.    Thursday  is  the  meeting  night. 
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The  club  is  anxious  to  correspond  with 
other  organizations.  Address  all  communi- 
cations to  the  club  at  17  Union  Ave., 
Irvington,  N.  J. 

West  Philadelphia  Radio  Association 

Meetings  are  held  every  Thursday  even- 
ing in  the  lecture  hall  of  the  Library  Build- 
ing, at  which  time  interesting  papers  are 
read.  95%  of  the  club  members  are  mem- 
bers of  the  A.R.R.L.  The  officers  are: 
A.  R.  Muncey,  Pres.;  M.  J.  Duddy,  Secy.; 
and  C.  W.  Lyon,  Treas. 

The  Year  Book  of  the  C.  C.  R.  A. 

Bound  in  a  handsome  blue  cover  with 
the  emblem  of  the  Chester  County  Radio 
Association  done  in  blue,  white,  and  gold, 
comes  to  us  the  year  book  of  this  associa- 
tion. 

Its  pages  chronicle  the  activities  of  the 
C.  C.  R.  A.  for  the  past  year.  The  descrip- 
tion of  3ZO  and  3XW  is  illuminated  with 
splendid  half  tones.  With  a  cut  of  the 
charter  of  affiliation  with  the  A.R.R.L., 
appears  a  list  of  the  names  of  members 
of  the  association.  Several  highly  inter- 
esting articles  are  given,  including  a  brief 
outline  of  the  new  Armstrong  super- 
regenerative  receiver. 

We  congratulate  the  C.  C.  R.  A.  on  the 
very  excellent  piece  of  work  and  thank  the 
members  for  their  kindness  in  sending,  a 
copy  to  headquarters. 


OPERATING  DEPARTMENT 

(Concluded  from  page  85) 
tube  50  watt  set  in  good  shape  and  doing 
about  all  the  work  for  that  district. 

South  Central  Texas  has  not  been  a  busy 
district  this  summer  because  of  incessant 
QRM  from  the  2KW  fone  set  at  WCM 
which  seems  to  find  use  for  most  of  the 
hours  of  the  day  and  nite,  but  with  the 
coming  of  DX  season  some  arrangement 
will  be  made  whereby  5ZU,  5QA,  and  5ZAG, 
three  efficient  C.W.  stations  will  be  in  the 
air.  South  West  Texas,  while  not  a  fast 
growing  traffic  moving  district  is,  however, 
fast  growing  in  renewed  interest  in  A.R. 
R.L.  work.  Mr.  Nettleton  is  back  again 
after  a  trip  into  the  heart  of  old  Mexico 
and  is  glad  to  report  the  installation  of 
a  15  watt  fone  and  C.W.  set  that  will  put 
him  back  on  good  terms  with  the  fraternity. 
5ZAE  and  5ZAN  seem  always  tied  when  it 
comes  to  continued  pep. 


WINNIPEG  DIVISION 
J.  A.  Gjelhang,  Actg.  Mgr 


4CB  has  installed  a  C.W.  station  for 
4GB.  Static  is  still  very  bad  most  nites 
for  any  long  distance  work,  but  occasional- 
ly we  hit  a  fair  nite.  4BR  is  again  on  the 
air  with  a  20  watt  English  tube  doing  very 


nice  work.  4BV  is  still  going  but  is  very 
busy  rebuilding  and  experimenting. 

4CB  is  rebuilding  and  waiting  for  new 
parts.  He  has  a  small  receiving  set  of  two 
steps  of  R.  F.  A.  and  detector  going  tempor- 
arily which  works  very  well  so  far.  4CB 
will  be  heard  all  over  the  Province  when  we 
get  better  radio  weather. 

Come  on,  fellows,  "blow  you  horn"  to 
your  Dist.  Supt.  Give  him  something  to 
report  and  show  that  you  are  alive.  I 
can't  report  your  troubles  or  anything  else 
when  I  don't  hear  from  you.  Get  busy 
right  now  on  that  "All  Canadian  Trans- 
continental." We  want  that  going  by- 
winter  and  by  all  means  don't  let  the 
Winnipeg  Division  be  one  of  the  last  in  line, 
be  one  of  the  first  and  the  rest  will  follow. 


DOPE  ON  MAST  CONSTRUCTION 

(Concluded  from  page  32B) 
on  two  sides  only  and  total  approximately 
125  board  feet. 

1  piece  5  %  in.  x  5  %  in.  x  5  ft.  redwood 

or  cedar 

2  pieces  %  in.  x  7     in.  x  16  ft.  yellow 

pine 

4  pieces  %  in.  x  5%  in.  x  16  ft. 
4  pieces  %  in.  x  4  in.  x  16  ft. 
2  pieces  %  in.  x  2%  in.  x  16  ft. 
1  piece  2%  in.  x  2Ms  in.  x  12  ft. 

A  mast  of  any  height  can  be  made  by 
modifying  the  dimensions  somewhat,  but  it 
is  hoped  that  the  reader  has  Obtained  some 
helpful  suggestions  from  this  article  which 
will  aid  in  building  a  mast  to  meet  his 
needs. 


OUR  RADIOPHONE  LISTENERS 

(Concluded  from  page  39) 
The  station  of  the  Ft.  Worth  "Star- 
Telegram"  and  of  the  City  of  Dallas,  WRR, 
are  A.R.R.L.  member-stations,  handle  A.R. 
R.L.  traffic  and  their  operators  are  mem- 
bers of  the  local  affiliated  clubs.  Another 
pleasant  feeling  is  had  by  reading  the  radio 
department  of  the  Dallas  "Times-Herald;" 
they  have  a  radio  editor  who  is  a  radio  man 
and  writes  intelligent  radio  articles!  This 
paper  is  a  friend  of  the  amateur,  boosts 
the  A.R.R.L.,  boosts  good  old  WRR,  and 
donated  some  real  jack  towards  sending 
the  Dallas  crowd  to  the  National  Conven- 
tion last  year. 


INTERNATIONAL  AMATEUR  RADIO 

(Concluded  from  page  37) 
ing  company  a  certain  percentage  on  their 
sales  or,  as  an  alternative  suggestion,  that 
the  government  collect  an  additional  fee 
with  each  "listening-in"  license,  the  ad- 
ditional sum  to  be  placed  in  a  common 
fund  to  provide  for  the  programs. 
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iiv  AMATEUR  WIRE  LESS 


NICHOLAS  H.  JENSEN 

"Nick/9  as  he  is  known  locally,  was  born 
May  19,  1884,  at  Maquoketa,  Iowa.  Re- 
maining single  until  a  few  weeks  ago  he 
has  given  lots  of  time  to  League  work. 
His  main  occupation  is  Chief  Deputy 
United  States  Marshal  for  South  Dakota. 
In  this  work  he  takes  active  part  in  keep- 
ing 22,000  Indian  inhabitants  on  the 
straight  road  and  seeing  to  it  that  all  poor 
moonshine  is  destroyed. 

Bro.  Jensen  first  became  interested  in 
radio  in  1917  when  the  Navy  Recruiting 
Officer  asked  what  the  Morse  characters 
were  for  C  and  Y.  He  apparently 
answered  correctly  and  "signed  on  the 
dotted  line"  (and  twenty  other  dotted 
lines).  Doing  the  required  time  at  Great 
Lakes  Training  Station  and  Harvard  he 
absorbed  all  of  radio.  His  longest  stay 
was  on  the  U.S.S.  Florida  where  for  over 
a  year  he  hung  around  the  Grand  Fleet  of 
(Concluded  on  page  58) 


ALFRED  EDWARD  BANKS 

Major  Banks  of  San  Diego,  Cal.,  entered 
the  amateur  game  to  promote  radio  for 
his  two  sons  and  then,  despite  his  forty 
odd  years,  became  as  great  a  fan  as  either 
of  them.  "A  really  good  operator  is  hard 
to  make  after  boyhood  days  have  passed," 
he  says,  "and  to  become  facile  at  copying 
after  forty  is  a  difficult  problem."  Not- 
withstanding this  he  gets  as  much  kick  out 
of  the  radio  art  as  the  most  enthusiastic 
youngster  and  besides  is  the  father  of  a 
couple  of  good  ones. 

Beginning  as  61 Y  he  at  first  confined  his 
efforts  to  spark  and  adopted  a  non-resonant 
type  transformer  with  a  high  note.  The 
Boy  Scout  problem  interested  him  to  the 
extent  that  he  instituted  one  of  the  first 
radio  schools  for  Scouts  in  the  United 
States,  6VL,  and  was  instrumental  in  or- 
ganizing and  perfecting  a  plan  for  teach- 
ing which  has  been  useful  in  many  other 
(Concluded  on  page  58) 


Digitized  by 


Google 


September,  1922 


QST 


43 


Amatetu-  R^3io 
Station^ 

9HY,  Chicago,  111. 


Station  9HY  is  located  at  6027  Kimbark 
Ave.,  Chicago,  111.,  and  was  completely  de- 
signed and  built  by  J.  H.  Jay  and  C.  W. 
Clark. 

A  CW  set  using  CW,  ICW,  and  MCW  is 
the  principle  transmitting  unit,  while  a 
one-half  KW  spark  set  forms  a  secondary 
transmitting  unit.  Either  may  be  used  by 
throwing  a  switch. 


grid  variometers  with  double-tap  coupler.. 
Vernier  variometers  are  used  in  series  with 
the  large  variometers,  which  gives  an  ad- 
justment much  finer  than  a  mechanical 
vernier.  In  tuning-in  CW  a  complete  throw 
of  the  vernier  variometer  dial  is  equal  to 
but  three  white  lines  on  the  large  vario- 
meter dials.  The  tuner  is  completely 
shielded  with  grounded  copper  plates.  The 


The  receiving  set  comprises  a  long  wave 
tuner  employing  duo-lateral  coils,  a  short 
wave  regenerative  tuner,  and  a  detector 
and  three  stage  amplifier.  Either  the  long 
or  the  short  wave  tuners  may  be  used  by 
throwing  a  four  pole  double  throw  switch. 
Wave  lengths  of  from  150  meters  to  20,000 
meters  can  be  covered.  The  long  wave 
tuner  is  made  up  of  a  triple-coil  geared 
mounting  with  two  43-plate  variable  con- 
densers, the  latter  being  a  series-parallel 
condenser.  The  short  wave  regenerative 
tuner  is  made  up  of  the  usual  plate  and 


long  and  short  wave  tuners  are  in  identical 
mahogany  cabinets  and  form  a  symmetri- 
cal lay-out  with  one  above  the  other. 

The  detector  and  three  stage  amplifier 
unit  is  mounted  in  a  large  mahogany 
cabinet.  A  grid  variable  condenser  and  a 
43-plate  variable  phone  condenser  are  in- 
cluded in  this  unit,  as  is  a  0  to  50  volt 
meter  for  giving  detector  "B"  battery  read- 
ings. A  three  way  cam  switch  gives  an  off. 
"A"  battery,  and  "A"  with  "B"  battery 
positions.  When  set  upon  a  low  cabinet  the 
above  unit  forms  a  complete  symmetrical 
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receiving  unit  with  connections  made  by 
short  nickel  plated  bars.  There  is  no  howl- 
ing on  three  stages  as  the  amplifying  trans- 
formers are  spaced  very  far  apart,  the  same 
being  true  of  the  tubes. 

A  small  cabinet  with  one  stage  of  radio 
frequency  forms  an  intermediate  unit  be- 
tween the  short  wave  regenerator  and  the 
detector  and  three  stage  audio  frequency 
amplifier  unit.  The  plate  variometer  of 
the  regenerator  acts  as  the  radio  frequency 
air  core  transformer.  In  this  same  cabinet 
is  also  contained  an  "A"  battery  potentio- 
meter. 

As  the  complete  receiving  set  occupies 
the  entire  length  of  the  mahogany  office 
desk  upon  which  it  is  mounted,  a  provision 
had  to  be  made  for  the  key  under  the  de- 
tector and  amplifier  unit.  A  low  cabinet 
with  a  drawer  and  an  arch  opening  for  the 
key  was  made  for  the  above  unit  which 
elevates  it  to  the  level  of  the  other  cabinets. 
The  complete  receiving  assembly  is  mounted 
on  plate  glass  as  is  the  key.  A  typewriter 
is  enclosed  in  the  desk  ready  for  use  by 
raising  a  portion  of  the  desk  top. 

Brown  adjustable  and  Baldwin  phones 
are  used.  A  loud  speaker  with  large  horn 
is  used  which  gives  good  volume. 

Flanked  on  both  sides  of  the  desk  are  the 
transmitting  sets,  the  spark  set  on  the  left 
and  the  CW  set  on  the  right.  The  trans- 
mitting units  like  the  receiving  units  are 
made  to  fit  into  a  symmetrical  seheme  of 
arrangement.  A  narrow  mahogany  table 
was  constructed  for  the  spark  set  upon 
which  was  built  a  much  smaller  table  ar- 
rangement for  enclosing  the  muffled  rotary 
gap.  This  smaller  table  placed  upon  the 
larger  table  is  covered  on  the  side  next  to 
the  desk  with  mahogany  as  is  the  top, 
while  the  front  supports  a  switch  board. 
On  the  switch  board  are  mounted  the  an- 
tenna switch,  a  double  pole,  single  throw 
switch  for  throwing  the  key  either  in  the 
spark  set  circuit  or  the  CW  circuit,  an- 
other double  pole  single  throw  switch  for 
cutting  in  either  quenched  or  rotary  gaps, 
and  a  large  Jewel  0  to  5  amp.  thermo 
couple  meter. 

On  top  of  the  little  table  are  mounted 
an  Acme  one  half  KW  transformer,  a  Thor- 
darson  oil  condenser,  and  a  very  large 
oscillation  transformer.  The  oscillation 
transformer  is  supported  over  the  trans- 
former and  condenser  in  a  flat  position  by 
four  legs.  All  insulation  is  very  heavy  and 
leads  as  short  as  possible.  The  rotary  gap 
is  designed  to  give  the  best  results  with 
the  Acme  non-resonant  transformer,  while 
an  Amrad  quenched  gap  with  a  line  resist- 
ance can  be  used  also. 

The  CW  set  uses  4  five  watt  U.V.202 
Radiotrons  which  can  be  used  in  two  differ- 
ent modulating  circuits.  Flexibility  has 
been  the  keynote  in  the  design  of  this  set, 
and  experience  the  chief  advisor.  The 
English  circuit  described  by  Mr.  Whittier 


is  used  for  the  oscillating  circuit,  with  a 
grid  coil  wound  with  No.  12  wire  coupled 
inside  of  the  antenna  inductance.  Either 
Heising  constant  current  modulation  with 
two  tubes  as  modulators  may  be  used  or 
four  tubes  may  be  used  as  oscillators  with 
a  magnetic  modulator  for  modulation.  Four 
air  core  honeycomb  chokes  are  mounted  in 
a  bracket  directly  underneath  the  socket 
shelf,  so  that  a  choke  is  connected  near  the 
sockets  to  each  grid.  This  prevents  one 
tube  surging  back  into  another. 

Either  rectified  AC  or  motor-generator 
can  be  used  for  the  plate  supply,  the  set 
being  so  wired  that  either  may  be  used  by 
throwing  a  four-pole  double  Federal  switch. 
An  Acme  200-watt  550  volt  unit  rectified 
through  two  DeForest  rectifying  tubes  is 
used  for  the  rectified  AC  supply.  The 
motor-generator  is  a  special  Kay-Di-Co 
unit  with  a  double-commutator  generator 
delivering  150  watts  at  750  volts.  It  will 
deliver  1,000  volts  open  space,  and  is  rated 
at  150  watts  conservatively.  A  Radio  Cor- 
poration tone  wheel  is  coupled  between  the 
motor  and  generator,  the  1,750  RPM  of 
the  motor-generator  giving  the  desired  fre- 
quency. The  center  of  the  tone  wheel  was 
turned  out  on  a  lathe  and  it  is  insulated 
from  the  motor  generator  with  bakelite  so 
that  it  will  not  ground  through  this  unit. 
A  double  brush  is  used.  The  filter  system 
is  made  up  of  eight  1-mfd.  Federal  conden- 
sers and  three  1%  -henry  Acme  chokes. 

When  using  motor-generator  the  filament 
winding  of  the  Acme  unit  is  used  to  light 
the  filaments  while  the  secondary  is  thrown 
out  of  the  circuit.  In  this  way  the  Acme 
unit  serves  both  as  a  power  unit  and  a  fila- 
ment heating  unit.  The  motor-generator 
is  used  for  phone  work  and  ICW,  while 
rectified  AC  is  usually  used  for  straight 
CW.  Very  good  modulation  is  obtained  on 
phone  with  no  hum  or  objectionable  carrier 
wave.  A  double-throw  double-pole  switch 
changes  the  generator  commutator  con- 
nections from  series  to  parallel,  giving 
either  750  or  550  volts  respectively.  A  big 
jump  in  radiation  is  obtained  with  the 
highest  voltage  with  no  great  stress  on  the 
tubes.  Although  rated  at  5  watts,  20  to 
40  watts  are  put  into  the  tubes.  The  differ- 
ence in  the  results  did  not  warrant  using 
larger  tubes,  and  the  5  watt  tubes  certain- 
ly are  better  economy. 

All  instruments  are  mounted  on  a  base 
and  panel,  and  the  whole  is  placed  in  a 
cabinet  with  small  doors  in  the  sides  and 
top  for  accessibility  and  ventilation.  At 
the  rear  of  the  base  is  mounted  the  200 
watt  Acme  unit  with  condensers  at  each 
side,  while  over  it  is  a  fibre  shelf  upon 
which  are  mounted  the  two  rectifying  tube 
sockets,  the  chokes,  and  four  Federal  con- 
densers. Thus  the  power  and  rectifying 
circuit  together  with  the  filter  is  all  in  one 
unit  isolated  from  the  rest  of  the  set. 
Farther  forward  on  the  base  are  mounted 
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two  large  fixed  condensers  over  which  are 
supported  two  5000-ohm  grid  leaks  and  two 
inductance  coils.  The  antenna  inductance 
is  large,  consisting  of  36  turns  of  No.  8 
brass  wire  6  inches  in  diameter,  and  is 
supported  by  heavy  brass  uprights  fastened 
to  tre  brass  panel  supports. 

On  the  panel  are  mounted  an  0  to  600 
volt  Firco  meter,  a  General  Radio  hot  wire 
ammeter,  a  Jewel  0  to  200  milliammeter, 
and  a  Jewel  0  to  15  volt  AC 
meter.  A  small  dash  pilot  lamp 
is  placed  over  the  meters  to 
light  the  dials.  On  each  side  of 
the  meters  a  6  ampere  rheostat 
is  mounted,  one  for  the  rectify- 
ing tubes  and  one  as  an  auxili- 
ary filament  control  to  the  os- 
cillators and  modulators.  Below 
the  meters  are  four  glass  peek 
holes  in  line  with  the  tubes, 
which  are  mounted  on  a  shelf 
back  of  the  panel.  These  peeks 
are  large,  giving  a  full  view  of 
the  elements  of  the  tubes,  and 
bevelled  nickel  plated  brass 
rims  holding  bevelled  plate 
glass  are  inserted  in  the  holes 
to  trim  them  up. 

Below  the  peeks  are  mounted 
four  General  Radio  2%  ampere 
rheostats,  one  for  each  tube 
filament.  Each  individual  fila- 
ment can  be  set  and  then  all  ad- 
justed together  with  the  auxili- 
ary filament  rheostat.  Below 
the  rheostats  three  variable 
condensers  are  mounted.  Just 
above  the  condenser  dials  the 
two  Federal  switches  are  placed, 
one  for  sending  and  receiving, 
and  one  for  phone,  I.C.W.  or 
C.W.  The  down  position  of  this 
switch  is  for  phone,  the  middle 
position  for  tone  wheel,  and  the 
up  position  for  straight  C.W. 
No  binding  posts  whatever  are 
used  on  the  panel,  thus  giving 
a  clean  appearance.  The  bind- 
ing posts  are  mounted  high  in 
back  of  panel  on  a  terminal  board, 
and  a  hard  rubber  shelf  at  right 
angles  to  the  top  of  the  panel  acts  as  a 
guide  with  properly  spaced  holes  to  space 
and  feed  the  leads  to  the  terminal  board. 
On  top  of  this  shelf  are  placed  the 
binding  posts  for  the  motor  generator  and 
tone  wheel,  while  the  Federal  switch  for 
throwing  from  motor  generator  to  rectified 
AC  is  mounted  to  one  end  of  this  shelf. 
Three  rotary  switches  are  also  mounted  on 
this  shelf.  One  switch  is  for  shorting  the 
milliammeter  out  of  the  circuit,  which  is 
subject  to  injury  while  sending  straight 
CW  due  to  its  violent  ducking  when  the 
key  is  pressed.  Another  switch  cuts  the 
high  voltage  plate  meter  out  of  the  circuit, 
while  the  third  switch  cuts  the  antenna 


series  condenser  out  of  circuit,  which  at 
times  increases  radiation.  At  other  times 
this  condenser  is  necessary,  however. 

For  flexibility  and  actual  results  this  CW 
set  has  exceeded  expectations.  On  straight 
CW  using  only  two  5-watt  U.V.202  Radio- 
trons,  1,100  miles  has  been  covered.  Six 
stations  in  New  York,  Syracuse,  Philadel- 
phia and  other  stations  in  the  east  have 
all  reported  CW  sigs  QSA.   Langley  Field, 


Va.,  also  reported  having  heard  phone, 
which  is  the  best  the  set  has  done  on  phone. 
Modulation  has  been  reported  very  good 
with  voice  and  music.  The  spark  set  has 
been  logged  as  far  as  Wilmington.  N.  C, 
but  it  is  far  from  being  the  equal  of  the 
CW  set.  Antenna  current  on  straight  CW 
with  two  5  watt  tubes  has  been  as  high  as 
2  amps,  and  seldom  less  than  1.8  amps. 

All  wood  work  in  the  entire  set  is  of 
antique  brown  mahogany  with  a  four-coat 
rubbed  piano  finish.  A  100  amp.  hour  12 
volt  Willard  battery  furnishes  the  receiving 
filament  supply,  with  eight  large  cells  from 
a  farm  light  plant  for  reserve.  A  Home- 
charger  charging  unit  of  large  size  keeps 
the  batteries  up. 

(Concluded  on  page  58) 
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Remember  that  fool  stuff  in  QST  re- 
cently about  "sending  milk  by  radio?"  It's 
been  tried,  and,  if  we  may  believe  the  seri- 
ous assurances  of  several  newspapers  in 
widely  scattered  parts  of  the  country,  with 
considerable  success.  The  Rochester  'Times- 
Union,"  for  example,  solemnly  relates  the 
triumph  of  the  local  Macaroni  in  receiving 
a  quantity  of  milk  by  radio  from  Brooklyn, 
in  the  presence  of  numerous  witnesses. 
How  can  they  be  that  way  and  live? 


QST,  Jr. 

Armstrong  hasn't  the  only  super-regen- 
erator by  a  darn  sight!  Coincident  with 
his  invention  Mrs.  K.  B.  Warner  brought 
out  a  new  model,  Betty  Jean,  weight  8 
pounds  net,  regenerates  freely  over  the 
whole  scale,  guaranteed  not  to  warp,  crack 
or  mildew. 

K.B.W.  is  named  as  joint  owner  of  the 
new  device  and  while  not  entirely  familiar 
with  all  the  various  knobs,  dials  and  con- 
stants, he  is  learning  rapidly  and  hopes 
shortly  to  eliminate  all  howling  and  other 
undesirable  effects.  We  earnestly  advise 
the  use  of  a  super-audible  frequency. 


Some  confusion  has  occurred  over  the 
choke  in  Fig.  1  on  page  12  of  June  QST, 
describing  the  Reinartz  transmitter.  How 
can  the  r.f.  get  thru  the  choke,  we're  asked. 
That  choke  is  unfortunately  all-too-prom- 
inent in  the  figure;  actually  it  is  harmless 
enough.  It's  meant  to  represent  one  of 
those  very  small  chokes  which  are  put  in 
grid  leads  when  tubes  are  operated  in 
parallel  to  prevent  the  establishment  of 
parasitic  oscillations  at  ultra-radio  fre- 
quency. Twenty  turns  of  small  wire  on  a 
%-inch  tube  should  be  about  right. 

"The  Modulator,"  the  amateur  magazine 
of  the  Second  District,  was  purchased  from 
its  publishers  by  the  Second  District  Ex- 
ecutive Radio  Council  on  July  19th  and 
henceforth  will  be  operated  by  the  Council 
as  its  organ,  beginning  with  the  August 
number.  Wm.  F.  Crosby  continues  as  its 
editor.  The  council  will  have  a  publication 
committee  consisting  of  R.  H.  McMann, 
president  of  the  council,  F.  B.  Ostman,  20 M, 
A.  A.  Hebert,  A.R.R.L.  treasurer  and  di- 
rector, Mr.  Crosby  and  Mr.  Hufman. 


Mr.  F.  D.  Webster,  call  1AM,  (a  bit 
early),  past  president  of  the  Radio  Society 
of  M.I.T.  and  present  treasurer  of  the 
Boston  Executive  Radio  Council,  has  joined 
the  sales  organization  of  the  General  Radio 
Company,  specializing  in  meters. 

It  is  with  deep  regret  that  we  are  ad- 
vised of  the  death  of  three  of  our  members, 
Justis  Benderoth  of  Pine  Bush,  N.  Y., 
Edward  F.  Roscoe,  Jr.,  1BQP,  better  known 
as  operator  of  1IBZ,  and  Everett  C.  Espy, 
owner  and  operator  of  8PN  of  Vandergrift. 
Pa.  Mr.  Espy,  age  22,  has  been  interested 
in  radio  since  1910  although  in  the  DX 
class  only  since  the  war.  He  had  been  sick 
for  some  time  but  up  until  almost  the  time 
of  his  death  was  active  in  the  local  radio 
club,  of  which  he  was  vice-president  and  a 
charter  member. 


On  page  8  of  the  August  issue  the  state- 
ment was  made  that  if  no  audio  frequency 
amplifier  is  used  in  the  super-regenerator 
the  phones  may  be  connected  across  the 
.005  mfd.  condenser.  This  is  not  exactly 
right  as  there  would  be  no  B  battery  con- 
nection to  the  first  tube.  The  phones  should 
be  connected  in  place  of  the  primary  of  the 
amplifying  transformer  and  the  filter  cir- 
cuit may  be  eliminated  if  the  high  pitch 
of  the  variation  frequency  is  not  distressing 
or  if  this  frequency  is  above  audibility. 
The  .005-mfd.  condenser  then  is  a  by-pass 
across  the  phones  and  B  battery. 

We  have  the  dope  that  Dr.  Louis  Cohen, 
Consulting  Engineer  for  the  War  Depart- 
ment, has  at  last  perfected  a  method  for 
eliminating  static  on  short  waves.  We 
know  all  about  it  except  what  is  used  and 
how  it  is  done.  These  little  details  will  be 
cleared  up  later  we  are  promised. 

Amidst  all  the  new  things  we  now  hear 
that  John  Hays  Hammond,  Jr.,  has  a 
method  of  secret  transmission  and  recep- 
tion of  concerts  so  that  only  certain  special 
receiving  sets  can  hear.  Good! 

1CAE  needs  a  portable,  folding,  collaps- 
ible, counterpoise  that  will  automatically 
spread  out  after  dark  and  fold  up  before 
daylight  without  the  neighbors  or  mos- 
quitoes knowing  about  it.  QTC? 


Digitized  by 


Google 


September,  1922 


QST 


47 


Read  9«m  and  Weep 

6ZE  with  two  5-watt  tubes  and  500  cycles 
A.C.  was  heard  by  8BHE  on  one  tube  on  200 
meters. 

60M  and  6ZZ  heard  by  1BDU  and  1BIY 
on  honeycombs  and  detector. 

1BQD  reported  250  miles  using  110  volts 
on  plate  of  tube  having  1  watt  output. 

501  heard  off  coast  of  Alaska  putting 
out  one  ampere  from  two  5-watters. 

6ZX  on  15  watts  heard  by  8CZN  in 
Cleveland. 

6ZG  works  6ZAC  QSA  on  one  five  watte r. 

8EA  on  100  watts  copied  500  miles  west 
of  Astoria,  Oregon. 

8CAZ  on  10  watts  copied  in  California. 

8ZZ  using  50-watt  phone  copied  over  a 
thousand  miles. 

9ARZ  on  one  5-watt  tube  copied  500 
miles  west  of  North  Head,  Washington,  or 
2300  miles. 

6ZZ  has  heard  1QP  on  20  watts  and  1KA. 

6KA,  6EN,  and  6XAD  have  been  re- 
ported quite  consistently  on  the  Atlantic 
coast  by  a  number  of  stations. 

10Z*and  2BLP  were  working  on  phone 
about  11 :30  on  Sunday  morning,  May  16th, 
when  2BLP  came  back  with  this:  "Sorri, 
OM  but  will  have  to  sign  off  now,  because 
I'm  on  the  local  volunteer  fire  department, 
the  fire  whistle  is  blowing,  and  I've  got  to 

f>  fight  the  fire-  Cul  73  . . .  — .  — "  Several 
ridgeport  amateurs  heard  both  sides  of 
the  conversation  and  it  has  become  a  stand- 
ing joke.   

Amateur  Radio  Scores 
On  August  4th  an  unidentified  man  was 
killed  at  a  railroad  crossing  near  Oxford, 
Chester  County,  Pa.  He  had  a  card  bear- 
ing the  name  of  H.  E.  Rice  of  Springfield, 
Mass.,  but  all  details  were  uncertain.  The 
doctor  called  Mr.  H.  A.  Beale,  Jr.,  who 
tests  his  phone  sets  at  3XW-2ZO  every 
evening,  and  arranged  for  Mr.  Beale  to 
read  off  the  description  of  the  dead  man. 
The  message  was  picked  up  and  delivered 
many  places  and  by  midnight  the  "Spring- 
field Republican"  called  on  long  distance 
telephone  and  identified  the  dead  man. 
This  is  just  one  more  incident  of  rapid 
valuable  public  service  chalked  up  to  the 
credit  of  amateur  radio — and  Mr.  Beale. 

Through  a  typographical  error  in  the  ad- 
vertisement of  the  Thordarson  Elect.  Mfg. 
Co.,  of  Chicago,  in  July  QST  the  line 
"Price  as  illustrated"  was  made  to  read 
$1.50  instead  of  $4.50  to  conform  with  the 
large  type  to  the  right  of  the  cut  of  the 
transformer.   

Is  your  hair  red?  Are  your  ears  too  big? 
If  so  you  are  the  type  that  makes  the  best 
radio  operator,  according  to  Lieut.  Com- 
mander Richard  Condon  of  the  Naval 
Militia.  If  you  are  not  loved  by  the  pretty 
girls  you  will  get  along  fine  with  radio. 
Page  ITS. 


HUXTRAM!  Cards  and  letters  have 
been  flooding  this  office  with  the  tip  that 
9ZN,  the  old  spark  hound,  is  putting  in 
two  250-watt  bottles  and  is  going  to  use 
500-cycle  juice  on  the  plates! 

Three— Six— Oh! 
I  think  that  I  shall  never  know 

A  wave  length  worse  than  3 — 6 — 0, 
A.  wave  that  has  no  dot  or  dash 

But  sounds  like  lots  of  flying  hash. 
I  know  a  wave  that  has  it  beat, 

Whose  neat  C.W.  sounds  so  sweet; 
It  is  the  wave  of  2 — 0 — 0 

But  never  tune  to  3 — 6 — 0. 

— J.  W.  Eckenrode. 


^Funnel 


Condenser 


Wafer  level 


Has  anyone  noticed 
the  similarity  between 
our  A.R.R.L.  emblem 
and  the  American  Rum 
Runners  League? 


We  note  in  one  of  the  wonderful  "Radio 
Column"  conducted  by  one  of  those  alleged 
experts,  that  as  a  sign  of  the  remarkable 
interest  this  newly  discovered  hobby  has  for 
its  devotees,  it  may  be  noted  that  they  have 
banded  themselves  into  an  association 
known  as  the  American  Radio  Relay 
League,  which,  although  it  is  but  a  few 
months  old  already  has  thousands  of  mem- 
bers.   Ugh ! 

Mrs.  Marie  Whitaker,  General  Delivery, 
Kansas  City,  Mo.,  has  asked  our  aid  in 
locating  her  lost  son,  Sidney  LeRoy 
Whitaker.  She  has  traveled  from  coast 
to  coast  but  has  heard  nothing  from  him 
since  1919. 

Kruse,  down  in  the  Gulf{  says  the  static 
is  so  terrific  he  uses  a  chm-strap  to  keep 
it  from  lifting  the  phones  off! 

On  page  29  of  July  QST  a  formula 
appeared  incorrectly.   It  should  have  read: 
E,S, 

S,=  . 

110 


9BS  in  Chicago  is  unduly  flattered  on  the 
number  of  cards  he  finds  at  his  house  every 
night  when  he  gets  home,  altho  he  is  not 
operating  his  station.  To  make  a  long 
story  short,  send  your  reports  on  9BS  to 
Mr.  H.  R.  Byerlay,  Ingersoll,  Ontario. 

The  mail  address  of  our  Central  Division 
Manager,  R.  H.  G.  Mathews,  is  now  332  S. 
Michigan  Ave.,  Chicago,  111. 

Old  kid  9S.P.  Wright  had  a  "telling" 
article  in  the  American  Radio  Journal  June 
15th  that  is  worth  the  time  of  any  radio 
dealer  to  look  up. 
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Calls  Heaid ~® 


HEARD  DURING  JULY 
Unless  Otherwise  Specified 

S.  S.  Gulfcoast,  July  14,  80  mile*  west  of  Key  West 

All  C.W.  on  one  tube.  QSA  thru  heavy  QRN: 
8ALN.  4DQ,  6AAM,  5D0.  6UK,  5IR,  5VA,  6KA 
(QSA  vy),  8BXH,  8UC.  8ZAF,  9 A IX,  9 AO.  9DUG, 
9B86. 


Can.  3JI,  21  Tennis  Cres„  Toronto,  Can. 

C.W.:  1HX,  III,  10A.  1QP,  1RD,  1VT.  1XX, 
1AWB,  1AWZ,  1AZD,  1BAS.  1BFE.  1BHJ,  1BKA 
fone,  1BKQ,  1BSJ.  1CCZ,  1CHJ,  (1CMK)  1CPN. 
1CRF.  1CVE,  1CXB.  2FP,  2SQ,  2TS.  2UD,  (2AFP). 
2AWS,  (2AQH),  2BEH,  2BIG,  (2BIR),  2BML, 
2BNZ,  2BQH,  (2BQU),  2BRB.  2BRC,  2CD0,  2CCD, 
2CES,  2CFI,  8BA,  *DM.  8CC,  8GH,  8MK  ,SOA, 
SOT,  8TJ,  8ZZ,  8ADX,  8AFB,  8AFG,  8ANJ,  8ANO. 
(8BNU),  8BRW,  8BSL,  8BTY,  8BUV,  3CBM,  4BX, 
4 DC,  4GX,  4KC.  4 LP,  8AM,  8 AN,  (8BO),  8CG, 
8EW,  (8HJ),  8KH,  (8KU).  (8NB),  (8ND).  80W, 
8PJ,  (8QB),  8SM.  ( 8TJ ) ,  8UC.  (SUE),  8ZH,  8ZZ. 
8ACF.  8ACR,  (8  ADR),  (8AFD),  8AFY.  8AGR, 
(8AHR),  (8AMM),  8ANB.  (8AOB),  8AQO,  (8AQV), 
(8AQZ),  (8ASZ),  8ATU,  8AUA  fone,  8AVD,  8AVL, 
(8AWM),  8AWP  fone,  8AWX,  (8AXN),  (8AYB), 
(8AYT),  8BBD,  8BDU,  (8BEF).  (8BEO).  8BFX. 
(8BIL).  8BJS.  (8BMM),  (8BNU),  8BPH,  8BRC 
fone.  8BRM,  8BRQ,  (8BUX),  (8BWA),  8BXT, 
8BZF.  (8CAZ),  (8CBJ),  8CCX  fone,  (8CEI),  8CFP, 
(8CGN),  8CGX,  8CHO,  8CID,  8CJH.  8CK0,  (8CON). 
(8CPX),  8CTK,  (8CTN).  8ZAE,  9CP,  9DR,  9FK, 
9FP,  90X,  (9UH),  9US,  (9UU),  9AAP,  9AIX, 
9A0G,  (9  APS),  (9BLC),  9BSG,  9CBA,  9DFB, 
9DGM. 


4DY,  612  Beresford  Ave.,  Winnipeg,  Man.  (1  tube) 

Spark:  9AYW,  9ZC.  * 
C.W.:  8 ASM,  8BEF,  8BPL.  8CAZ,  8CGX,  8CMI, 
8KG.    8UC.    8VY,    9AOR.    9AUA,    9AXF,  9BHD, 
9BSG,  9DR,  9DKY,  9DGM,  9GL,  9HW,  9 NX,  9PI, 
9US,  9XL. 


M.  V.  Chesnut,  Duncan  Cove,  N.  S.  (Near  Halifax) 

C.W.:  1AL,  1CK.  1EE,  1XM.  1QN,  1ABY,  1ACA, 
1ACS,  1ACU.  1AGS.  1ANQ,  1ARY,  1AZW,  1BAS, 
1BGF,  1BKQ,  1BZW.  1CCZ,  1CHJ,  1CNR,  1CPN, 
2HW,  2FP.  2KL,  2TS,  2UD,  2AJA.  2ANM,  2AWF, 
2AWS.  2BEH,  2BGM,  2BLP.  2BIR.  2BQU,  2BQH, 
2BRB,  2BUM,  2CDO,  2CES.  2COL,  2XAJ,  8BG, 
3DT,  8FP,  3FS,  8VW,  3IW.  8XW  (fone),  3ZO, 
3ZZ.  3AFB,  3A1S.  3ALN,  3AN0,  8ATZ,  3BNU, 
4DC.  8 AX,  8BB.  8NV,  8PT,  8XE,  8ADN,  8ALF, 
8APH  8AQ0.  8 ASM,  8ASZ.  8AVD,  8AVL,  8BPL, 
8BRC,  8BRF,  8CJH,  8CPX,  8CSY,  9ARK,  Can. 
9AL. 


1CUE,  Lincoln,  N.  H. 
Spark:  1AA,  1DY,  1LZ,  1ACO,  2FZ,  2NZ,  2AWF, 
8CCX. 

C.W.:  ICE,  1GV,  1HK,  IMA,  1PT,  1PY,  1QN, 
1TP.  1XM,  1XX,  1ACS,  1ACU,  1AGH,  1AGI,  1AKQ, 
1AQW,  1AZW,  1BGF,  1BJS,  1BKQ,  1BPZ,  1BQI, 
1BRQ,  1CBP.  1CCZ,  ICED,  ICES,  1CFI.  1CHJ, 
1CNE.  1CNR.  1CPN.  2BG,  2DN,  2EL,  2KK,  2NF, 
2FP.  20M,  2SQ.  2UD,  2ZM.  2AER.  2AWF.  2AWH, 
2AWS,  2BEH,  2BKL,  2BML,  2BQH,  2BRB,  2BRC, 
2BTJ,  2BUA,  2CGX,  2CKK,  2CLP,  2COL,  8BV, 
3CM,  3GX?  3GZ.  SOT,  3TS,  SZO,  3ZZ,  3ACY, 
3AIS.  3ALN.  3ANO,  3ARB,  3ATZ.  8AWE.  8AWH, 
3BFU.  3BLF,  SBNU,  3BRW,  3BQD,  3BQU,  8CBM, 
8  LB,  8XE,  8ABL.  8ACF.  8AMM.  8APH,  8AVL, 
8AWM,  8AWP,  8BJS,  8BZF,  8CJH,  8CKO,  8CPX, 

8CUK.   

1AZD,  Gloucester,  Mass.  (All  C.W.) 

(IFF),  (1GV),  (1HX),  1PT.  (ISC),  (1VT), 
1XM,  1ACS,  (1ADC),  (1AGH),  (1ASF),  (1AZW), 


(1BAS).  (1BBM),  (1BDI),  (1BDV),  (1BES), 
(1BLN),  (1BNT),  (1CFI),  (2BG),  2BN,  (2FP), 
2KL.  (2QR),  (2NZ),  2TS,  2ACW.  2AJA,  2ARY, 
2BDV,  2BCK,  2BCH.  2BFX.  (2BNZ),  (2CBG). 
2CBW,  2CHZ,  2CMS,  8BM,  8BZ,  8CC,  (8FS),  8FU, 
(8IW).  8MK.  8Z0,  8AA0.  (8ADX).  8BCF,  8BIV, 
3BVI.  8BLF,  (SBNU),  (8BRC).  8BRW,  8BTV,  4BX, 
4 DC,  4GL.  4ID.  8AI,  8BD.  (8BQ),  8EW,  (8HJ), 
8KW,  8MP,  8PK,  8VC.  8XE,  8ZZ,  8AFD,  8ARL, 
8ALF,  8AMM,  8A0L,  (8ARI).  8  ASM,  8AWM, 
(8AVD).  8AVL.  8AVT,  8AXC,  8AZV.  8BBD, 
8BCF,  8BIC,  (8BIL),  8BQ0,  8BQZ,  8BRT.  8CAZ, 
8CCX.  8CFP,  8CHL,  8CK0,  9AL,  9EI,  (9AIX), 
9ALK,  9AWH,  9CBA. 


1ACU,  Groton  Long  Point,  Conn. 

C.W.:  (1GV),  1HX,  (1IV),  (10Z).  1PY,  1QN, 
1RH,  (1SW).  1XM,  (1XX),  (1ACS),  (1AEG), 
(1AGH),  (1AGI).  (1AIP),  1AJP,  1ARY,  (1AWB). 
(1AZW),  1BFE,  1BGF,  (1BKQ),  (1BQT),  (1CBP), 
(1CCZ),  (1CJA),  1CPN,  (2BG),  (2FC),  2FP.  2FZ, 
(2KL),  (2MJ),  (2NZ),  20E,  (20M).  2RM.  2RY, 
2SQ.  2TS),  2AHK.  2AJA.  (2AJF),  (AJW), 
(2AWS),  2 AWT,  (2AZC),  (2BDU),  2BDG,  2BEB, 
(2BEH),  2BEM.  (2BFZ).  (2BIR)  2BJO.  (2BLP), 
(2BML),  (2BNL).  (2BNZ).  (2BQH).  (2BQU), 
(2BRB),  (2BRC),  (2BUF).  2BUM).  2BYC.  (2CAH), 
(2CBG),  (2CBW),  (2CCD),  (2CCU),  (2CEI),  2CES, 
(2CLJ).  (2CNZ).  (2COL),  2CPK,  2 CRT.  8 AS,  SBA, 
8BG,  3BZ.  (2DT),  (3FR),  3FS,  SHL.  (SMK),  80D, 
20T,  3PB.  3QV.  SRW,  8TJ,  8VW,  (3XA),  SZO, 
8ZZ.  8ABB.  8AFB.  3AIS,  SIPB.  8ALN.  (SANJ). 
3ANO,  8BGT.  3BHL,  8BIT,  8BJY,  SBNU.  (8BVC), 
SCBM,  (4BX).  4DC.  4GX.  8AM.  8BG.  8BQ,  8JU, 
8UC.  8SE.  8SP,  8XE,  8ACF.  8AFD,  8AMM,  8ANB, 
8AQ0,  (8ASZ),  8AVD,  (8AVL),  (8AWM).  8BDB, 
8BDN,  8BDU,  8BKE.  8BRC,  8BRM,  (8BRW),  8BXH, 
8CFP,  8CGX.  8CJH,  8CKM,  8CKO,  8ZAC,  8ZAE, 
9ET.   9AIX.   9APS.    (9CBA),  Can.  9AL. 

Spark:  (1BVB).  (1CDM),  (2DI),  (2DN),  (2MN), 
(20M).  2A1D,  (2BQZ),  (2BSC),  (8BFU),  SFP, 
3QX,  (SBVC). 

1GV.  Providence,  R.  I. 
(1ACU),  (1AGH),  (1AJU).  (1AZD),  (1AZW), 
(1BKQ).  (1BQD).  (1BQK),  (1BWJ).  (1CBP), 
ICOZ.  (1CDO).  (1CFI).  1CGF.  1CHJ.  (1CMK), 
(1CMP),  (1CPN).  (1CRF).  (1EE),  (1FS).  (1HX). 
(1PT).  (1PY),  ISC.  (1YK),  (2BML).  (2BQH), 
(2BQU),  (2BRC),  (2BUM).  (2CBG),  2UD,  2VC. 
(3AEV).  (3ADX).  (3AFB),  3AJD.  3ALN,  (3ANJ), 
(3ANO),  ( 3  ATZ ) ,  (3BIJ).  (3BLF).  (8BNU), 
(SBVC),  SCBM,  3FS,  (SDT).  8IK,  (3IL).  (SLP). 
(3MK),  30T.  (3VW).  (3WF).  (4DC).  4DQ,  4GX, 
MIL),  (SAN).  (8AFD).  8ATU.  8AQV,  (8AVD), 
(8AVL).  8  AWM.  8AWP.  8AXB,  (8BBD),  8BDU, 
8BEO,  8BKE,  (8BLT).  (SBNU).  8BNY,  (8BPH), 
8BPU,  SCAF.  SCCX,  (8CKO).  8CWH.  (8SE),  8SP, 
8VY,   8XE,   9AXF,  9CBA,   9CBH,  9EI. 


1BJS,  Damariscotta  Mills,  Maine 

Spark:  1AA,  ICE,  1CK.  1DY.  (1FM),  1FS. 
(1LZ).  IMA.  lOR.  (1ACO).  1AED.  1AIR,  1BCF, 
(1BDV).  1BOE.  (1BPZ),  1BRI  (1BRQ).  1BUB. 
1BVB,  1BZN,  ICED.  (1CGU),  (1CHJ).  1CSS,  2DN, 
2  EL,  2FP.  2KK.  2NF.  20M.  2PF.  2RM.  2ACW, 
2AWF,  2ARB.  2BYS,  3BFU.  SXE,  Canadian  (2AS). 

C.W.:  1DH,  1DY.  1GV.  1HK.  1HX,  1KC,  IPO, 
1RD.  (1UL),  1VQ.  1XM.  1XX.  1ZE.  1ACS,  1ACU, 
1ADL,  1AGI,  1AHS.  1AJU.  1ANQ,  1ASF,  1AWB, 
1AWD  1AZD.  1AZW.  1BCF.  1BDI.  (1BDV),  1BEA. 
1BES.  1BGF,  1BHR,  IBID,  1BKA  fone.  1BQE, 
1CBP,  1CCZ  &  fone,  1CFI,  1CHJ,  1CLZ,  1CMP. 
1CNE.  1CNR.  1CPN.  1CXC.  2BG,  2HJ,  2KL.  2NQ, 
2NZ.  2SQ.  2WR.  2ZL.  2AJA.  2AWF,  2AWH,  2AWS, 
2AXC.  (2B.TO).  2BML.  2BNZ.  2BQU.  2BRC.  2BUM, 
2CBT.  3CM,  3FS,  30D,  30T.  3XA,  3XW  fone, 
3ZZ,   SACK,   3AJD,   3CBM,   SOV,   8QZ,  8SP.  8VY. 
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8XE.  €ACF,  SAGO.  8AOL,  8 APT,  8AVL,  8BRL, 
8CKO. 


2BQU,  Staten  Island,  N.  Y.  C.   (1  Tube) 

C.W.:  1AR,  IBS.  (1GV).  1HK,  (1IV).  1KC. 
1MX,  (lOZ),  1PR,  1PT,  (1QN),  (1QP),  ISC,  (1UL), 
(1VQ),  (1XM),  (1XX).  1YK,  (1ACU),  1AGH, 
(1AGI),  1ASF,  1AST.  (1AWB),  (1AYQ),  (1AYZ), 
(1AZW),  1BAS.  (1BDV).  (1BES).  1BKP.  (IBKQ), 
1BQT,  (1BWJ),  (1CCZ),  1CGZ,  (1CHJ),  1CIC, 
1CIK.  1CIZ,  (1CJA),  1CMK,  1CNB.  1CNR,  (1CPN), 
(1CQW),  1CXB.  2ANM,  8 AS,  (8BZ),  8CC,  8FS, 
8GK,  (8IW),  8LR,  8 LP,  80D,  (80T),  8PB,  8QV, 
8TA,  (8TJ).  (8VW).  8WF,  3XA,  8ADX.  (8AFB). 
3AJD,  8AJH,  8ALN,  (8ANJ),  8AUW.  (8AWH). 
3BGT.  3BIT,  8BIJ,  8BJY.  8BLF,  3BQT,  8BRW, 
8BTY,  8BUP,  (8CAN).  8CBK,  8CBM,  (4BX),  4BY, 
4DC.  4GL,  4 LP,  4MW,  4 XX,  5FV,  (8AN),  8CK, 
8DV,  8EA.  8HH,  (8HJ),  8JU,  8 KG,  8KH,  80W, 
8QB,  8TB,  8UC,  8UE,  8VQ,  8XE,  8 XV,  8ACF, 
8AFD,  8AI0.  8AJT,  8 AMD,  8AMQ,  8AOB,  8AQF, 
8AQG,  (8AQZ)..  8ARI,  8AUA.  «AML,  8AWM, 
8AWP,  8BAS,  8BAZ,  8BBD,  8BDB,  8BEF.  8BIL, 
8BKE.  8BOH,  8BPU,  8BQU,  8BRW,  (8BVM), 
8BVT,  8BXH,  8BXT,  8BZM,  8CAZ.  (8CFP), 
8CKM,  (8CKO).  8CJO.  8CJS,  8CJY,  8CLJ.  8CMI. 
(SCON).  8ZAC,  9EI,  9PA,  9UH,  9UU.  97N.  9AAW. 
9AJH,  9A1X,  9AJA,  9 AON,  ( 9 APS ) ,  9AXF.  9CBA: 
Canadians   (8JI),  (9AL). 

Spark:  1DY,  1CHQ,  8 ABB,  8AJD.  8 BEY,  8EW, 
8RQ,  8UC.  8AVJ,  9DZY,  Canadian  8GX. 


2BIR,  Nutley,  N.  J. 

C.W.:  1ACS,  (1ACU),  1AKG,  1ANT.  1ARY, 
1AWB,  (1AZD).  1AZW,  (1BAS),  1BEC,  IBKQ. 
1BQE.  1CAK,  1CHJ,  1DY,  1ES,  1FM.  1GV,  1HK, 
1HX.  (ION).  1PT.  (1VQ),  1VT,  (1XM),  1YK, 
(2ANM),  2AWS.  2BKT.  (8ADX),  8AFB,  8AJD, 
(8ALN),  8  AN  J,  3AUU.  3AWH.  8BGT,  8BIJ.  8BIT, 
3BLF,  (8BNU),  (8BVC),  8CBM,  8CQU,  8DT.  8EM, 
8FS.  (8IW),  8LP,  3LR.  (8MK).  80D,  30T,  8QI. 
8VW,  8ZM.  (3ZO),  8ZZ,  4BX,  4DC,  4HW,  4MW, 
6FV.  8AFD,  8ALF.  8ALV,  8AMD.  8AMQ,  8APH, 
8AQV,  8AQZ.  8 ASM,  8ASZ,  8ATU,  8AUY,  8AVD, 
8AVJ,  8AVL,  (8AWP).  8  AWT,  8AXB,  8AXK. 
8BBD.  (8BDB).  8BEF,  8BEO,  8BFM,  8BFX, 
(8BIL).  8BJS.  8BMM.  8BPL,  8BPR,  8BRC.  8BRQ. 
(8BRT).  (8BTR),  8BVT,  8BWZ,  8BZF,  8CBJ, 
(8CCX).  8CEI.  (8CGN).  8CJH.  8CJK.  8CJS.  8CJY. 
8CKK.  8CKO.  8CNT,  8CON,  8CPX,  (8CTN),  8 AX, 
8 AN,  8BO,  8BZ.  (8DV),  8EA.  8 KG.  8KH.  8KU.  8PT, 
8QB.  8SE.  8SP.  (8TG).  8UC,  8XE.  87Z,  9AJH, 
9 APS,  9AXF,  9BHD,  9BLC,  9BSG,  (9CBA),  9DR. 
9EI.  (9IO),  9 NX,  (9UH),  9XL,  Canadians  3BP, 
3BV.  <3JI),  (8JK). 

Spark:  1AMQ.  (1CDM),  1LZ.  3AHK  8AYM, 
8BDA,  8BRL.  8EB.  8EW,  8IL,  8TC,  8TK,  8WZ, 
8ZO,    9AAW.    9DCX,    9DYZ,    9AM.    9UH,  9ZN. 


2AFP,  Paterson,  N.  J.  (AH  C.W.) 
(1ACU).  1ADL.  1AIP,  1AJL,  1AKG  IAR,  1ARY. 
1ASF,  1AUN.  1AWB.  1AWO,  1AZD.  1AZW, 
(1BAS).  1BBW,  1BDI,  1BES.  1BEN,  1BKP. 
(IBKQ),  1BNT,  1BWJ,  1CBH,  1CCZ.  1CGQ,  1CHJ, 
1CIK.  (1CK),  1CNR,  1CPN,  1CQW.  1CRF.  1EE, 
(1HX).  (Ill),  1IX,  (ION).  1PM.  1QN.  1QP,  (1RD), 
(1VQ),  (lXG-fone),  (1XM).  (1XX),  3ADT,  3 AFB, 
(3AGC),  3AIS,  3AQH,  3AUW,  3AWH,  (3BGT). 
3ANO.  SANS,  3AQH.  3AUW,  8AWH.  (8BGT), 
3BHL.  3BTJ,  8BTT,  3BJY.  (8BLF),  3BNF.  3BNU, 
3BG,  3BTY.  3BUR.  3BUV.  3BV,  3BZ,  8CBM.  8CC, 
3CCC,  (3CG),  3DM,  3EM,  (3FS),  3IL,  (3IW), 
3MK,  (30T),  3PB,  8QV,  3RV,  (8TJ),  (3VW), 
3XAW,  3XW-fone.  SZO-fone,  4BQ.  (4BX),  4CO, 
(4DC).  (4DL),  (4GX).  (4LP).  5AAM.  5 DA.  5FV, 
5WO.  (8ABO),  (8ACF),  (8ADR),  8AFD,  8AFL, 
(8AGO-fone).  8ALB.  8ALD,  8AMD.  (8AMM), 
(8AMQ),  8ANB,  8ANE,  (8AQF),  (8AQZ).  8ARD, 
8  AUX.  8AUY,  8AVD,  8AVL.  8AWT.  (8AWM), 
(8AXB).  8AXC.  8AXH.  8AXK.  8BDU.  8BEK. 
(8BEO).  (8BLX).  8BNU,  (8BO),  8BPU,  8BRC. 
8BRT.  8BRW.  9-BRZ.  (8BUQ).  8BUX.  8BXA, 
8C \Y.  8CAZ,  8CBJ.  (8CGN).  8CID.  (8CJH),  8CJY. 
(8CKM).  8CLJ,  8CLP.  8CMM.  8CNB.  8COI,  8CON, 
8CPX.  8CQL,  8CTN,  (8CUU),  8CWW  (8DV), 
8HM.  (8JL).  8JS,  (8KH),  8LB.  8PN.  (8PT).  8QY. 
8RW,  (8SE),  8SZ.  8TO,  (8TG)  (8UC),  (8UE), 
8UK.  (8VY),  SWA.  (8XE).  (8XG),  8XH.  8ZAE, 
8ZK.  8ZN.  8ZZ.  9AAP,  9AEU,  9AIX.  9AJA.  9AJH), 
9APH,  9 ARK,  9AXF,  (9BCT),  9BLC,  9BLD,  9CBA, 


9DGQ,  9DR,  9EI.  9HW,  911.  9IO,  (9UH),  9UU. 
9ZN  Can.  (8BP),  (8GX),  (3JI),  3JK,  (9AL). 
Dalits:  (1ACU),  1AWB.  1CGQ.  (ION),  (1VQ), 
SANS,  8AWH,  8BIJ.  (8BNO),  (SOT). 

3ZO,  Parkesburg,  Pa.,  (All  worked  on  C.W.) 
1HX.  1BAS.  IBKQ,  1CHJ,  2BG,  2NZ.  2SQ, 
2ANM,  2BIR.  2CBG.  2CES.  8DM.  8FS,  8GX,  8LP, 
SOT,  8QV,  SSJ,  SZS,  3AAO.  8ADX,  8ALN,  3  AN  J, 
8AQG,  8AUV,  8 BEY,  3BIJ,  8BIT,  8BJI,  3BNK> 
3BNU,  8BTY,  3BVA,  8HJ,  8XE,  8XJ.  8ZO,  8ZZ, 
8AQV.  8AQZ.  8ASZ,  8AWP,  8BRT,  8CLD,  9EI,  Can. 
9AL. 

During  Daylight  Transcons — Spark:  8 BO,  (3GX), 
(311),  (8QN),  (8QW),  SABB,  (8AWE).  8BEC, 
3BEI,  (8 BSD,  3BTY.  C.W.:  2NZ,  2TS,  2UD,  2WB, 
2 AFP,  2AMF.  2AWS,  2AZC,  2BEH,  2BTJ,  (8BG), 
3CG,  8CC,  3CM.  (8FR).  (8FS),  (8GC),  8JI,  (3LP)» 
SOT,  8QP.  8AAO,  (8AAY).  8ABW,  (8ADX),  SAGC. 
8AIK.  8AJB.  8AJD.  8AU,  8  AN  J,  8AOD,  8APD» 
3ASP,  8AUW,  (8AWH).  8BEF,  8BFC.  (8BIT), 
8BJI,  8BJP,  3BJY,  8BRW,  8BTY,  8BUV.  8CAN. 
(8CBM),  8CCC,  8QZ,  (8XE),  8AVL. 


3BIT,  Lancaster,  Pa.,  (All  CW.) 
(1EE),  1IV.  1XM,  (1AGH).  (1AGI),  (1ANQ)» 
(1AWB),  (IBKQ).  1CCZ,(1CHJ),(1CMK),(2HW), 
(2KL),  2NZ.  (2RY),  (2BEH),  (2BJO),  (2BLP), 
(2BNZ).  (2CEG).  (8BZ),  (8CC),  ( 8  DM -f  one), 
8MK.  (80T),  (8XW-fone),  (8ZO),(8AAO).(3AAY), 
3  AFB,  (3AIS).  (3AJD),  (8ANJ),  3ATZ.  8BBN„ 
(3BIJ),  (3BNU).  (3BVA),  (8CBM).  (8CBP-fone), 
(4DC),  4GL.  4GX,  5LL,  5ZA,  6XAD,  8 HP,  8LF, 
(8SP),  (SXE-dalite),  8ZZ.  8ADG.  8ANB,  8BDB, 
(8BEF),  (8BPL).  (8BRC),  (8BXH),  8BXT, 
(8BZF),  8CJH,  8CJY,  8CGX,  (9UU),  (9APS),  9AIX, 

9AZA.   

3RB,  Philadelphia,  Pa. 
Spark:  20M.  8AIB,  8BDA,  8EW,  8RQ,  9AAW, 
C.W.:  1AAO,  1AGH.  1AGI,  1AJU,  1AWB,  1AZW* 
1BCF,  1BES,  1BGF,  1BHJ,  IBKQ.  1BQE,  1CAK, 
1CCZ,  1CHJ,  1CMK.  1GV.  1HX,  1PT,  1XM,  1XX, 
2ACT).  2AFP,  2AWF,  2AXK,  2BEH,  2BFZ,  2BG, 
2BJO.  2BKT.  2BML,  2BNZ,  2BQV,  2BRB,  2BRC, 
2BUF,  2BUM,  2CBT,  2CF,  2CHE.  2CNK,  2CNZ, 
2FP.  2IG,  2KL,  2NZ,  20E,  2UD,  8AAO,  3AEV, 
3  AFB,  8AIS,  3AJD,  3AJV,  3ALN,  8APD,  3AS, 
3BHL,  8BIJ.  8BIT.  3BLF,  3BLP.  3BNU.  8BUV> 
8CBM,  3CG,  3MK,  8MO,  SWF,  8ZO,  3ZZ.  4BX* 
4DC.  4GS,  4MW.  5FV,  5SP.  8ACF,  8AFD.  8AHC* 
8AHR.  8ALB,  8AMM.  8AMQ.  8 AN,  8APH,  8 APT, 
8AQO  8AQV,  8ASM.  8ASZ,  8AVD,  8AVL,  8AWM, 
8AWP.  8AXB,  8BAL,  8BBD,  8BDB,  8BDU,  8BEF, 
8BIL,  8BO.  8BOG.  8BPH,  8BQU,  8BRC,  8BRL, 
8BRW,  8BXH,  8BZF,  8CAZ,  8CBJ,  8CEI,  8CFP, 
8CGX.  8CJH.  8CJY.  8CKO,  8CNW,  8CON.  8CPX. 
8DV.  8GA.  8HJ.  8JU.  8KG.  8KS.  80W,  8PT,  8SE, 
8SP.  8UC,  8UE,  8UK.  8UZ,  8VQ,  8WR,  8XE* 
8XY,  8YD,  8ZA,  8ZZ,  9AJA,  9AJP,  9ARK,  9DR> 
9EI,  9HW,  910,  9UU,  Canadians,  SBV,  3KO  9AL. 

3GX,  Reading,  Pa. 

Spark:  (1AKG),  1BHJ,  1B0E,  1BPZ,  1CEK, 
1CHQ.  (1H0).  ISC,  1SN.  (2ACW),  2AWF,  (2BJ0), 
2EL.  2FP,  (20M),  2UE.  SACK,  (8ACY),  8AHK, 
8AS0,  3BPO.  3DY,  3FP.  3HJ,  (30K),  (3QN),  SXC, 
3ZS.  4BI.  4FD,  4IE.  8ACZ,  8AIB,  8AIX,  8A1Z, 
8AJT.  8ANW,  8AVX,  8AVJ.  8AWX,  8AYM,  8AZF, 
8BAF.  8BDA.  8BQA,  8 BUN,  8 BUY,  (8CDI),  8EB. 
(SEW),  8MU.  HOI.  8RQ.  8TC.  8TS.  8UC,  8VE", 
8VH,  8XXV,  8ZO,  9AAW.  9AGR,  9APS,  9DHZ,  9DX, 
9EF,  9KI.  9UH,  Can.  9BS. 

C.W.:  1AFZ.  1AUN.  1AWB.  1PY,  1XM,  1BQT, 
1CQW,  1HX,  2ANM.  2AWF,  2BG,  2BJ0.  (2BML). 
2CBQ,  2FP.  2.TW,  2NZ.  (8AA0),  3 AAV,  8ALN, 
3AN.T.  (3AWH) .  3BLH,  3BTY,  3BUP,  3BVA, 
3BVC,  3BZ,  (SCO,  3FS.  3GC,  3GK,  8HD,  3IW, 
3JK,  3MK.  30A.  SOT,  3QV.  8VW,  (3ZO),  4BX» 
4DC.  8AFD,  8AIO.  8AMD.  8AQO.  8AQV.  8ATU, 
8 AWM,  8BDU.  8BE0.  8BPL,  8BRW,  8BSJ,  8BXR, 
8CAY.  8CBJ.  8GO.  8KH.  80W,  8SE,  8SP,  8UE, 
8XE  (daylight) ,  8ZAF,  8ZQ.  8ZZ  (fone),  9IO. 


4HZ,  South  Jacksonville,  Fla. 

Spark:  4BI,  4BW,  4FD,  4HS.  4IE,  801,  9DZY, 
9AAP.  9DCX,  9UH. 

C.W.:  1IV.  2AFP,  2BRB.  2BT.  2FP.  2KL.  2NZ. 

3  AFD,  3ALN,  3AUU,  3BG,  3BIJ.  3BLF.  SBMN, 
3CBM,   31PD,   3KM.   3LR.    3ZZ,   4BX,   4BZ,  4DC, 

4  EN,    4GS,    4GV,    4KP,    4KU,    5DA,    5FV,  5UK, 
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8ACF,  8 ALB,  8 AMP,  8AWN,  8BFH.  8BK,  8BO, 
8BOF,  8 BUM,  8BVT,  8CFP  8CKO.  8 JIT,  8 KG,  8KP, 
8SP,  8UE,  8XE,  8 YE,  8ZAF,  8ZZ,  9AIX.  9CBA, 
9DCR,  9EI,  9UU. 

4BX,  Wilmington,  N.  C 

C.W.:  1GV,  1HK.  1QN,  (1QP),  1XM.  1XX. 
(1ACU).  1AGI.  1BGP,  1BKQ,  1BQE,  (1BQT), 
1BWJ,  (1CCZ),  1CHJ,  1CMK,  1CNJ.  1CNR,  1CPN, 
1CTK,  1XAE.  (2BG).  2FP,  2FZ,  (2KL),  2ND, 
2NK.  (2NZ),  2QV,  2RY,  (2SQ),  2TS,  2UD,  2AER, 
2 AFP,  2AWF,  (2AWS),  2AZC,  2BEH,  2BGI,  2BJO, 
2BML  2BNZ  BOX  2BQH  (2BQU),  (2BBB), 
(2BRC),  2CES.  2CNK,  (2COL),  2XAJ,  8 AS,  8BG, 
(2BZ),  8CC,  8CR,  (SFS).  SGH,  8HL,  SIP,  (8IW), 
8 LP,  8LR.  (8MK),  (80T),  8QV,  (8TA),  (8TJ). 
(8VW),  (8ZZ),  SABX,  8AFB,  SAJD,  (8ALN). 
SALR,  (8ANO),  (SAUU).  SAUW.  (8AWH), 
(8BHL).  (8BIJ),  SBIT,  8BJY.  (8BLF).  (8BMN), 
(8BNU),  8BUC,  (8CBM).  SCBO,  8CJY.  4BL,  (4DC;, 
(4DL),  4DS,  4DQ,  4 EI,  (4EN),  4GH,  4GL.  (4GX). 
4HW,  (4ID),  4KC.  4KF,  (4LP),  (4MW),  4LZ, 
6DA.  (5FV),  5UC,  6UK,  8AM,  <HJ),  8JU,  8KG. 
8 LB,  80W,  (8PT),  (8QB),  (8SP).  8TC,  8UE,  8UC, 
8VQ,  (8XE),  -8ZO.  8ZN,  8ZX,  8ZZ,  8ACF,  8ACP, 
(8AFD),  8AIO,  (8AMD),  (8AMM),  8AOS,  8AQO. 
8ASD.  8ASZ,  (8AVD),  (8AVL),  8AWM,  8AWP, 
8AWZ,  8BDA,  (8BDB),  8BDH.  (8BDU).  8BFM. 
(8BFX).  8BIZ,  8BOG,  8BPL,  8BPU,  8BRM,  8CAY. 
8CAZ,  (8CBJ),  8 OCX,  8CEI,  8CFP,  8CJY,  8CKM. 
(8CKO),  8IQN,  8ZAE,  (8ZAF),  9EI,  90X.  9UH. 
9UU,  9AIX,  9 APS.  9 AON,  9AXF,  9BDG,  (9BHD). 
9BLN.  9CBA. 

Spark:  2 EL,  2FP.  2NZ.  20M,  SBEI.  8BVC,  4BI, 
4FD,  4GN,  4HS,  4 IE,  9AMT.  9DHZ.  Can.  8BV, 
9AL. 


9BOG.  9BQW,  (9B8G),  9CAY,  9CBA,  tCFI.  9DAK, 
9DPM,  9 DR.  9D6G,  (9DUN),  9DUG,  9DWK,  9DXN. 
9HW,  (9IO),  9KP.  9LQ.  (9NX),  90X,  9PA,  9UU. 
9XE.  9 XL,  9YAJ. 

Spark:  4BI,  4FD,  5TU.  6XAC,  9CP,  9DZY,  9 XL 
9LF,  9YM. 


5TC,  Box  1557,  Fort  Worth,  Tnui 

Spark:  6AG.  6ABY,  6GK,  BHZ.  5MK.  BNC,  5PE, 
5QA.  5QU,  5TG.  5TP,  5TU,  5Ve,  5WU.  5XAC. 
5ZAE.  6ZAF,  5ZAV,  8ZO,  9 APR,  9AQE.  9DDZ, 
9DSD.9KI  *UU,   9ZV,  9ZUT. 

O.W.:  4BQ,  4 EL,  4ER,  4 FT,  4MW,  5AE,  5AAE, 
6BA,  6DO,  6FV,  5IR,  5JL,  6KB,  6 LA,  5MA,  601. 
6QS,  6SP,  6UK,  6UU,  6UO.  6VA.  6ZAT.  8KA. 
6BES,  6ZF,  7ZU,  8VR,  9ACU,  9AEY,  9AIX.  9AOG. 
9AON,  9AOX.  9BSG.  9CCV,  9DUN,  9NX,  90X. 

5GP,  Anniston,  Ala. 

Spark:  4IE,  (6BP),  (60N),  6SM.  6TU,  (5W), 
8UC,  8ZO.  9ACB,  9DZY.  9KI.  9LF,  90X. 

aW.:  2FP,  SBLF.  8BV,  4CR,  4DC,  4EB.  4GH. 
4GU,  4HW,  4ID,  4 IV,  4IW,  4KF,  4LP,  4MW, 
6AAM.  6AAR,  6AE.  6DO,  6EK,  6FO,  6FV,  6IR, 
6KC,  6 LA,  6U,  6 MA,  6NM,  6NS,  6NV,  6SP,  6UK, 
6VA,  6ZAS.  6ZG.  8AMD,  8BDU,  8BFX,  8BXH, 
8BZF.  8CGX,  8DAK.  8GV.  8KH.  8SP.  8UC.  8UZ. 
8XE,  8XJ,  8ZZ,  9AAP,  9AGR,  9AIX,  9AJG.  9AOG. 
9AON,  9 APS,  9AQJ,  9 ARK,  9ATA,  9AXB,  9AXF. 
9BAK,  9BOT,  9BDB,  9BRL,  9BRS,  9BSG,  9CCS, 
9DKH.  9DXN,  9DZ,  9 EI,  9NX,  9WA,  9YA,  9 YE. 

5TU,  Box  356.  Commerce,  Texas 

Spark:  (6ABY),  (6AE),  (6AEJ),  (BAET), 
(6ACQ),  (6AG),  (6AL),  (6FI),  (6FZ),  (6GK), 
(6HZ)  (6IC),  (6IR).  (6JI).  (6MK),  (6NC),  (6NI). 
(6NS),  (6NU),  (60I).  (6PE),  (6QA).  (6QI), 
(6RB),  6SO.  (6TC).  (6TI),  (6TP),  (BUD),  (BVA), 
6XAC,  6ZA,  6ZAF.  (6ZAY),  (6ZAW).  (6ZC),  8UC. 
(8ABV),   (9AQE).   (9DZY),  9LF,  9HT.  (9ZV). 

C.W.:  (6AE),  (6BO),  (6DI),  6DO,  (6DY),  6EK. 
(5FV),  6IR,  (6JB).  6KC.  6MA,  (6NS).  (6UK). 
(6UN.)  (6TH).  (6VA),  6ZA,  (6ZG),  6KA,  8UC. 
8ZZ,  (9ABV),  (9AOG).  9BSG,  (9  CCS).  9DUG. 
(9DUN),  9 NX. 

5DO,  Memphis,  Tenn. 

C.W.:  2FP,  2NZ.  8ALN,  8HLF,  8BZ,  SHL. 
Can.  8KO,  4AZ,  4BX,  4DC.  4DG,  4FW,  4HW, 
4JH,  4KC,  4KF.  4 LP,  4MW,  6AAM,  6ACF,  6DI, 
6FO,  (6FV),  6GK,  6HI.  (6IR).  6JB.  6JL,  (BKC), 
6  LA.  BLK.  6MA.  6NM.  BPB,  6  PL,  6SP,  6UE, 
(6UK),  6UO,  (5VA),  (6XY).  6ZA.  6ZAS,  .8 AFT, 
8 AN.  (8ANB).  8AP,  8 APT,  8ASZ,  8AUA.  8AWM. 

8  AWT,  (8AXB),  8BAK,  8BDB,  8BDU.  8BFM, 
8BFX.  8BKE,  8BNU,  8BRM,  8BRQ,  8BZI,  8CAZ, 
8CGX,  8CKO.  8KH,  8SP,  8UC,  8VQ,  (8VY),  8XE. 
8XY,  9AAP,  9ABV,  9ACP,  9AEP,  9AIX,  9AJA. 
9AJP,    9AMI,    (9AOG).    (9AON).    9  APS,    9  ARB, 

9  ARK,    (9AUS),    9AXF,    (9BDB),    9BED,  9BHL, 


Spark:  <«AO).  (8AR).  (8AAU).  8ACR.  8AHQ. 
6AIU,  6AJH.  8AKI,  (6AKT),  8 ALA.  8ALD.  8 ALU, 
6ALW,  (6AMK),  (6AMZ),  (6AQU),  (6ARK). 
6AWH.  6AUP.  (6AVD).  (6  AYR),  6BH,  6BMI, 
6BJU.  (60C).  (6DP),  8EA,  (8GT),  (6HC),  (6IB). 
6KE,  (6MH),  SOD.  (80L),  8QY),  (6TC).  6TU. 
6UP.  8VX.  8ZU,  7BK,  7FI.  (7KJ),  7NN,  (7NW), 
(7TJ),  7T0,  7TW,  (7VF),  (7AEA).  Canadian  9BD. 

C.W.:  6 ALU,  (6ASJ).  6AWP,  (6AWT),  (8BF), 
(6BCD),  6 BEG,  6 BBS,  8BFE,  6BJC,  6BKB,  8BMD, 
(6BQC),  6BQQ.  6BSA,  (6CU).  6DR,  (6EA),  (6EB). 
6 EN,  (6FT).  (6GY),  6JD.  6KA.  6LV,  6 NX,  600, 
6RR,  6TI,  6ZF,  7LU.  70Z,  (7SC). 

6AWP,  407  West  First  St.,  Santa  Ana,  Calif. 

C.W.:  (6ZA),  6AIF.  6AIY.  (6AK),  (6AKW). 
6AOT,  (6ASJ).  (6ATP).  (6AUN),  (6AWT), 
(6BJD.)  (6BKB),  (6BPU),  6BQF,  8BSA,  8DF,  6EK. 
(6FH).  6GH,  6IB,  (6KC),  6KU  (6LU),  6NN,  60V, 
6PI.  (8TI).  (6TW).  6XAS.  6XH,  (8ZA).  6ZAA. 
6ZAC.  6ZAE.  (6ZAF),  (6ZF).  6ZG.  (6ZN).  6ZL 
(6ZT).  6ZX,  (6ZZ),  (7DP),  7NF,  7NA.  7NI.  (7MF). 
(70Z),  7 SO,  7XG,  7XF,  (7ZU),  (9AYU).  9WD, 
(9WU),   (CL-8),  Can.  9BD. 

Spark:  (6AAK).  6AAU,  (6ABU),  (8AEH). 
6AGT,  (6AHF).  (6AJH).  6AJR,  (6AKL).  8AMZ. 
6AR,  6 AS,  (YATU).  6BDQ,  (6BJU),  (6BJY),  8BJY, 
6CC,  6CS.  6GR,  6GX,  6HC,  (6IC),  6IU,  (6KC), 
(6VK).  6VX,  6ZAM.  (6ZB).  6ZQ.  (6ZU).  6ZX. 
(6ZZ),  7KB.  (7LY),  (7MF),  7MP,  7NF,  (70T), 
7TJ,  (7ZU). 

60D,  South  Pasadena,  Calif. 

Spark:  6IF,  60F,  (6ZA).  (8AK),  (8AR),  (6AS), 
6BM.  (6BW).  8CC,  6CP,  6CV,  (8DP),  (6EX), 
(6FH),  6FJ,  (6FK),  (8GF),  (8GR),  (6GT),  (8GX), 
(6HC).  (6HP),  (6IB).  (6IC).  (6IM).  (6KC), 
(8KM),  (6KX).  (6LU),  (6MZ).  (8NG),  (60C), 
(80H),  (6PJ),  (6PO),  (6PR).  (8QK),  (6QR). 
6QY.  (6TO).  (6TU).  (6TV).  (8VK).  (6VX), 
(6WG).  (6WZ).  (6XH).  (6ZB),  6ZD,  6ZE.  (6ZI). 
(6ZJ).  (8ZK).  (6ZU).  (6ZX),  (6ZZ).  (6AAH), 
(6AAK).  (6AAU),  6AAW,  6  ABM,  (6ABU). 
(6ABW).  (6ABX),  6ACM.  (6ACR),  6ACW, 
(6ADA).  (8AEH),  6AEI.  (6AFP),  8AEY.  (6AGF), 
(6AHF).  (8AIF).  (6AIN),  8AJD,  (8AJH),  (6AJR), 
(8AKL).  6AKT.  (6ALA),  6ALV,  (6AMK),  6AMW. 
6ANG.  (6ANI),  (6AOE),  (8A0R).  8 APE,  (6AQU), 
6AQY,  6 ARK,  (6ARS).  (6ARW),  8ASN,  (6ATU). 
(6AUD),  (6AVB),  (6AVM),  (6AVV),  6AVX, 
6BAK,  8BCJ,  (6BGL),  (8BIU),  (6BJV),  7BK,  7 BP, 
7BH,  7FI,  (7FJ).  7GA.  7GJ.  7GQ,  7HF,  7IN. 
7IY,  (7MF).  7JD.  (70T).  7TJ,  7XD.  7YA.  7ZJ, 
7ZT. 

C.W.:  BZA,  (6AK).  8FH.  (6GF),  6HC,  (6JJ), 
6KU,  800,  8ZB.  60H,  (6ZI),  8ZS,  8ZX.  8AAT, 
6AEH,  8ASJ.  6ASV,  6 AWT,  (8ATP),  6BJY,  6BMD, 
7MF,  7XF,  9DN,  9 WD,  9AMB,  9AYU,  9BJI.  9DVA. 


7NW,  Homiiam,  Wash. 

Spark:  (8ABX),  8ABW,  6ACR,  6 ALA,  (6AMK). 
6ANG.  6 ARK,  (8AVM).  (6CC).  (6DD).  (8EX),  8FF, 
(6GF).  (6IB),  6IC,  6TU.  (7AEA),  7BH.  (7BK), 
7BZ,  (7EX),  7FH.  (7FI),  (7GE).  7HF,  (7IW1. 
(7IY),  (7KE),  7KZ.  7MF.  70F.  70W.  (7TO), 
(7TW).  (7VE),  7VF.  7WG,  7ZK.  (SEC),  Can. 
BCT,  (9BD). 

C.W.:  6AAT.  6ABX.  6BCD.  8GR.  6KA,  6RH 
7AEA.  7DD,  7LU,   (7MF),  7NA.   (70Z),   (7QW> . 


7TH,  Walla,  Walla,  Wash. 

Spark:  6GF,  6GI,  6HC,  6  ABU,  6ACR.  6AMZ. 
6 ARK,  7BK.  7GE.  (7JW).  7NW  ,70F,  7RA.  7TO, 
7UW,  7VL,  (7VF),  (7ABY),  (7AEA).  (CL8). 
Can.  9BD. 

C.W.  6 EN,  8FF,  6 FT,  6KA.  6 AWT,  8BSA.  7IA, 
7LU,  (7NA),  7QW.  7RN,  7ZU.  Fones:  7IA,  7RN, 
7XF,  7ZU. 

7GE,  Pasco,  Wash.  (1  Tube) 

Spark:  6CC.  (6EX).  (6GR).  6IB.  8LC,  6LG, 
6NN,  8RM,  (6TU),  (6AJR),  8AQU,  6AMK.  8BAK, 
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6 AID,  6 ABU,  «AAU.  «AGF.  6ABX,  7AW.  7AX. 
(7BG),  7BH.  (7BK),  (7BZ).  7CU,  (7EO).  7BY. 
<7FI).  7FQ.  (7FR),  7GA.  7HD,  (7HI),  (7IW). 
(7IY),  (7JW),  (7KB).  (7KJ),  7  KM.  (7NN), 
(7NW)f  (70H).  (70T),  (7NL).  70F,  (7RO).  (7TO), 
(7VE),  (7VF).  (7VZ),  (7WO),  (7WM),  7YA. 
<7YS),  7ZK.   (7TJ),   (7AAB),  CL8. 

C.W.:  5WH,  «PF,  66F,  4VGX.  «GY,  6JD.  6KA 
very  QSA.  6KC,  6KU  very  QSA.  6LO.  6 NX,  SOL 
•PI,  6UO.  6 AWT  very  QSA.  6 BBS,  6AAT.  6ASJ. 
•BCD.  6BMU.  7BS.  7LU  very  QSA.  (7QE).  (7QW). 
(7RN),  (7SC),  (BTS).  (7NA).  9AYU.  Can.  (5AK). 
SBC.  (9BD). 

8AVJ.  Canajoharie,  N.  Y. 

Spark:  1AA.  1ADC.  1AMQ.  1AW.  1BJS.  1BOE. 
(1BPZ).  1BRQ.  ICE.  1CHQ,  1DY,  (1FS).  1LQ. 
1SN.  2AOW,  (2  ARB).  2AWF.  2BQZ.  (2COJ). 
(2DN).  2EL,  2FP,  (20M).  8AHR,  SAWB.  8BBI. 
SBEU,  8BP.  8BSB.  SHB.  SHJ.  811.  8AFV,  8AJT. 
(8AOI).  (8AOT).  8APB,  (8APU).  8AXX,  8BAC. 
8  BAH.  (8BCW).  8BDA.  8BJS,  (8BLH),  8  BUN. 
8BYP,  8BZ.  8CJH.  8EJ,  8IL,  8KY.  8MU.  8RQ. 
8UC,  8UB.  8VE,  8VQ,  8XE,  8Z0.  9AAW.  9AFS. 
9BS.  9LF. 

C.W.:  1ADC.  1ADL,  1AGH.  1AGP,  1AJU,  1ANQ. 
1AQW.  1ARY.  1AWB,  1AZD,  1AZW,  1AZX.  1BCF. 
1BES.  1BGF.  1BKA  fone.  1BKQ,  1BNT.  1BWJ. 
1CAE.  1CBH.  1CBP,  1CCZ.  1CF1,  1CGR,  1CHJ, 
1CHK,  1CJH,__1CMK,  1CNK,  1CNM,  1CNR,  1CPN. 
1CQW.  1HK.  1PY.  1RN.  ISC,  1XX.  1YK.  2ANM. 
2ATR.  2AWF,  2AWH.  2  BAA.  2BEH.  (2BIG). 
(2BML).  2BQH  fone.  2BQU.  2BRC,  2 COS,  2FP. 
2KU  2RY.  8AAO,  8AFB.  8 ANT,  8AJL,  8AUU. 
SAWS.  8BG,  8BLF,  8BNU,  SBRW,  8BTY.  SBYC. 
8CBM,  8CLJ,  8HL,  SHY,  8IW,  SLR.  80T,  8 PS, 
8RW,  SVJ,  8VW,  8ZM,  8ZO,  8ACF,  8AFD,  8APH, 
8 APT,  8AQO,  8AVD,  8AVL,  8AWP  fone,  8AZF. 
8BEO.  8BFX,  8BJH,  8BNU,  8BRC,  8BRW.  8CAZ. 
8CBJ,  8CCX,  8CIO,  (8CIV),  8CJH,  8CJY.  8CKO. 
8CNW,  (8CPG),  8CUK,  8HJ,  8JU,  8SP,  (8TB), 
8XE. 


6BCW.  Gen.  Delivery.  Rome,  N.  Y. 

Spark:  1DY,  1H0,  1LZ.  lOE,  1ACO,  1AKG. 
1BPZ,  1BRQ.  2DN,  2EL,  2FP.  2JG,  20M,  2RM, 
2TJ,  2AHU,  2ARB.  2BJO,  8CN.  8FP.  8GX.  8IN. 
8QN,  3ACY,  8AHK.  8  A  WE,  8EO,  8EW,  8HL,  8RQ, 
8TC.  8UC,  8ACF,  8AHU,  8AIB,  8APB,  8AVJ,  8AXX. 
8BAC.  8BDA.  8BQT,  8BZU.  9UH. 

C.W.:  1GV,  1QN.  1PT.  ISC,  1XM,  1XX,  1YK. 
1ACS,  1ACU.  1AGH.  1AGI.  1AJU.  1AWB.  1BKQ. 
1BWJ,  1CBH.  1CDO.  1CMK,  1CPN,  2BG,  2DA, 
2FP.  2JW,  2NZ.  20T,  2TS.  2UD,  2 AFP,  2AGH. 
2AQF.  2AWH.  2AWS,  2AYG,  2AYV,  2BAA.  2BEH. 
2BFE,  2BFZ,  2BJO.  3BLP,  2BML.  2BNZ,  2BQH, 
2BQU.  2BRB,  2 BUM,  2CBG.  2CBT.  2CKL.  2 CMS. 
2COL.  2BFI,  8 BY,  8BX.  SCC,  8IW.  SOT,  8ZO. 
8ZZ.  SAFB.  8  AN  J,  8ANO,  8  BIT,  SBNU.  SBTY. 
8BVC  SCBM,  8CCC.  4BX.  4 XX,  8 AX,  8HJ,  8KG. 
80W,  8SE.  8SP.  8UK,  8XE.  8AQF,  8AVL.  8AWM. 
8BDO,  8BDU,  8BNU,  8BNY,  8BPH,  8BPL,  8BRC, 
8 BUT,  8BXH,  8CBJ,  8CBO,  8CJH,  8CKO.  8CON, 
8CPC,  9 ARK. 


8BHF,  Feirport,  N.  Y. 

C.W.:  1ARY.  1BKQ.  1CAZ,  1CHJ.  1CNR,  1HX, 
1VQ,  1XM,  2AER,  2AFP,  2AJA,  2BEH,  2BQH, 
2BQU.  2BRB,  2C0L,  2FP.  2KL.  2OT,  2SQ.  8ADX. 
SAFB,  8AIS,  8ALN.  SANJ,  SANO,  8APD.  3BLJ, 
8BIT.  8BLF.  8BNU.  SBRW,  8CBM.  SCC,  8DT.  8KO, 
SOT,  SZO,  8ZZ,  8ACF,  8AHK,  8AIO,  8 ALB,  8ALF, 
8ALV.  8AMM,  8AMQ,  8 AN,  8AOL.  8APT.  8AQZ, 
8  A  YD,  8AWM,  8BDU,  8BEO,  8BMM,  8BNU,  8BO, 
8BOA.  8BPH.  8BRM,  8BUX,  8CAY,  8CAZ,  8CCX. 
8CEI.  8CFP.  8CGQ,  8CJH,  8CJY,  8CKO,  8C0I. 
8CON.  8COO.  8HJ.  8KG.  8KH  8LZ,  80W.  8QB, 
8SE  8SP.  8UC.  8XE,  8ZAF,  (QRA7) ;  8ZX.  8ZZ, 
9AIU,   9APS,  9BDB,   9BSG.   9HW.  9IO. 

Spark:  1SN.  2 ARB,  2BJO,  2NF.  20M,  8BEI.  8BU, 
SGX.  8QN.  8ALW,  8APB.  8AZF.  8BAH,  8BDA, 
8BGT.  8CTZ,  8CUO.  8CYD,  8DAA,  8EA,  8EW. 
8IL.  8TC,  8TK,  8VE,  8VH,  8VQ.  Phone:  1CIZ, 
lCfcA,  8XW.  8AQO.  8AWP,  8AZD,  8BOA. 


SZO,  1375  Franklin  Ave.,  Columbus,  Ohio 
Spark:  1AA,  1AKG,  1AOK,  1ARY,  1AW.  1BDT. 
1BEO,    1BRQ,    1BVB,    1CHJ,    1FM,    1GM,  1WQ. 


2AAF,  2ARY,  2AWF,  2 EH,  2FP.  20M,  2RM.  2TS, 
8 ABB.  8AHK,  8AOY,  8BFU,  8BYC,  8GK.  SBW, 
SWF.  SWR,  SZS,  4AO,  4BI,  4CX,  4EZ,  4FD.  ATS. 
4GM.  4GN.  4GU.  4HS,  4IE.  4YA,  6ABY,  6BR. 
6GK.  5 LA,  5MA,  5PE.  5TU,  6XB.  5XJ,  6XU, 
5ZAA.  5ZAC,  6ZAF,  5ZAK,  5ZZ,  •TV,  8AAP. 
8ACF.  8AER.  8AFK.  8AGP.  8AHY,  8AIB,  8AITr 
8AIZ,  8AJX,  8ALQ.  8 ALU,  8ANW.  8ASL,  8ASYr 
8ATU,  8AUX.  8AVH,  8AXN,  8 AY,  8AYM,  8AZF„ 
8AZH,  8AZR,  8 BAH,  8BAZ,  8BDA.  8BDV,  8BBP. 
8BFH.  8BGT.  8 BHD,  8BHO.  8BNA.  8BNK.  8BQAr 
8BRL,  8BRM.  8BXC,  8BXX,  8CGZ,  8CJZ.  8CKV. 
8CMF.  8CMI.  8CMY.  8CP,  8CPP,  8CTD,  8CUOr 
8CWB.  8CWD,  8BA.  8EB,  8EO.  8EW.  8K0.  8KJ„ 
8KY.  8LQ.  8MU.  8NR,  8NZ,  801,  8RQ.  8TC,  8TK, 
8UC,  8 UN,  8VH,  8VQ.  8 WD,  8WU,  8WZ,  8XE, 
8YR,  8YU,  8ZY,  9AAW,  9ACB,  9AES.  9AFK,  9AGC 
9AGR.  9AIR,  9ALP.  9AMK,  9AMT,  9AMX.  9AOY. 
9APK  9 APS,  9ARG,  9AVH,  9AYK,  9AYW,  9AYYr 
9AZA,  9BAK,  9BDF.  9BK.  9BRS.  9BYA,  9CPr 
9DAY,  9DCX.9DDZ,  9DGX,  9DHZ,  9DI.  9DKY, 
9DMJ,  9DPB,  9DSD.  9DTN,  9DWM,  9DWX,  9DXE. 
9DXT,  9DZI,  9DZX.  9DZY,  9FK,  9FS,  9GX,  9HRr 
9HT,  9  J  A,  9JX.  9KA.  9KI,  9LF,  9MC.  9ME.  9MS, 
90E.  90F.  90R,  90X,  9QC,  9RC,  9TI.  9UH,  9US, 
9VL,  9WX,  9WY.  9XB,  9X1.  9XT.  9YAK.  9YB, 
9YJ.  9YM.  9YQ.  9ZH,  9ZJ.  9ZN,  9ZV.  9ZX. 

C.W.:  1ACG.  1ACU,  1AJR.  1AJU,  1AR,  1ASF. 
1AUZ,  1AWB.  1AZW,  1BDI,  1BGF,  1BKA,  1BKQ, 
1BQI,  1BQT.  1CAK.  1CCD,  1CCZ,  1CGQ,  1CHJ, 
1CIK.  1CIT.  1CNE,  1CNR.  1CNW.  1CQP.  1CQW. 
1CVE,  1GV,  1HK,  1HX.  ION,  1PM,  1QN.  1QP, 
1VT,  1XAD,  1XG.  1XM,  1XX,  1XZ,  1YK.  2 AFP, 
2AJA.  2ANM.  2APB.  2AWS,  2BDU.  2BEH.  2 BEN, 
2BFU,  2BFZ,  2BG.  2BIR.  2BIT,  2BLB.  2BLP, 
2BNZ.  2BQH.  2BQU,  2BRB,  2BRD.  2BRT.  2BTW, 
2CES.  2CIM.  2DN.  2FP,  2KJ,  2LR,  2MJ,  2NZ, 
2SQ.  2TS,  2UD.  2VH,  2WB,  2WF.  2XB.  2XM, 
8ADX,  SAJD.  SAL,  8ALF.  SALN,  SANJ,  SANO, 
SARN.  8AUU.  8AUW,  8 AXE.  8BFU,  8BG,  8BGT. 
8BHL,  SBIA.  8BU,  8BJK,  8BLF.  8BMN,  SBNU. 
8BQ.  SBRW.  8BVA,  8BYC.  8BZ.  SBZH,  SCBM. 
8CC,  SCCC.  8CKM,  8FP,  SHL,  8IL,  8IW.  8JJ. 
SJK,  8LR,  8MA.  SOT,  8SY.  8TW.  8VW.  8XW. 
8ZO.  8ZZ.  4BX,  4 BY,  4 DC,  4DF.  4DK,  4DS,  4BB, 
4 EH,  4GH,  4GL.  4GX.  4HW.  4IT>,  411,  4IV,  4JH. 
4KC,  4KF,  4KP,  4U.  4 LP,  4MT.  4MW.  4QT.  4ZB. 
4ZC,  4ZZ.  5AA,  5AAM,  6ABN,  6DA,  5DI.  6DO, 
5F0,  5 FY,  5JB.  6JL,  5KC.  5 LA.  SMB.  5NS.  SNV. 
5SO,  5SP,  5UK.  6VA.  5XA,  5XAB,  6XC.  5ZA. 
5 ZAP,  6ZAT,  5ZAY.  6ZG.  6 EN.  «KA,  •TV,  6ZAC, 
«ZG.  7KX,  8AAL,  8AAZ,  8ABV.  8ACF.  8ACH. 
8AFD,  8AFY,  8AGN,  8AGR,  8AGW,  8AGX.  8AIG, 
8AIM.  8AIO,  8AJU,  8AK,  8ALB,  8AM,  8 AMD,  8 AN. 
8ANB  8AOL,  8AOI.  8AP,  8APT.  8AQ.  8AQF,  8AQO. 
8AQV,  8AQZ,  8ARD.  8 ARK.  8 ASM.  8ASQ,  8ASZ. 
8ATU,  8AVD,  8AVH,  8AVK,  8AVM.  8AVT. 
8AWM,  8AWP,  8AWT,  8AWX.  8AWZ,  8 AX,  8AXB, 
8AZH,  8BAS.  8BAZ.  8BDB.  8BDO.  8BDU.  8BEF. 
8 BEN,  8BEO,  8BEX,  8BFM.  8BFN,  8BFX,  8BHY, 
8BIL.  8BKE.  8BKN,  8BL.  8BLT,  8BMM.  8BNO. 
8BNU,  8BNY,  8BO,  8BOG.  8  BOX,  8  BP  J,  8BPL, 
8BQF,  8BRM.  8BRL.  8BRQ.  8BRT.  8BRZ,  8BUX. 
8BVT.  8BWA,  8BXF.  8BXX,  8BZF,  8BZO.  8CAB. 
8CAG.  8CAY,  8CAZ,  8CBC,  8CBJ.  8CCX.  8CDK. 
8CDZ,  8CEI.  8CFP.  8CGN,  8CG0.  8CGX.  8CKM. 
8CKO,  8CLD.  8CMI.  8CNP.  8CON,  8COO.  8CPX. 
8CQZ,  8CSL.  8CTN,  8CTP.  8CVE,  8CWE.  8CWP. 
8CWS.  8CWX,  8CXX.  8CYB,  8CYT.  8CZW.  8DAK. 
8DAL.  8DD,  8DH.  8DV,  8DZ,  8EA.  8 FT,  8GH, 
8HH,  8JL.  8JU,  8KG.  8KH.  8LZ,  8ML,  8MP. 
8NB,  8NJ,  8PT,  8QB,  8SP,  8TD,  8UC,  8UB,  8UK. 
8UZ.  8VQ,  8VY,  8WR,  8XE,  8XU.  8XV,  8 YD, 
8YE.  8YG,  8YR,  8YU.  8ZAE,  8ZAG.  8ZE,  8ZF, 
8ZG.  8ZH,  8ZM.  8ZN,  8ZY,  8ZZ,  9AAP,  9  A  AW,  (hi) 
9AB.  9ABV,  9AIX,  9AIY.  9AJA.  9AJH.  9AJP. 
9ALS.  9 ANA,  9AOG,  9AON,  9APM,  9 APS,  9APV. 
9ARG,  9 ARK,  9ARM.  9AUA,  9AXF,  9BAA,  9BDB, 
9BGH,  9BHD,  9BLC,  9BSG,  9 BUD,  9BZI,  9CBA, 
9CEN.  9CP,  9DA,  9DBC.  9DCP,  9DCR,  9DFB, 
9DGM,  9DKY,  9 DR.  9DXN.  9EI,  9FK,  9GL.  9HW, 
9IO.  9KP.  9LQ,  9 NX.  90X.  9 PA,  9PF,  9PK,  9PW. 
9QE.  9UH.  9US.  9UU.  9WU,  9XAC,  9XAQ,  9X1. 
9XL,  9YAE.  9YAJ.  9YAM,  9YF.  9YI,  9YQ,  9ZJ. 
9ZL. 

Fone:  1XAD,  2XB,  8XW,  8ZO,  8ANB.  8AWZ, 
8AZH,  8CGX,  8CLD,  8CMI,  8CWP,  8YD,  8YU, 
8ZZ,  9BDB. 

Canadian — Spark:  2EH.  8 BP.  8GN,  SGX,  9BS. 
C.W.:  2EF.  2FZ,  8BP,  3BV,  8JI,  SJK,  9AL. 
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8AB,  Port  Huron,  Mich. 

C.W.:  1GV,  1XM,  1AWB,  1BCF,  1BKQ,  1CNR. 
iCPN,  10XB,  2 BE,  2BG,  2FP.  2KL  2NZ,  20T. 
2SQ,  2SZ,  2  AFP,  2ANO,  2AUZ.  2AXK.  2BEH, 
2BLP,  2BQH,  2BRC,  3BG.  8BP,  3BZ,  3CM,  8IW. 
3 LP,  SOT.  8PB.  3ZO,  SAJD,  3ALN,  8 ANY,  8BEH, 
8BIJ,  8BIZ.  3BLF,  8CBM.  4DC,  4DS.  4GH.  4GL. 
4GX,  6EK,  5FV,  5ZA,  8AM,  8 AN,  8BG,  8EB,  8 FT, 
8HJ,  8KH,  80W.  8SPf  8UC,  8UE,  8VQ,  8VY.  8XE. 
8XJ,  8ZO,  8ZZ,  8ACF,  8AIB,  8ALM.  8AQZ.  8ARW. 
8 ASM,  8AVD,  8AVL,  8AVY,  8AWT,  8BDB,  8BDU, 
SB  PL,  8BRQ,  8BXA,  8BXH,  8CKO.  8CLD,  8CNA, 
8ZAF,  9AL.  Canadian:  9AR,  9BH,  9BZ,  9DO.  9DR, 
9EI,  9ET,  9FK,  9IO,  90R.  90Xf  9PA,  9UHf  9US, 
9UU.  9WU,  9XL,  9XM,  9ZJf  9AAU,  9AIX,  9AJA, 
9AJH,  9AMT,  9AON,  9 APS,  9AQJ,  9AXF,  9 BHD, 
9BSG,  9CBA,  9CGG,  9DCR,  9DEK,  9DFB,  9DRG. 

Spark:  6ZL,  8BXC.  9FS,  9ZN,  9ZV,  9DXE. 


8CEF,  Monessen,  Pa. 

Spark:  1BPZ,  1CHZ,  2ARB,  2ACW.  2AER,  2ARY, 
SAJD.  311.  3EJ.  8HJ,  4IE,  8EW,  8EB,  8FQ,  8RQ. 
8UC,  8VQ,  8XE.  8ACF,  8AIB.  8AIZ,  8AJT,  8ALW, 
8AZF,  8BAZ,  8BEP,  8CSD,  8ZO,  9KI  9 DC,  9AAW. 
9ZJ.  9YB,  9AFK,  9AGR,  9  AIR,  9APS,  9DCX, 
9DZY,  9YAC. 

C.W.:  1GV,  1KC,  1RD.  1XM,  1ABY,  1ACS, 
1ACU,  1ANQ,  1AWB,  1BQT,  1CCZ,  2DA,  2BG,  2FP, 
2FZ,  2EH,  2NZ.  2UD.  2WR,  2AFW,  2AFP,  2BEH. 
2BFZ.  2BJO.  2BNZ,  2BQD,  2BQH.  2BML.  2BRB. 
2BRC.  3FS,  8IK,  8IW,  8MK,  3  LP,  SLR.  SOT, 
SSX.  8VW.  8WF,  3XW,  3ZO,  3ANO,  3BGT,  8BIJ. 
SBRW,  3BSJ.  8BTY,  3CBM,  4BX,  4 DC.  4FF,  4 LP, 
5AAM.  8CI,  8DV,  8EA,  8GA,  8LJ.  8NV.  801.  8SP. 
8UE.  8XE.  8ZH.  8ZZ.  8ACF,  8AIM.  8AFY.  8AMM, 
8ASZ,  8AVL,  8AWM,  8BDB,  8BDU.  8BGG,  8BMM. 
8BPL.  8BRM.  8BRW,  8BSJ,  8BTR,  8BRT.  8BUT, 
8BZF.  8CEI.  8CFP,  8CJY,  8CKO.  8CLD.  8CVY, 
8ZAE.  8ZAF.  8ZAG,  9AL.  9EI,  9HW,  9AMT.  9ALC, 
9  APS. 


9BAF,  Brainerd,  Mian. 

C.W.:  1XM,  2FP,  2BEH,  SLR,  3QV.  4BC.  4BQ. 
KF4,  (5EK).  6DO.  (5RL),  5FO,  6LJ,  5SP,  6ZG, 
6KA.  7LU,  7ZU.  8AIO,  8AM.  8AUB.  8AXB,  8BFX. 
8BRW,  (8CAZ),  8JL,  (8MP),  8KH.  8UC,  8UK. 
(8VY),  8  XV,  8ZZ,  9AL,  9AIY,  9AIX,  (9AAP), 
9AJA,  9AJH,  (9AKD).  (9AMI),  9AM U.  (9AOG), 
(9AOR),  9APS,  (9ARK).  (9ARZ).  9 ASF,  9AUU, 
(9AUA),  9AXF,  9BAP,  (9BBF),  (9BGH),  (9BKP), 
(9BHD).  9BBB,  (9BQW),  9BZI.  (9BSG),  9CP, 
(9CBA),  (9BJB),  (9CDV).  9CCV,  9DX,  (9DR), 
9DUG,  9DXK.  9DIO,  9EI.  9EW.  (9FK),  (9GL), 
9HW,  (9IL).  9KP,  900.  9PN,  (9QE),  (9QF),  9UUf 
9VE.   (9YAJ),  9 YAK.  9US.  9YF,  9ZX. 

Spark:  8AZF.  9AAW.  9  ASK.  9AYW.  9AXU, 
9AAR,  9DSM,  9DZY,  (9LF).  (9MF),  (9XT),  9ZC. 


9DWK,  Jackson,  Mo. 

Spark:  4BI,  4FD,  4IE.  (5ABY),  5TU.  8AIB.  8BBL, 
8BDA,  80I,  8UC,  8ZY,  9AAW,  9ABV,  (9ACB), 
9AFK.  9AIR,  9AMK,  9APS.  9AVH,  9AWY,  9AYY. 
9CP,  9DAY.  9DDZ,  9DHZ.  9DJB.  9DQO.  9DTN, 
9DWM,  9DWO,  9DXE,  9DXT.  9DZY.  9FK.  9GX, 
9KI.  9LF,  9QR.  9WY,  9 XT,  9ZN.  9ZV,  Canadians 
3GX.  9BS. 

C.W.:  2CC,  2CDR,  2FP,  2NZ,  2VW,  8AFB,  8ANO, 
3BG.  3BLF,  3BZ,  3CBM.  8IW,  3JK,  3Z0,  SZZ, 
4BX,  4CX.  4DC.  4DQ,  4GH.  4HW,  4JH,  4KF, 
4 LP,  (5AAM),  5DO.  5EK,  6FO,  5FV,  SIR,  5JB, 
5KC,  6KP,  5 LA,  5MA.  5ND,  5SP,  6UK,  5UO,  BXC, 
8ACF,  8AFD.  8AIO.  8AM.  8AMD,  (8ANB).  8AWM, 
8AXB,  8BDB,  8BDM,  8BDU,  8BEK,  8BFM,  8BFX, 
8BGG,  8BKE.  8BPL,  8BRC,  8BRG.  8BRW,  8BVT. 
8BZF,  8CAZ.  8CJY.  8CKO.  8DAK,  8EA,  8KH,  8PT, 
8SE.  8SP.  8UC.  8UK,  8UZ,  8VY,  8XE,  8XJ,  8YG, 
8ZAG,  8ZG.  8ZN,  8ZZ.  9AAP,  (9ACB),  9AEP. 
9AGS,  9AIU,  9AIX,  9AIY,  9AJP,  9ALS.  9AOG, 
9AON,  9 APS,  9AQJ.  9 ARK,  9AXF,  9BAA,  9BCT, 
9BED,  9BEM.  9BGH.  9BHD,  9BHI.  9BLC.  (9BLO), 
9BSG,  9BXW,  9BZI,  9CBA.  9CCS.  9CCV,  9CGK, 
9DCR.  9DEK.  9DFB  9DKY,  9DR,  (9DWY).  9DXN, 
9DYN,  9DZW.  9HW.  910,  9JG,  9LQ,  90X,  9PA, 
9PW,  9QE,  9UU,  9YAJ,  9YB,  9ZAF,  Canadians 
3K0.  9AL 


9AMT,  9ANP.  9APN,  9AQE,  9AUA.  9AVP.  9AYW, 
9AZA.  9BCF,  9BSZ,  9DAY.  9DNC.  9DPB.  9DQO, 
9DSM.  9DSO,  9DXE.  9DZU.  9DZY.  9FK.  9GC.  9LF. 
9MS.  9NQ.  90F.  9TO.  9 XT,  9ZJ.  9BMG,  9BS,  9ZK. 
9YQ. 

C.W.:  1CNR.  1XM.  2 AFP,  2BG,  2BNZ,  2FP,  2NZ, 
3ALN,  8AN0,  8BA.  SBP,  3FS,  SOT,  3WF.  SZZ,  4BX. 
4l>C.  4MW,  5AAM.  5DO,  5FV,  BZA,  8ACF, 
8AFY,  8AIO,  8 ALB,  8AM,  8AMM,  8 AN,  8ANB, 
8AOL.  8AQO.  8AQZ,  8ARD.  8ASM.  8ASZ.  8AUA, 
8AVD,  8AVL,  8AWM,  8AWP,  8 AX,  8BCZ,  8BDB. 
8BDM.  8BD0,  8BDU,  8BFM,  8BFX,  8BKE.  8BO, 
8BPL,  8BPU,  8BQG,  8BRC.  8BWL,  8BXA,  8CAY. 
8CAZ,  8CBJ,  8CGX.  8CJY,  8CKM,  8CKO.  8CLD, 
8DAK,  8DV,  8EA,  8KG.  8KH,  8LX,  80W,  8PT  8SP, 
8UC,  8UE.  8VQ,  8VY,  8ZAG.  8ZZ,  9AFN,  9AIU. 
9AIX.  9AJH.  9AL.  9ALS,  9AMU,  9AOG.  9A0N. 
9 APS  9AQE,  9ARK,  9ATU.  9AXE.  9BAP,  9BBF, 
9BCH,  9BGH.  9BHD,  9BSG,  9BZI,  9CAZ,  9CBA. 
9CCV.  9CGK.  9CP,  9DCG,  9DFB,  9DGE.  9DJM. 
9DPT,  9DR,  9DSD,  9DUG,  9DZW,  9EI,  9FK,  9GL, 
9HK,  9IO,  9JG,  9NU.  9NX,  90X,  9PO.  9SL,  9US. 
9UU.  9  XL.  9YAJ,  Also,  8AIM,  8BVT,  8ATU, 
8BXH,  8AIG,  9DKY. 


9DR,  1830  Stevens,  Minneapolis,  Minn. 

(2FP),  SME.  4GH,  4MW.  (5EK).  (SFD).  (5FO). 
BSP,  BZA.  (7ZU),  8AQ,  8BU.  8FF.  8KH,  8LF,  8LQ, 
8SP,  8UE,  8UK,  8TJZ,  8VY,  8WR,  8XT  (8ZZ), 
8ADN,  8AGO,  8AQN,  8 ASM,  8ATU,  8AWM,  8AYA, 
(8AXB).  8BDO.  8BDR,  ( 8BEF),  8BXH.  (8CAZ). 
8CBJ.  8CGX.  8CJH.  8CKO.  8CMI,  8 DAK,  8DKA, 
(9CP).  (9EI).  (9FK),  (9GL),  (9HT),  (9HW). 
(9LM),  (9MF).  (9QE),  (9UU),  (9XL),  (9XT), 
(9ZC),  (9AAT),  (9AAW),  (9ABV),  (9AIX), 
(9AIY),  (9AMI).  (9AOG).  (9AOR),  (9ARZ), 
(9AVX),  (9AXF).  (9BAV).  (9BBF),  (9BCF), 
(9BGH),  (9BHD),  (9BKJ),  (9BKP),  (9BLC). 
(9BSZ),  (9BTI).  (9BTT),  (9BZE).  (0CBA). 
(9CDV) ),  (9DEH).  (9DFB).  (9DJW),  (9DKY), 
(9DQM),  (9DZY),  (9YAJ),  Can.  3KO. 


9AUA,  St.  Paul,  Minn. 

Spark:  BZZ,  8UC,  9HT.  9KI.  9LF.  9ZC,  9AAW. 
9AMK.    9AYW,   9BDF,   9DEH,   9DPB,  9DZY. 

C.W.:  2FP.  Can.  (SBV),  4EY.  (4KF),  6  A  J, 
6EK,  6FV.  6SP.  6ZG,  (8 AN),  8UC,  8UE,  8UK. 
(8VY),  8XE,  8ZAG.  8ZZ,  (8AFY),  8ANB.  8APT. 
8 ASM  8ASZ,  8AWM,  8BDU.  8BXA,  8CGN,  8CJS, 
9EI,  (9FK).  (9HW),  9KP,  9NX.  90X,  9QE,  ( 9US ) , 
9WA,  9XL.  (9YAJ),  9AAP.  9AJA.  9AMB.  (9AMI). 
9AMU.  (9AOG).  9AON.  (9AOR).  (9AUS).  9AXF, 
(9BAF),  (9BAV),  9BGH.  9BHD,  (9BKJ).  (9BKP), 
(9BSG).(9BTT).  9BZI.  (9CAH).  9CBA.  9CCS.  9CFI. 
9CLC,  (9DKY),  9DQM,  9DUM,  9DXD,  9DXN, 
9DWK. 


9AHC,  EUendale,  N.  Dak.  (One  Tuba) 

C.W.  2FP.  4KF,  6AAR,  6CY.  BDI.  BDO,  6EK. 
BFV,  BJB,  5JL,  6SJ,  BSP.  BUK.  6VA.  BZA,  6 EN, 
6KA.  7LU,  7ZU,  8AVH.  8AXB,  8BDB,  8BDU,  8BEF. 
8BXH,  8EA.  8KH,  8UC,  8UE,  8VY,  8XJ,  8YD, 
8ZZ.  9AAP,  9ABV,  9AIX.  9AIY.  9AJA.  9AJH,  9AJP, 
9AMB,  9AMI.  9AOG,  9A0N,  9AOR,  9ATU.  9AUA. 
9AUS.  9AVZ.  9AXF,  9BAV.  9BBF.  9BED,  9BHD. 
9BKP,  9BLC.  9BQW.  8BRL.  8BSG.  9BZI.  9CBA. 
9CFI.  9CP.  9CSV.  9DBL.  9DFB,  9DGE,  9DKB, 
9DKY.  9DR,  9DSD,  9DUG,  9DUI,  9DUN.  9DWY, 
9DXN.  9EI,  9FK,  9GX,  9HW,  90X.  9PI,  9QE,  9UU. 
9VE.  9YAJ. 

Fone:  7ZU.  9ASF,  9PI. 

Spark:  5TU,  7ZV.  9ABV,  9AFK.  9ANP,  9APN. 
9AQE,  9AVZ,  9AYW,  9AZA.  9BRI,  9CP,  9DPB. 
9DSD,  9DZY,  9 FX,  9HT,  9KI,  9LF.  9YAK.  9ZC, 
9ZV. 


9CIV  A  9BAC  Milwaukee,  Wis. 

Spark:  2FP,  8AIB,  8AIZ,  8AZF,  8BBU.  8BDU, 
8BEP,  8BGT,  8CKV,  SEA.  8E0,  8NZ,  8RL,  8TB. 
8UC,    8XE,    SEW,    8BDH.    9AAW,    9ACB,  9AJH. 


9DMV,  LeRoy,  Kansas  (1  Tube) 

C.W.:  4DC,  4DN.  4KU,  BAR,  BDH,  BDO,  BFO, 
5JB,  5NV,  5UA.  BUK,  5XY,  BZA.  8BD,  8BM, 
8CP,  8SC,  8SN.  8VU,  8Y0,  SZZ,  8ASG,  8AWM, 
8BMR.  8GAG.  8IFD,  9AP,  9CF,  9CP.  9CS.  9DR. 
9EI,  9FK.  9FO,  9HA.  9KD.  9MX,  9YA,  9AAI.  9AAP, 
9AAS,  9ABV.  9ACN,  9AIX,  9AIY,  9ALR,  9AOG. 
9A0N  9 ARK,  9BCR.  9BED,  9BGH,  9BGS.  9 BHD, 
9BIP.  9BLC,  9BMY.  9BS  A,  9BSG,  9BSR.  9BZI, 
9CAO,  9CBA,  9CEE,  9CLI.  9CLN.  9CSA,  9DHB, 
9DJB.    9DSD.    9DSG,    9DUN,    9DYN.  9DZY. 

Spark:  BQA.  5  Z  A ,  9KI.  9LA.  9LP,  9SY,  9WI 
9YI.  97W.  9ZH,  9YR.  9ABV,  9AQE,  9ASN,  9BSZ, 
9BXJ,  9CFI,  9DCQ,  9DJB,  9DZY. 
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Rgdio  Communica 
by  the  Amateuis 

The   Publishers   of   QST  assume   no  responsibility 
B  for    statements    made    herein    by  correspondents. 


How  One  Novice  Views  Things 

Manchester,  N.  H. 

Editor,  QST: 

Have  been  reading  with  considerable  in- 
terest the  comments  of  dyed-in-the-wool 
radio  amateurs  on  phone  broadcasting. 
Will  you  allow  a  novice  space  to  state  his 
ideas? 

First  and  foremost  let  me  state  that  the 
present  craze  for  broadcasts  is  being  over- 
done. Stations  are  springing  up  like 
mushrooms  and  it  isn't  a  healthy  state  of 
affairs.  My  humble  opinion  is  that  unless 
a  novice  graduates  from  the  broadcasts 
and  learns  the  code  and  has  ambitions  to 
own  his  own  station,  his  interest  soon  dies. 
Therefore  let  us  not  discourage  the  be- 
ginner but  lead  him  to  delve  deeply  into 
the  mysteries  of  radio  communication. 

Now  as  to  the  howl  about  interference 
that  comes  from  some  beginners.  He  sits 
down  at  his  set,  usually  the  wonderfully 
selective  single  circuit  turned  out  on  the 
Ford  plan.  He  hears  a  hum  or  buzzing  or 
perhaps  the  oscillations  from  other  sets 
like  his  own  and  straightaway  he  damns 
the  amateurs  and  says  they  should  be  shut 
off,  etc.  Now  I  am  a  former  telegrapher 
and  so  I  picked  up  the  continental  in  about 
two  weeks  time;  I  used  to  growl  about  am- 
ateurs until  to  my  surprise  I  found  the  in- 
terference from  spark  stations  almost  with- 
out exception  was  from  commercial  sta- 
tions, mostly  ships.  I  found  the  amateur 
very  considerate  and  invariably  when  some 
really  good  broadcast  was  on  and  the  ama- 
teur was  going  with  his  spark  set  all  I  had 
to  do  was  phone  them  and  they  gladly  shut 
up.  This  made  me  think  they  were  a 
pretty  decent  bunch.  Then  I  got  hold  of  a 
copy  of  QST  and  straightaway  got  the  bug 
myself  and  the  broadcasts  held  no  more 
charm  for  me. 

If  the  novice  will  get  the  advice  of  some 
A.R.R.L.  member  and  start  off  with  a  really 
selective  set  and  not  the  contraptions  mas- 
querading as  tuners,  and  will  get  the  help 
of  our  League  members  in  his  vicinity,  he 
will  find  QRM  negligible  save  for  a  com- 
mercial station  as  noted.  Moreover  the 
increasing  use  of  C.W.  by  amateurs  makes 
for  less  QRM. 

My  suggestion  is  that  the  District  Super- 
intendents should  keep  the  spark  stations 
of  their  district  quiet  between  8  and  10 
P.M.;  that  is  enough  for  any  decent  listener 
to  hog  the  time.    I  don't  see  any  reason 


for  cutting  out  C.W.,  however,  for  in  this 
city  there  is  one  £00-watter  and  several 
smaller  ones  and  if  they  don't  interfere 
with  me  less  than  a  mile  distant  surely  it 
is  a  question  of  proper  tuning  and  a  selec- 
tive set.  If  the  listener  doesn't  want  to  go 
to  that  trouble,  why  let  him  grouch.  I 
hope  the  day  isn't  far  distant  when  all 
amateurs  will  be  on  C.W.  for  it  is  really 
marvelous  the  way  I  can  pick  up  fifteen  or 
twenty  a  night  with  scarcely  any  effort. 
Have  copied  5ZA  on  detector  alone  and  on 
second  stage  could  hear  him  out  on  the 
street. 

Incidentally,  can  some  brother  tell  me 
how  to  get  rid  of  a  terrific  leak  that  makes 
communication  impossible  for  days?  Even 
on  a  loop  you  can't  get  a  thing.  Every 
set  around  me  is  affected  the  same  way. 
We  have  looked  for  leaky  power  lines, 
motors,  and  every  source  we  can  think  of, 
to  no  avail. 

More  power  to  the  simon-pure  amateur, 
and  let's  pull  for  less  broadcasting  and 
work  for  the  real  interest  of  the  game. 
And  you  C.W.  key  pounders — start  right  in 
at  dusk  and  go  to  it;  I  hate  to  sit  up  all 
night  waiting  for  you  to  start. 

Sincerely, 

M.  J.  Ryan. 

By  Request 

THE  HONORABLES,  THE  SENATE  OF 
THE  UNITED  STATES  IN  CON- 
GRESS ASSEMBLED: 

Sirs: 

tariff  protection  to  a  monopoly  in 
radio  apparatus 

Your  petitioners,  believing  that  there 
exists  a  monopoly  in  the  manufacture,  sale, 
use  and  importation  of  radio  apparatus, 
submit  that  such  monopoly  should  not  be 
encouraged  by  tariff  protection  and  that 
radio  apparatus,  particularly  vacuum  tubes, 
should  be  placed  upon  the  free  list. 

Reference  is  made  to  (1)  the  testimony 
before  the  Radio  Conference  Committee  ap- 
pointed early  this  year  by  the  Secretary  of 
Commerce,  (2)  one  of  that  Committee's 
basic  recommendations  to  the  effect  that 
radio  apparatus  should  be  freed  of  existing 
restrictions,  and  (3)  the  fact  that  importa- 
tion of  radio  vacuum  tubes — even  for 
Government  purposes — is  virtually  pro- 
hibited by  the  combine  and /or  its  affiliated 
interests.  Thus  America  is  restricted  to 
tubes  of  comparatively  inferior  quality  and 
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to  a  most  limited  selection  as  to  power  and 
type.  For  instance,  four-element  tubes  are 
not  obtainable  in  this  Country,  though  free- 
ly made  and  used  abroad. 

We  do  not  presume  to  express  an  opinion 
as  to  whether  a  legitimate  patent  monopoly 
can  legitimately  be  combined  with  all  other 
patents  and  patent  rights  of  like  nature. 
It  is  manifest,  however,  that  such  combina- 
tions can  be  used  to  defeat  the  anti-trust 
laws,  are  contrary  to  public  policy  and 
should  not  be  fostered  by  tariff  protection. 

We  believe  that  the  Army  and  Navy 
Departments  have  a  large  surplus  quantity 
of  radio  vacuum  tubes  the  disposal  of  which 
have  been  tied  up  by  those  interested  in  the 
monopoly.  Enquiries  made  abroad  meet 
with  replies  to  the  effect  that  importation 
of  such  tubes  into  this  Country  is  pro- 
hibited— not  by  reason  of  the  tariff,  but  by 
the  control  here  of  foreign  patents  and 
patent  rights. 

Your  petitioner 8  pray  that  radio  vacuum 
tubes  be  placed  upon  the  free  list — at  least 
for  research  and  amateur  experimental 
purposes. 

Respectfully  submitted, 
The  Plainfield  Radio  Association, 
In  behalf  of  itself  and  other  New  Jersey 
Radio  Clubs  and  Associations. 

J.  P.  W.  Taylor, 
President. 

[The  above  communication  is  published  in 
this  department  at  the  request  of  the 
Plainfield  Radio  Assn.  The  Editor  has  not 
crystallized  his  ideas  on  the  subject  as  yet 
and  accepts  no  responsibility  for  the 
petition. — Ed.] 

More  on  Msg  Delivery 

East  Orange,  N.  J. 

Editor,  QST: 

Re  the  letter  of  Mr.  R.  C.  Schryoer, 
9AWL,  I  think  the  comment  and  sugges- 
tions looking  toward  a  remedy  of  the  "Rotten 
Msg.  Delivery"  evil,  which  has  saddled  us 
from  the  beginning  of  amateur  radio  are 
in  order.  One  thing  we  frequently  hear 
over  the  ether  is: — "Got  any  kids  over 
there?  Hr  msg  4  John  Doe,  Rush."  Usually 
the  "kids"  are  not  available,  and  we  our- 
selves either  don't  feel  like  laying  down  the 
cans  and  running  out  to  deliver  it,  or  don't 
know  just  where  such  and  such  street  is, 
and  they  haven't  any  fone  etc.,  so  finally  the 
msg.  sinks  to  the  bottom  of  the  pin,  and 
later  the  waste  basket. 

That  same  temptation  has  confronted  me, 
and  I've  solved  it.  Uncle  Sam's  postmen 
know  streets  and  numbers  admirably, 
so  I  keep  a  stack  of  penny  post-cards  at 
hand,  and  as  soon  as  a  msg.  arrives  it  is 
copied  on  one  of  them  and  friend  wife 
dumps  them  in  the  mail-box  on  the  way  to 
the  movies,  or  it  goes  first  thing  in  the 
morning  en  route  for  work.  A  better  plan 
would  be  to  buy  two-cent  envelopes 
and  put  the  msg.  on  an  A.R.R.L.  blank.  In 


this  way  there  is  no  delay,  and  delivery  is 
sure.  Moreover,  no  messages  are  permitted 
to  roost  here  more  than  ten  hours,  or, 
they're  mailed  the  morning  after  the  night 
before  at  the  very  latest.  I  dont  think  a 
stack  of  25  penny  cards  or  envelopes  will 
bust  anybody,  and  besides,  give  Uncle  Sam 
a  chance  to  make  a  few  cents  on  the  local 
haul. 

Very  truly  yours, 

E.  W.  Lehmann,  2AHM 

Honeycomb  Coils 

Providence,  R.  I. 

Editor,  QST: 

Recent  issues  of  QST  contain  some 
articles  throwing  more  light  on  the  use  of 
honeycomb  coils  and  their  manipulation 
generally.  As  we  ventured  to  ask  for  more 
light  on  this  subject  in  an  earlier  issue  we 
are  grateful  accordingly,  for  we  have  by 
no  means  attained  any  great  skill  and  pro- 
ficiency with  these  coils  and  fancy  we  still 
hear  WSO  about  as  loudly  as  the  experts 
hear  POZ,  and  we  are  frequently  guilty  of 
using  amplification  at  that — whereas  the 
expert  seems  to  need  but  the  single  bulb, 
the  more  credit  to  him  accordingly. 

One  contributor  finds  our  experience 
"astonishing"  and  states  that  it  was  the 
operator  and  not  the  coils  which  "sweat" 
in  his  case,  and  even  suggests  that  our 
locality  may  need  the  attention  of  the  pro- 
hibition authorities.  Perhaps  it  does,  but 
if  it  was  so  "dry"  the  operator  had  to 
sweat  we  wouldn't  live  in  it.  Incidentally 
we  notice  that  recent  editions  of  these  coils 
are  equipped  with  different  straps  or  fast- 
enings from  the  earlier  type,  and  2ATV  re- 
ports the  use  of  celluloid  bindings  which 
stand  the  hot  weather  0.  K.;  so  we  do  not 
feel  that  our  experience  was  ours  alone. 

There  seems  to  be  nothing  novel  in  the 
hook-up  used  by  most  contributors  and  with 
like  apparatus  one  would  expect  like  results, 
at  least  to  a  reasonable  degree.  However, 
one  amateur  uses  L-1500  in  the  secondary 
for  NSS  and  wishes  he  had  about  an  L-2500 
while  another  uses  L-1250.  The  first  ama- 
teur uses  a  .001  condenser  in  shunt  and 
turns  in  about  85  degrees  of  capacity,  the 
second  uses  a  similar  condenser  and  but  52 
degrees  of  capacity.  However  condenser 
scales  vary,  some  reading  from  0-50,  some 
0-90,  and  others  0-100,  0-180  and  even  0-200. 
Also  the  condenser  may  themselves  vary 
somewhat.  But  since  maximum  inductance 
and  minimum  capacity  is  advisable  why  not 
use  the  largest  inductance  available  for 
NSS — it  is  none  too  large!  Again  one 
amateur  uses  L-1000  in  the  primary  for  a 
wave  of  15,500  meters  and  L-750  for  a  wave 
of  16,900;  which  seems  a  little  odd.  In  our 
own  case  we  have  never  been  able  to  use  a 
larger  coil  than  L-500  for  NAA  or  time  and 
the  coming  of  summer  forced  the  use  of 
L-400.  A  friend  uses  L-600  to  advantage. 
In  summer  we  have  had  to  use  smaller  coils 
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for  'most  all  wave  lengths,  but  with  a 
friend's  Grebe  CR-6  receiver  no  noticeable 
differences  were  found  due  to  the  weather. 
One  amateur  we  believe  recommended  some- 
what larger  ones  than  shown  in  the  DeForest 
catalog  for  most  waves.  So  all  in  all  there 
seems  to  be  no  such  thing  as  an  absolute 
standard  for  these  coils  and  the  amateur 
who  attempts  to  give  exact  data  for  their 
use  may  find  himself  glorified  or  abused  in 
accordance  with  the  results  obtained  by 
others.  Like  the  "time,  the  place  and  the 
girl"  all  factors  must  coincide — but  gener- 
ally don't  (Ask  1ZE,  who  writes  about 
such  things.) 

But  it  should  be  possible  to  outline  briefly 
the  general  procedure  adopted  in  tuning 
these  coils  and  to  follow  with  a  short  state- 
ment of  the  results  attained.  We  have  Mr. 
Groves  invaluable  articles  and  a  recent  con- 
tributor's article  promises  to  be  most  inter- 
esting in  these  respects.  Personally  we  are 
inclined  to  believe  that  a  large  part  of  the 
trouble  experienced  with  these  coils  is  due 
to  the  primary  circuit,  the  selection  of  a 
proper  primary  coil.  On  the  long  waves 
particularly  stations  may  be  heard  with 
rmost  any  old  coil  in  the  primary  and  with 
the  condenser  spun  around  like  a  top.  Even 
without  any  primary  coil  long  wave  stations 
may  often  be  heard  quite  distinctly.  The 
addition  of  the  proper  primary  coil,  proper- 
ly tuned,  ought  therefore  to  step-up  the 
signals  enormously.  But  we  have  not  yet 
obtained  the  step-up  expected.  No  doubt 
the  selection  of  the  primary  coil  depends  in 
some  measure  upon  the  aerial  but  the  differ- 
ence in  the  size  of  most  amateur  aerials  in 
comparison  to  the  wave  length  to  be  re- 
ceived must  be  small.  Thus  we  find  most 
amaturs  using  coil  L-760  in  the  primary 
with  a  .001  condenser  in  shunt  for  the  aver- 
age long  wave  station,  or  a  larger  coil  with 
the  condenser  in  series.  We  have  tried  var- 
ious coils,  with  both  shunt  and  series  con- 
densers of  various  capacities  and  have  tried 
out  several  aerials,  and  have  also  listened 
in  elsewhere,  and  invariably  NAA  comes 
in  louder  than  NSS.  In  fact  it  is  on  say 
600  to  2500  meters  or  so  that  we  have  had 
the  best  results  with  these  coils.  Here  the 
tuning  of  the  primary  is  fairly  sharp  with 
proper  loose  coupling.  Incidentally  a  friend 
calls  our  attention  to  a  statement  in  Robi- 
son's  Manual  of  Radio  Tel.  &  Tel.  which 
says  "It  has  been  found  that  the  ordinary 
'tickler'  coil  circuit  does  not  function  well 
on  the  longer  wave  lengths,  but  is  particu- 
larly good  on  the  shorter  ones."  Possibly 
the  detuning  in  the  secondary  circuit  is  re- 
sponsible for  some  of  the  trouble  on  the 
long  waves — has  any  amateur  tried  out  the 
separate  oscillator  or  heterodyne  with 
honeycomb  coils?  It  requires  the  use  of 
another  bulb  of  course,  but  we  should  like 
to  see  the  results  obtained  with  a  proper 
heterodyne  compared  with  those  of  a  tick- 
ler hook-up  and  one  step  of  amplification 


(Two  bulbs  in  each  case).  Won't  someone 
who  has  been  able  to  make  the  very  most 
of  the  tickler  circuit  try  out  this  heterodyne 
on  the  long  waves? 

Another  difficulty  we  have  experienced  is 
on  short  waves.  At  times  (much  too  often} 
we  cannot  set  the  bulb  to  oscillating  with 
a  clear  and  pronounced  click.  It  gets  to 
oscillating  after  a  fashion  but  the  whole 
procedure  is  too  "mushy".  At  such  times 
any  distance  becomes  difficult  if  not  impos- 
sible since  there  is  no  critical  position  for 
the  reception  of  radiophone  music  etc  from 
the  tickler  coil;  i.e.,  a  point  where  the  bulb 
is  most  sensitive  without  spilling  over.  We 


have  tried  every  possible  adjustment  of  the 
"A"  and  "B"  batteries  and  every  size  of 
tickler,  and  we  have  exhausted  the  radio 
bug's  rather  specialized  vocabulary  on  it, 
to  no  good.  Sometimes  it  will  and  some- 
times it  won't,  mostly  the  latter;  surely  a 
V.T.  is  of  the  feminine  gender.  No  wonder 
the  Y.L.  has  such  success  at  1XE — she 
understands  the  nature  of  the  thing:  be- 
sides 1ZE  says  she  is  over  six  feet  tall  and 
that  is  intimidating  by  itself — we  are  but 
five  foot  eight  Perhaps  the  remedy  is  to 
be  found  in  the  use  of  a  tuned  plate  circuit 
rather  than  tickler  feed-back,  as  suggested 
by  Mr.  Groves,  and  perhaps  the  man  who 
insists  on  using  these  coils  on  waves  below 
600  meters  merely  invites  trouble,  quien 
sabe?  But  for  the  sake  of  the  "universal 
receiver"  it  seems  necessary  to  obtain  the 
best  results  possible  with  them  on  all  wave 
lengths.  Hence  the  struggle.  We  have 
tried  out  the  single  layer  coils  issued  as  a 
substitute  for  honeycombs  on  short  waves 
but  find  that  on  such  waves  the  size  of  the 
primary  coil  depends  entirely  upon  the 
aerial,  and  our  aerials  failed  to  coincide — 
also  the  tickler  coil  was  not  eaual  to  its 
task.  Some  home-made  coils  did  better — 
but  looked  worse.  Maybe  we  shall  try 
again.  Incidentally  does  any  one  else  ad- 
dicted to  a  single  bulb  use  the  class  II  or 
amplifier,  as  Mr.  Groves  does?  If  not,  can 
his  exceptional  results  be  accounted  for  in 
this  way  so  far  as  apparatus  goes — it  seems 
to  be  the  only  novel  feature  of  his  set,  and 
a  bulb  that  only  requires  two  volts  fila- 
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ment  current  for  maximum  strength  sig- 
nals and  that  can  be  run  on  four  dry  cellg 
in  series-parallel  is  novel  enough  in  these 
days  of  U-V's. 

We  have  visited  several  stations,  ship 
and  shore,  and  have  usually  found  an  ex- 
pensive regenerative  receiver  and  a  two- 
step  amplifier  and  an  aerial  that  made  us 
the  reverse  of  homesick,  but  unfortunately 
such  stations  were  not  engaged  in  receiving 
the  long  waves.  Has  any  amateur  visited 
a  long  wave  receiving  station;  if  so  what  is 
the  equipment  used,  from  aerial  to  ground 
inclusive?  In  reporting  the  results  of  such 
reception  we  have  often  noticed  that  the 
message  mentioned  that  one  or  more  steps 
of  amplification  were  used.  Wherefore  we 
have  wondered  again  whether  those  of  us, 
of  a  commoner  clay  than  the  expert  one- 
bulbers,  may  not  need  a  little  help  in  bring- 
ing Europe  next  door.  True  we  have  read 
that  Marconi  received  signals  from  Europe 
with  only  a  kite  and  a  coherer,  but  we 
should  hardly  mention  clay  in  his  connec- 
tion let  alone  common — besides  if  we  want- 
ed to  put  up  a  kite  the  wind  wouldn't  blow. 

Touching  the  matter  of  home-made  or 
self  assembled  sets  we  wished  to  get  the 
coils  off  the  panel  and  out  of  the  way  so 
to  speak  and  so  ventured  to  place  them  on 
top  of  the  cabinet  and  the  photograph 
shows  the  general  appearance  of  the  set 
which  we  think  fairly  compact  and  efficient. 
The  panel  is  about  9"  x  11"  and  shows  the 
primary,  secondary  and  plate  condensers, 
the  two  rheostats  and  the  necessary  bind- 
ing posts.  On  back  are  also  the  two  bulbs 
(one  step  of  amplification),  transformer 
and  the  necessary  Murdock  connecting 
blocks  to  accomodate  the  leads  from  the 
coils  on  top.  We  have  two  aerials,  both 
single  wire,  one  130  feet  long  by  some  30 
feet  high  and  the  other  about  200  by  40. 
We  should  prefer  a  shorter  and  higher 
aerial,  also  a  better  set,  but  greatly  fear 
that  we  are  no  more  proficient  in  affairs 
of  the  pocketbook  than  in  our  hobbies, 
wherefore  we  pray  the  indulgence  of  those 
whose  apparatus,  like  their  skill,  more  truly 
approaches  the  ideal. 

A  Novice. 


Stupid-Degeneration 

Mi  dere  Meestair  Armstrong  and  Meesetir 
Warner  et  Cie: 

i  write  at  deese  time  to  tell  you  how  vair 
mooch  oblidge  i  am  for  dat  wonderful  cir- 
cuit wich  you  put  out  last  month,  i  am  de 
firs  man  to  try  heem  an  also  de  las  because 
i  am  now  a  martyr  to  de  radio  and  also  in 
de  hospeetal.  i  connect  her  up  like  you 
say  an  she  no  work  so  i  invent  new  way 
wich  work  so  good  dat  de  seegnals  bust  de 
bulbs  and  de  glass  go  in  my  snoot  and  blue 
fire  she  burn  me  an  de  fones  make  de  tar 
melt  from  de  earcaps  an  burn  my  ears  and 
my  beeg  honeycombs  are  burn  an  my  money 
is  gon  an  everyting  an  i  hav  now  won  (1) 


audiotron  left  wich  were  not  connect  at  do 
time  an  a  Grebe  CR-3  wich  I  also  had  hook 
in  an  wich  now  is  no  dam  good  an  wich  de 
primairy  an  secondairy  are  fuse  togaither 
an  wen  any  dam  fool  tell  you  to  use  amplify 
transformaire  for  filter  choke  do  not  be- 
lieve heem.  i  also  am  redy  to  make  some 
more  favorable  an  valuable  data  by  saying 
dat  you  should  nevaire  use  no  B  battery 
of  120  volt  in  dat  super  regenairative  cirkit 
because  you  will  be  soup  too  if  she  do  like 
mine.  Et  is  better  to  use  de  flashlite  bat- 
tery first,  and  den  add  de  beeg  one.  Et  is 
a  fine  cirkit  tho  an  snood  work  ver  fine  wen 
you  receive  liteneeng. 

i  tank  you  for  dat  cirkit, 

Mike  O'Farad. 


1AAW  Unearthed? 

Editor,  QST: 

Perhaps  you  have  heard  of  a  fellow  who 
signed  off  1AAW  during  the  Trans- Atlantic 
tests.  I  had  a  powerful  transmitter  and 
thought  I  would  sign  1AAW  on  the  small 
chance  of  getting  some  DX  stuff  around  the 
states  but  I  never  dreamed  of  reaching 
Godley.  I  chose  the  call  1AAW  because  it 
struck  me  as  having  a  good  swing.    At  the 

time  my  station  was  in  Maine  but  as 

Maine  is  a  large  state  I  can  be  assured  of 
the  fact  that  you  will  never  find  the  station. 
I  will  give  you  a  hint  and  that  is,  if  you 
draw  a  line  110  miles  in  from  the  coast, 
and  parallel  with  the  coast,  my  station 
will  be  somewhere  in  there.  In  a  way  I 
am  scared  of  admitting  more  so  that  is 
why  I  won't  sign  this. 

I  assure  you  that  I  am  not  as  dumb  as 
you  would  think.  I  know  that  you  have 
already  thought  over  the  post  mark  several 
times  but  it  will  not  do  you  a  bit  of  good 
because  I  am  motoring  thru  here  and  will 
be  near  N.  Y.  City  when  you  get  this.  I  am 
wearing  gloves  in  writing  this  so  tough 
luck  again.  If  I  can  ever  be  of  any  help  to 
you  please  call  on  me. 

"RADIO  FOR  EVER" 


[We  have  no  proof  that  the  above  was 
written  by  the  operator  that  signed  1AAW 
during  the  Trans-Atlantics.  The  real  sender 
may  still  be  lying  in  quiet.  At  least  we 
want  more  data  before  we  let  the  matter 
rest—Ed.] 

Immortal  Waves 

Editor,  QST: 

While  you  are  passing  around  all  the 
prizes  for  various  accomplishments  I  think 
it  would  be  well  to  give  the  following  record 
a  look-over  and  see  if  station  2FS  can't 
collect  one  or  more. 

In  the  "Calls  Heard"  of  August  we  see 
station  2FS  on  C.W.  reported  by  Canadian 
2DC. 

The  waves  from  the  transmitter  at  2FS 
have  travelled  a  distance  of  3,866,196,000, 
000  miles! 
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The  proof  of  this  is  that  since  the  last 
time  that  2FS  was  in  operation,  October 
1  1921,  until  the  reported  reception  at 
Montreal,  the  signals  must  have  gone 
around  the  earth  a  matter  of  154,647,844 
times. 

Come  on  now,  Eddie,  please  send  all 
prizes  by  express,  prepaid  as  due  to  the 
summer  slump  we  have  no  surplus  cash  to 
pay  expressage  on  large  shipments. 
73's 

Howard  L.  Stanley. 

[It  has  come  to  our  attention  several  times 
that  Stations  have  been  reported  in  "Calls 
Heard"  department  when  these  stations  had 
been  long  non-existant.  Let  us  call  our 
readers  attention  to  the  rules  regarding  re- 
porting "Calls  Heard"  published  at  the 
head  of  this  department  in  the  June  issue. 
Come  on,  gang,  with  better  lists. — Ed.] 

G.M.T. 

Elizabeth,  New  Jersey. 

Editor,  QST: 

In  your  circular,  Rules  and  Regulations 
of  the  Operating  Department,  I  note  that 
Eastern  Standard  Time  is  specified  for 
listening  in  sections  A,  B  and  C. 

I  am  interested  to  know  if  you  have 
considered  the  use  of  Greenwich  Meridian 
Time  (G.M.T.)  in  the  place  of  Eastern 
Standard  Time.  Next  winter  you  will  be- 
gin to  talk  with  Europe  and  the  question  of 
a  common  or  international  time  standard  is 
one  of  the  first  to  be  decided  upon.  Also 
our  own  country  including  Alaska  covers 
quite  a  range  of  latitude.  As  radio  is  now 
a  world-wide  affair  and  one  time  stand- 
ard is  necessary  to  avoid  confusion  there  is 
no  question  but  that  G.M.T.  should  be  used 
as  it  is  independent  of  local,  railroad,  day- 
light saving  or  sectional  time  and  it  is  al- 
ready in  quite  common  use  in  marine  work. 
(See  Radio  Service  Bulletins.) 

Some  of  the  Canadian  railroad  schedules 
are  now  on  the  basis  of  24  hour  time  and  it 
would  be  a  great  improvement  over  present 
conditions  if  all  the  railroads  on  this  con- 
tinent could  be  operated  on  one  24  hour 
unchanging  time  standard  not  affected  by 
zones,  local  or  seasonable  changes. 

As  our  country  covers  such  an  expanse 
of  latitude  nothing  will  be  gained  by  using 
any  standard  other  than  G.M.T.  and  it 
seems  that  the  amateur  radio  operators  of 
this  country  have  a  great  opportunity  in 
making  the  benefits  of  G.M.T.  more  gener- 
ally known. 

Cannot  this  be  discussed  in  QST? 

Yours  very  truly, 
E.  M.  Tingley. 

Paralyzed  Transformers 

Radio  2AZA. 

Editor,  QST: 

A  year  or  so  ago  there  appeared  in  QST 
an  appeal  from  a  Houston  radio  club  ask- 


ing for  assistance  in  combating  "paralyzed" 
audio-frequency  transformers.  The  appeal 
held  my  attention  because  it  was  a  repeti- 
tion of  my  own  case  though  on  a  larger 
scale. 

I  had  had  a  two  step  amplifier  which  was 
made  by  a  company  of  unquestionable 
standing  and  of  course  it  made  me  wonder 
a  great  deal  when  I  sat  down  to  work  the 
thing  after  I  had  had  it  a  while  and  it  re- 
fused to  give  me  a  single  peep.  Thinking 
that  the  soldering  flux  might  have  been 
doing  some  corroding  on  its  own  hook  I 
proceeded  to  operate  on  the  transformer. 
After  removing  the  lugs  I  again  connected 
the  leads  to  their  respective  binding  posts 
and  was  rewarded  by  the  same  sphynx- 
like  silence. 

Before  I  had  time  to  do  any  more  to  it 
I  was  called  to  a  "job"  in  Virginia.  They 
had  three  fishing  steamers  and  a  small  land 
station  and  I  was  rather  suprised  when  I 
discovered  that  practically  all  of  the  sets 
had  at  least  one  of  the  "paralyzed"  trans- 
formers. Remembering  my  own  experience 
I  discouraged  any  efforts  to  dissect  them, 
but  while  hunting  around  to  try  to  find  out 
what  was  the  matter  my  fingers  touched 
the  two  primary  binding  posts  of  the  sick 
transformer.  Lo  and  behold  the  signals 
came  rolling  in  as  of  yore!  After  a  short 
period  of  pride  in  my  achievement  I  realized 
that  it  would  be  impracticable  for  me  to 
stand  with  my  hand  in  that  position  and 
operate  my  set.  I  recalled  the  pencil  mark 
grid  leak  resistance  and  tried  it;  the  re- 
sults were  fine.  I  think  the  fact  that  the 
resistance  was  variable  added  to  its  merits. 
Shorting  the  primary  cut  out  the  signals. 
I  and  my  fellow  operators  soon  cured  the 
transformers  in  all  the  sets  by  this  means. 

Armed  with  this  knowledge  I  set  about 
to  try  to  fix  my  own  amplifier.  The  re- 
sistance across  the  primary  helped  some- 
what but  with  this  one  I  found  that  if  I 
took  a  piece  of  No.  22  D.C.C.  wire  and  con- 
nected the  top  primary  binding  post  to  the 
top  secondary  binding  post  the  signals  were 
restored  to  their  normal  strength.  Thus 
it  will  be  seen  that  the  two  methods  were 
effective  in  different  cases. 

Why  this  sort  of  thing  works  I  don't 
pretend  to  know  and  I  should  be  greatly 
obliged  to  anyone  who  can  explain  it  to  me. 
In  all  the  cases  which  I  have  mentioned 
it  was  the  transformer  in  the  first  step  of 
amplification  which  was  at  fault. 

Yours  truly, 

Paul  C.  Oscanyan,  Jr. 


Induction  from  Telephone 

Editor,  QST: 

Here  is  something  that  we  need  help  on. 
The  telefone  office  in  this  town  has  a 
machine  which  they  use  to  supply  their 
juice  for  ringing  purposes.  This  machine 
runs  off  of  the  110  volt  line.    It  consists 
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of  some  sort  of  a  vibrating  unit  that  makes 
a  small  spark  every  time  the  vibrator 
makes  and  breaks  contact.  Now  every 
time  this  spark  occurs,  we  can  hear  it  via 
radio  and  when  we  get  2  steps  and  a  Mag- 
novox  hooked  on  it  makes  enough  noise  to 
drown  out  all  the  worst  static  that  ever 
ticked  in  this  country.  It  will  even  drown 
out  9YAK's  noise. 

To  cut  this  short,  I  would  very  much 
like  to  know  if  any  of  the  readers  of  this 
little  book  have  ever  had  any  experience 
with  this  trouble  and  if  so  what  did  they 
do  to  stop  it?  We  have  tried  connecting  a 
resistance  of  carbon  rod  across  the  points 
and  grounding  the  center;  have  enclosed  it 
in  a  metal  box  and  grounded  that;  have 
taken  off  two  or  three  condensers  and  the 
noise  is  as  bad  as  ever.  At  a  distance  of 
two  or  three  blocks  it  is  still  audible  but 
does  not  bother  very  much.  This  machine 
is  made  by  the  Leich  Electric  Co.,  but  they 
can  give  us  no  remedy  for  the  trouble. 

Very  truly  yours, 

S.  R.  Wilson,  9ALM. 

N.  H.  JENSEN 

(Concluded  from  page  A2) 

the  British  Navy  and  finally  assisted  in 
taking  over  the  German  High  Seas  Fleet. 

Finding  himself  in  Sioux  Falls,  S.  D., 
in  the  fall  of  1919  he  became  interested  in 
amateur  radio  and  the  A.R.R.L.  Although 
he  has  not  been  situated  in  such  a  way 
that  he  could  have  a  station  of  his  own,  he 
has  stood  many  watches  at  9UT  and  9AIG. 
He  was  chosen  by  the  Y.M.C.A.  Radio  Club 
(affiliated)  as  Chief  Operator  and  City 
Manager,  A.R.R.L.,  but  due  to  his  per- 
sistent work  for  the  League  he  was  soon 
made  District  Superintendent  and  has  re- 
cently been  appointed  Dakota  Division 
Manager,  which  position  he  holds  with 
"courtroom"  dignity. 


AMATEUR  RADIO  STATIONS 

(Concluded  from  page  US) 
The  antenna  is  composed  of  five  strand 
tinned  copper  wires  45  feet  long  and  70  feet 
high.  Two  masts  30  feet  high  elevate  the 
antenna  from  the  apartment  building  roof 
upon  which  it  is  located.  It  is  of  the  "L" 
type  with  lead-in  wires  fanned  to  the  edge 
of  the  roof.  The  end  opposite  the  lead-in 
is  fanned  out.  Hollow  spruce  masts  are 
used  to  elevate  the  antenna  and  are  guyed 
with  8  guys  apiece.  The  spreaders  are  also 
of  hollow  spruce,  the  masts  and  spreaders 
being  well  varnished.  Ground  is  made  to 
the  steam  line  and  city  water  system.  A 
counterpoise  tuned  to  the  ground  system 
will  be  added. 

A.  E.  BANKS     ~~  . 

(Concluded  from  page  42) 
Scouting  centers. 

During  this  period  Major  Banks  acquired 
the  special  license,  6ZB,  and  installed  one  of 
the  early  C.W.  sets  in  the  southern  section 
of  the  6th  district.  The  20-watt  set  was 
heard  as  far  west  as  Hawaii  and  as  far 
east  as  Kingston,  Ontario,  New  Jersey,  and 
Florida.  Most  amateurs  have  some  con- 
stant wail.  ZB  seems  to  concentrate  his 
disgruntlement  on  the  arc  mush  from 
neighboring  NPL  and  spark  harmonics, 
which  he  says  prove  most  discouraging  to 
good  reception. 

.  6ZB  is  one  of  the  charter  members  of 
the  Sunset  Radio  Club,  the  San  Diego  or- 
ganization recognized  by  and  affiliated  with 
the  A.R.R.L.,  of  which,  needless  to  say,  he 
is  also  an  enthusiastic  member.  He  was 
recently  elected  to  the  Board  of  Managers 
of  the  C.W.  Club  of  America.  Major  Banks 
saw  two  years  duty  in  the  Army  during 
the  recent  war  and  served  eight  months  in 
France  in  the  Medical  Corps  in  the  capa- 
city of  Divisional  Staff  Officer.  He  is  still 
commissioned  in  the  Medical  Reserve. 


LAMB  QUALITY  APPARATUS 


—Price  $60.00— 

Our  Improved  Detector-2  Stage  Amplifier  Unit 

Maximum  amplification  with  minimum  distortion.    The  result  of 
concentrated  research  work,  in  our  laboratory.   Really  a  beautiful  piece 
of  apparatus.    Interesting  literature  on  request.    Discounts  to  Dealers. 
F.  JOS.  LAMB  COMPANY 

1938  Frankin  Street,  Detroit,  Mich. 
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Burgess,  the  Radio  Battery 

Not  a  Group  of  Flashlight  Cells 

Burgess  "B"  the  Radio  Battery,  has  been  manu- 
factured for  wireless  use  since  the  infancy  of  radio. 
Burgess  "B"  Batteries  never  have  been,  nor  are  they 
now,  merely  assemblies  of  flashlight  cells* 

Burgess  "B"  Batteries  were  designed  by  radio 
experts  for  exclusive  radio  use,  and  these  radio 
features  are  fully  patented*  You  will  find  this  special 
radio  construction  in  Burgess  "B"  Batteries  only. 

Burgess  "B"  Batteries  are  handled  by  all  progres- 
sive radio  jobbers  and  dealers.  44  Look  for  the  Black 
and  White  Stripes."  And  if  you  can't  get  the  Burgess 
44  B"  from  your  dealer,  just  address 

BURGESS  BATTERY  COMPANY 

Manufacturers  of 

Flashlight,  Ignition  and  Telephone  Batteries 


Offices  and  Warehouses  at: 


In  Canada:  BURGESS  BATTERIES,  Ltd. 

Winnipeg,  Toronto,  Montreal 


n&BrurbStt. 


BURGESS 


"B"  BATTERIES 


ASK  ANY  RADIO  ENGINEER" 
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You  can  identify 
genuine  Manhattan 
Radio  Telephone 
Headsets  by  the 
M-Seal-Flash  on 
the  back  ot  each 


The  Radio  Headset 

Sensation  of  the  Year 

Almost  over  night  the  new  Man- 
hattan Radio  Telephone  Headsets 
become  famous.  Since  the  first 
headset  was  produced  on  March 
20th,  over  130,000  have  been  made 
and  sold;  made  with  the  precision 
of  a  watch  and  demanded  by  pro- 
fessional operators  and  amateurs 
who  know. 

The  Manhattan  Radio  Headset 
is  not  just  "another"  headset  on 
the  market,  but  a  product  designed 
and  built  by  one  of  the  oldest  radio 
manufacturers.  Only  in  the  high- 
er priced  instruments  do  you  get 
the  same  supersensitiveness,  the 
same  amplifying  qualities  and  the 
same  freedom  from  distortion  that 
are  found  in  Manhattan  Radio 
Telephone  Headsets;  and  at  a  price 
within  reach  of  all  amateurs. 

Manhattan  Radio  Telephone  Headsets 
are  on  sale  by  all  reliable  radio  dealers. 
If  yours  hasn't  them  in  stock  he  will  get 
them  for  you. 

MANHATTAN 

ELECTRICAL  SUPPLY  CO.. INC. 

Makers    of    the  famous 
Red  Seal  Dry  Batteries 

New  York      Chicago       St.  Louii       San  Fraociuo 


TH0RDARS0N 

Out  With  Another  Winner 
A 

VERNIER 
RHEOSTAT 

With  Individual  Knobs  for  Rough 
and  Vernier  Adjustment.  Greatly 
Improves  Your  Filament  Control. 


$1.50 


The  smallest  vernier  rheostat  on 
the  market.  Only  2y8"  in  diam- 
eter. Has  ample  radiating  surface. 
Fool  proof  spring  contacts. 

Price  $1.50 

Buy  One  and  Convince  Yourself 
Send  for  our  radio  folder 

THORDARSON 
ELECTRIC  MFG.  CO. 

502  W.  HURON  ST. 
CHICAGO,  ILL. 
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Ritting  tKeliPwler  to  sleep 


^HERE'S  more  than  one  "howler" 
to  put  to  sleep  these  days.  Your 
radio  set  can  put  on  the  greatest 
squalling  and  howling  demonstra- 
tion you  ever  dreamed  of.  The  surest 
way  to  stop  this  howling  and  keep 
it  peaceful  is  to  add  an  Acme  Audio 
Frequency  Amplifying  Transformer. 

Most  any  amplifying  transformer 
can  magnify  the  incoming  sounds 
but  it  also  amplifies  the  howling  and 
distortion  of  stray  fields  in 
the  circuit.  Acme  Trans- 
formers with  their  special- 
ly constructed  iron  cores 
and  coils  eliminate  this  dis- 
agreeable feature — and  it 
only  takes  five  dollars  to 
buy  one. 

Acme  assures  your  re- 
ceiving a  large  volume  of 
sound  that  possesses  the 


0.  0 


Type  A-2  Acme  Ampli- 
fying Transformer 

Price  $6   (East  of  Rocky 
M 


its.) 


natural  tones  so  lacking  in  the  ordin- 
ary receiving  set.  Then,  too,  you 
will  want  the  Acme  Radio  Frequency 
Transformer  which  costs  the  same 
as  the  Acme  A  udio  Frequency  Trans- 
former. It  can  be  used  on  both  crys- 
tal detector  and  vacuum  tube  sets. 
It  greatly  increases  the  range  of 
either. 

You  can  buy  either  transformer  at 
your  nearest  radio  store  or  write 
the  Acme  Apparatus 
Company  (pioneer  trans- 
former and  radio  engineers 
and  manufacturers),  Cam- 
bridge, Massachusetts,  U. 
S.  A.  (New  York  Sales  Of- 
fice, 1270  Broadway.)  Ask 
also  for  interesting  and  in- 
structive booklet  on  the 
use  and  operation  of  am- 
plifying transformers. 


ACME 

for  amplification 
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CODE  NUMBERS  *  LIST  PRICES— 

No.  l-A-2000  Ohms — Bakelite  $8.00 

No.  l-B-2500  Ohms — Bakelite     .      .  10.00 

No.  l-C-3000  Ohms — Bakelite  12.00 
No.  2-A-2000  Ohms — Composition  7.50 
No.  5-A-1000  Ohms — Single  Set  4.50 


MONARCH 

Radio  Head  Sets 


Plugs,  Jacks,  Keys,  Variable  Condensers, 
Variometers,  Variocouplers,  Cords  and 
Binding  Posts  were  designed  and  per- 
fected by  Engineers  who  have  been  pro- 
ducers of  high  grade  communication  equip- 
ment for  the  past  quarter  of  a  century. 

Our  reputation  is  back  of  the  Radio  Equip- 
ment we  offer  you.  This  is  your  guarantee 
of  the  best  there  is  when  you  see  the  name 
"Monarch"  on  the  apparatus.  If  your 
dealer  cannot  supply  you,  order  direct  from 


Inquiries  from  Jobbers  solicited. 

MONARCH 
Telephone  Mfg.  Co. 

FORT  DODGE,  IOWA 


Trade 


E  S  C  O 


Mark 


have  endured 
for  ages  were 
made  of  qual- 
ity —  the  cheap 
things  ha  ye 


and  are  for- 
E  S  C  O  —  gotten. 

High  Voltage  Mot  or- Genera  tors  stand  pre-eminent. — Used  by  Leading  Educational   Institutions — VS. 
Army  A  Navy  Academies — Research  Labs. — Newspapers — Department  Stores  &  Broadcasting  Stations. 
Bulletin  237  Lists  Over  200  Combinations. 

M  O  TO  RS^D  Y  N  AM*OTO  RS— G  EN  ER  ATO  R  S— M  O  T^O    G  EN^R  A  TO  RS 
Sold  By  Principal  Dealers  Everywhere 

ELECTRIC  SPECIALTY  CO. 

215  SOUTH  STREET,      STAMFORD,  CONN.,  U.  S.  A. 


RADIO  CLUB  PINS 


An  emblem  made  to  order  for  your 
Club  will  work  wonders — Write 
today  for  free  52  page  catalog 
showing  Radio  emblems,  class 
rings  and  pins.  Samples  loaned 
to  officers. 

METAL  ARTS  CO.,  INC. 
7753  South  Ave.,  Rochester,  N.  Y. 


It's  easy,   make  your  own 

INDOOR  COIL  AERIAL 

Drawing.  R,  F.  amplifier  cir- 
cuit, chart  and  tables  giving 
proper  number  of  turns  to  put 
on  coil  for  any  wavelength. 
Complete  data  covering  0  to 
24.000  meters  on  3  large  sheets 
$1.00.  Stamps  not  accepted. 
C.  A.  DAVIS  A  COMPANY 
2371  Champlain  St.,  Washington,  D.  C 
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Type  PX-2 

Miniature  Portable  Voltmeter 

Tells  at  a  glance  the  condition  of  your  battery 

Dimensions:  2%  by  2%  by  lYs  in.  thick 


rWCSTINGHOUSE 
CLCCTHIC 


The  D' Arson val  moving-coil 
feature  of  this  voltmeter  gives 
a  degree  of  accuracy  not  pre- 
viously found  in  instruments  of 
such  small  size. 

The  case,  made  of  molded, 
acid-resisting  composition,  has 
many  advantages  over  a  wood- 
en case. 

— Westinghouse — 
Electric  &  Manufacturing  Co. 
Newark  Works 
Newark,  N.  J. 


Westinghouse 
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IT  WILL  COST  YOU  MONEY 

to  read  this  but  it  is  worth  your  while! ! 

Do  you  know  there  are  orer — 

40  articles  on  C.W.,  I.C.W.,  A.C.C.W.,  spark  coil  C.W.  and  modulation  systems? 

20  articles  on  spark  transmitters,  including  the  Ideal  Spark  Transmitter  prize  articles? 

15  articles  on  single  circuit  tuners,  including  the  Reinartz  and  Tuska? 

25  articles  on  3  circuit  regenerators,  including  Grebe,  Amrad  and  Paragon? 

25  articles  on  ground  and  antenna  systems,  cage  L,  T  and  loop? 

10  articles  on  audio  and  radio  frequency  amplifiers? 

15  articles  on  rectifiers,  converters,  kick-back  preventers,  flicker  balances  and  inductive 
effects? 

IN  THE  BACK  NUMBERS  OF  QST  OFFERED  BELOW 

Do  you  want  to  know  about  — 

Past  conventions,   how  they've  been  run  and  what  made  them  successful? 
Relays,  contests  and  records  of  ARRL  stations,  the  Trans-Atlantics,  Trans-Cons,  Wash- 
ington Birthday  Relays  and  Fading  Tests? 

Dozens  of  timely  editorials,  articles  on  amateur  legislation,  scientific  subjects,  the 
"Rotten"  stories  of  The  Old  Man,  the  Wouff  Hong? 

You  can  get  all  of  the  above  and  much  more  AND  FILL  OUT  YOUR  FILES  for  less 
than  you  can  buy  a  good  radio  text  book  on  one  subject  onlyl 

We  have  a  limited  supply  of  back  copies  Q  S  T,  as  follows: 

Offer  No.  1  October,  1916,  May  to  August  1917,  inc.;  June  and  July  1919;  PP  $1.00 

Offer  No.  2  April  to  December  1920,  inc.;  PP  l.OO 

Offer  No.  3  March  te  November  1921  inclusive;  PP  1.00 

ALL  THREE  OFFERS,  WHICH  INCLUDE  ALL  THE  ABOVE  ARTICLES  PP  2.50 

QST,  Dept.  C,  1045  Main  Street,  Hartford,  Conn. 


KQV — Pittsburgh  Pa.— BROADCASTING  STATIONS — Wash  in  ft  on,  D.  C.-WMU 

Dependable  Radio  Equipment 

All  orders  with  remittance  promptly  delivered,  Post  or  Express  paid. 
Always  a  large  and  varied  stock  of  most  modern  and  reliable  Radio 
Equipment  and  Parts. 

Immediate  Deliveries  on  ail   Items  Listed 

Aeriola  Senior  Westinghouse  Receiver  $65,00 

Aeriola    Grand    WestinKhouse    Receiver  325.00 

DeForest   Radiohome   Set   DT    700,    less  Batteries, 

Bulbs  and  Headset  36.00 

DeForest  2 -stage  Amplifier  DT  800,  less  Bulbs  and 

\W£kd^^&        Batteries   35.00 

m  Simplex   Variometers   6.00 

King  Amplitone  Horns   12.00 

Ho'tzer-Cabot    Headset    .   6.00 

UV  200   Radiotron  Detector  Bulbs   5.00 

UV    201    Radiotron    Amplifier    Bulbs,    each..   6.50 

Stromberg-Carlson     N<>-  766  Eveready  VT  Batteries,  each   3.00 

No.  2° A  Headset      Gould  6-volt.  60-80  Ampere  Storage  Batteries....  19.00 

$7.50  Enclose  Certified  Check  or  P.  O.  Money  Order  with  Orders 

DOUBLEDAY-HILL  ELECTRIC  CO. 

WASHINGTON,  D.  C.    DEALERS  WRITE  FOR  DISCOUNT   


PITTSBURGH,  PA. 


WmSBWBL 


RADIO  A  BATTERIES 

Built  Right  Since  1903 

WITHERBEE  STORAGE  BATTERY 
COMPANY,  INC. 

234  W.  55th  Street,  New  York 
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Radio  Frequency  Amplifiers 

That  Give  Clear  Long-Distance  Reception 
With  Loop  Aerial 
Write  now  for  data  and  prices 

MASSEY  RADIO  COMPANY 

WINCHESTER,  VIRGINIA 
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MILES  PER  WATT  AGAIN 

The  good  relay  weather  will  soon  be  here,  and  the  time  has  come 
to  make  your  long  planned  improvements.  It  is  not  going  to  cost  quite 
so  much  as  you  had  counted  on,  as  we  have  made  some  price  reductions 
that  should  be  of  interest.  In  planning  your  "miles  per  watt  record" 
for  this  winter  choose  apparatus  that  in  the  past  has  held  records  for 
efficiency. 

FILAMENT  RHEOSTATS  AND 
POTENTIOMETERS 

2.5  Amps. — 2  ohms  for  power  tubes 
1.5  Amps. — 7  ohms  for  receiving  tubes 
Panel  mounting  and  portable  types — Smooth  opera- 
tion— No  grating  or  clicking. 

NEW  PRICE  $2.25 

TYPE  2 14 A 

FflanMat  Rheostat  400  Ohm  Potentiometers  for  grid  biasing 

NEW  PRICE   $3.0Q 

Use  a  high  resistance  potentiometer  and  saTe  your 
battery. 

TYPE  156 

The  standard  of  all  vacuum  tube  sockets. 
The  contact  springs  are  hoary  enough  to  carry  with- 
out arcing,  the  current  for  5  watt  power  tubes. 

NEW  PRICE  $1.25 

TYPE  186 

Vacuum  Tube  Socket   

The  TYPE  247  Condenser  is  now  made  in  the 
.0005  M.  F.  capacity  as  well  as  .001  M.  F. 
Its  electrical  losses  are  but  V«  those  of  the  ordi- 
nary rariable  condenser. 

.0005  M.  F.  Mounted,  Calibrated  $550 

.0005  M.  F.  Unmounted   3.25 

^^^^  .001   M.  F.  Mounted,  Calibrated   6.00 

TYPE  247  .001   M.  F.  Unmounted   3.75 

Variable  Air  Condenser 

Send  for  Free  Radio  Bulletin  911 -Q 

GENERAL  RADIO  CO. 

MASSACHUSETTS  AVENUE  AND  WINDSOR  STREET 

CAMBRIDGE  39,  MASSACHUSETTS 

Standardize   on    General  Radio   Equipment  Throughout 

Do  not  confuse  tbe  products  of  the  GENERAL  RADIO  CO.  with  those  of  other 
concerns  using  the  words  "General  Radio."  The  General  Radio  60.  has  been  man- 
ufacturing radio  and  scientific  instruments  for  many  years.  It  has  no  affiliation  with 
any  other  company. 
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SOUTHWESTERN  AMATEURS 


We  are  about  to  pass  out  of  the  long  hot  summer  and  hit  the 
pace  once  again  for  a  real  winter  of  hi-pressure  wireless  activity. 
We  wonder  if  you  have  ever  stopped  to  think  of  the  service  that 
might  be  rendered  you  by  this  store. 

We  are  thoroughly  capable,  being  the  oldest  exclusive  radio 
store  in  the  Southwest,  and  have  six  licensed  operators  at  your 
service.  We  are  proud  of  that.   Give  us  a  trial. 

THE  SOUTHWEST  RADIO  SUPPLY  COMPANY 

1812  Main  Street,  Dallas,  Texas 

"Pioneers  in  Radio" 


SIMPLEX — that's  your  safeguard 


1    f       •  * 


VARIO-COUPLER  PANEL   VARIOMETER  PANEL 

d 


DETECTOR  PANEL  AMPLIFIER  PANEL 

Also  Unmounted  Variometers  &  Vnriocouplers 

Simplex  Panel  Units  make  it  possible  to  try  out 
many  different  hook-ups  without  disassembling 
panels.  These  highly  perfected  units  eliminate 
much  of  the  uncertainty  of  ..success  in  receiving 
radio  broadcasts  because  they  have  been  designed 
by  men  having  years  of  experience  in  radio 
activities.     Get  them  from  your  dealer. 

SIMPLEX  RADIO  CO. 

1013-15  RIDGE  AVE,  PHILA..  PA. 


''Ea$t  and  W*$t,  the  Glob*  is  Bit" 

GLOBE 
RADIO  HEAD  PHONES 


Highly  sensitire 
Matched  receir^rs 
Natural  in  tone 
Each  receirer  tested 
by  radio 

Light  weight  (11  ©«.) 
Comfortable  to  wear 
Will  not  distort  sig- 
nals, when  amplified 
Articulation  perfect 


2200  ohms       List  price  only  $9.00 


There  are  many  types  of  head  sets  on  the  market 
but  not  too  many  good  ones.  The  GLOBE  RADIO 
HEAD  SET  incorporates  a  knowledge  of  acoustics 
based  on  nearly  fifteen  years  of  experience  in 
making  high  grade  sound  producing  and  receiving 
instruments.  It  embodies  correct  design  with  the 
best  of  materials.  The  Globe  Phones  are  for  those 
who  discriminate. 

Ask  about  the  Globe  Antenna  Attachment  Plug 
for  connecting  your  radio  set  to  your  electric  light 

circuit. 

Buy  from  your  local  dealer,  or  write  us  direct. 

GLOBE  PHONE  MFG.  COMPANY 

Earl  C  Hanson,  Technical  Radio  Expert 
READING,  MASSACHUSETTS,  U.  S.  A. 
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Wimco  Announces 


THE  WIMCO  VARIABLE  CONDENSER 


After  months  of  experimentation  ta  produce  really  good 
Variable  Condenser,  we  take  pleasure  in  introducing  to  the  trade 
The  WIMCO  Variable  Condenser,  which  will  be  furnished  in  43, 
23  and  3  plate  type.  Tests  conducted  by  the  Washington  Radio 
Laboratory  show  that  The  WIMCO  Variable  Condenser  of  the  43 
plate  type  has  a  resistance,  at  maximum  capacity,  of  but  .018 
ohms,  and  the  capacity  at  zero  on  the  scale  is  but  15  micro- 
microfarads.  These  values,  we  believe,  are  lower  than  in  any 
other  condenser  manufactured  for  general  amateur  use. 

Deliveries  on  The  WIMCO  Variable  Condenser  will  begin 
September  15th  and  we  are  now  accepting  Jobbers  and  Dealers 
orders. 

We  have  a  very  attractive  proposition  for  the  Jobber,  and 
solicit  your  inquiries. 

THE  WIRELESS  MANUFACTURING  CO. 

CANTON,  OHIO 

Manufacturers  —  Distributors ; 
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MU-RAD 
M-A  12 

Receiving  Set 


With  Two 


$128 


The  Most  Highly  Perfected 
Radio  Receiving  Set  On  the  Market 


More  sensitive  than  any  commercially  marketed  radio  receiver.  A  complete  receiver  with  the 
addition  of  tabes,  batteries  and  phones.  Can  be  used  with  either  small  coil*  loop  or  antenna.  Pick- 
up coil  as  small  as  3"  in  diameter  may  be  used  for  distances  up  to  200  miles  from  the  average 
broadcasting  station. 


Oaf tsmanslike  in  Appearance  and  Performance 

A  masterpiece  of  the  finest  woodworkers, 
machinists  and  laboratorians.  Complete  Instruc- 
tion book  is  furnished  with  each  set.  Positively 
guaranteed  against  defects.  Bulletin  flft  on 
request. 


Propoei 
and  J 


Ition  for  Dealers 


Excellent 


The  radio  public  this  fall  will  insist 
on  quality.  MU-RAD  Receiving  Sets  will 
sell  faster  and  earn  the  radio 
man  a  larger  profit. 


MU-RAD  LABORATORIES,  INC. 

800  Fifth  Ave.,  A.bury  Park,  N.  J. 


MOFFAT 

Choke  Coils  100  millihenry;  Non-inductance  Resistance  Units  12000 
Ohms;  Insulated  shaft  Extensions  which  prevent  detuning  of  signals, 
Vernier  Adjusters. 

We  manuf acture  a  full  line  of  Standardized  Equipment,  Variometers, 
Vario-Couplers,  Switch  Levers,  etc.     Send  for  catalogue. 

JOSEPH  ROSS  &  CO. 

IRVINGTON,  N.  J. 
Established  1875 


12000  OHM 

Non-inductive 

RESISTANCE  UNITS 

For  use  in  the  new 

Armstrong 
Super-Regenerative  Circuit 

PRICE  $2.00  EACH 

THE  PROMETHEUS  ELECTRIC  CO. 

511  West  42nd  St. 
Est.  1901  New  York 


DEALERS  ONLY— 

Write  for  Harry  Altar's  RADIO  "POCKET- 
BOOK-"  A  net  price  catalog  of  radio  supplies 
published  each  month.  Our  wholesale  prices 
hit  bottom.  The  RADIO  "POCKETBOOK"  seat 
free  to  dealers  only.    Use  your  letterhead. 

HARRY  ALTER  &  CO. 


126  N.  MAY  ST., 


CHICAGO 
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Eveready  "B"  Battery  No .  766 
Equipped  with  5  positive  vo'tage 
taps  ranging  from  i6>4  to  22)4 
volts.  Fahnestode  Spring  Clip 
Binding  Posts — an  exclusive 
Eveready  feature.  Price  $3  00 


Eveready  "B"  Battery  No.  774 
Equipped  with  6  positive  voltage 
taps  at  4>£  volt  intervals  ranging 
from  18  to  43  volts.  Fahnestock 
Spring  dip  Binding  Posts —  an 
exclusive  Eveready  feature.  Price 
£5.00 


Eveready  "A"  Batteries 

— hardwood  box,  mahogany  finish 
— convenient  handle,  nickel  plated 
— rubber  feet  protect  the  table 
— insulated  top  prevent*  short  circuits 
— packed  vent  caps  prevent  spilling 

No.  6860 —  90  Amp.  Hrs. — 45  Lbs. — £18.00 
No.  6880 — 1 10  Amp.  Hrs. — 52  Lbs. — £20.00 


For  Better  Results 
USE 

EVEREADY 

"  A"and  "B"  BATTERIES 
with  your  radio  set 

For  sale  by  the  better  radio 
supply  dealers  everywhere 

Send  today  for  descriptive  booklets 


NATIONAL  CARBON  COMPANY,  Inc. 
Long  Island  City,  N.  Y. 

Atlanta  Chicago  Cleveland 

Kansas  City       San  Francisco 
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Dayton  Variable  Condenser  with   Vernier  Attached 


DAYTON 
Radio  Products 

A  complete  and  meritorious  line  of  Radio  parU  with 
every  article  Ruaranteed  for  accuracy  and  iU 
capacity  in  Micro-farads.  Sold  only  thru  legiti- 
mate Jobbers.  Dealers  and  Manufacturers.  Varia- 
ble and  Vernier  Condensers  are  made  of  hard 
aluminum  plates  mounted  on  Bakelite  Panels:  fur- 
nished  with   either   square   or   round  panels. 

Type  3  P.  C.  Vernier  with  Knob  Price  $2.00 

Type  9  P.  C.  Condenser  Cap.  .0O03  Mf..  Price  335 

Type  17  P.  C.  Condenser  Cap.  .0005  Mf.  Price  3.95 

Type  31  P.  C.  Condenser  Cap.  .001  Mf..   Price  4.80 

Type  45  P.  C.  Condenser  Cap.  .0015  Mf.  Price  5.65 
Condensers  with  Vernier  attached  80c  extra 

Variometers   Bakelite  Tube  Type.  Price  4.50 

Variometers    Moulded    Bakelit?  Price  7 .50 

Vario-Couplcrs  Bakelite  Tube  Type  Pric? 

Vario-Coupler  Moulded  Bakelite.  .  Price 

Genuine  Bakrlite  Knobs  and  Dials  3"  Price  1.00 

Genuine  Bakelite  Knob.   i/W.  Price  .35 

Rubber  Insulating  Tubing   (10  ft.  Packages)  .45 

Jobbers,    Dealers    and    Manufacturers    Write  for 
Catalog  No.  2  and  Discounts 

THE  A-C  ELECTRICAL  MFG.  CO. 

Dayton,  Ohio 

Makers   of  Electrical  Devices   for  Over   20  Years 


Dayton    Moulded    Bakelite  Variometer 


mis 


Hot  Wire 


For  small  size,  small  capacity  radia- 
tion ammeters  the  hot  wire  mechanism 
is  far  superior  to  the  thermo-couple 
type.  That's  why  our  small  3*6"  radia- 
tion ammeters  are  of  the  hot  wire  type. 

The  Roller-Smith  Company  being  the 
only  maker  of  both  hot  wire  and  thermo- 
couple types  is  in  a  position  to  know 
which  is  best — and  it  does. 

Send  for  Bulletins  No.  AG-10  and  No. 
AG-810. 

They  are  free. 

ROLLER-SMITH  COMPANY 

16  PARK  PLACE,  NEW  YORK 

Offices  in  principal  cities  in  U.  S.  and  Canada 


lilllllllllillllllllllllllli.? 


Switches  our  main  line, 
NOT  a  side  line 

WIS- WIN 

One  of  our  leaders  #755  Full  bushing 
switch  1  %  "  blade,  spring  contact  wash- 
er, highly  polished  nickel  parts. 

Price  40c 

Buy  your  switches  from  a  switch  con- 
cern, thereby  getting  full  value  and 
quality  at  the  lowest  prices.  Switches 
ranging  in  price  from  30c  to  $1.25  for 
all  uses  and  requirements. 

We  have  an  attractive  proposition  for 
the  trade.  Circular  S-l  listing  our  full 
line  gladly  sent  upon  request. 

We  can  make  prompt  deliveries. 
Willis  Switch  &  Instrument  Co. 

8  Kingsbury  St.,  Jamestown,  N.  Y. 


0 
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RADIO  MERCHANDISE 

F.  D.  PUTS  CO. 

Incorporated 

219  COLUMBUS  AVENUE,  BOSTON,  MASS.,  U.S.A. 

Announces  a  change  of  Policy 
WHOLESALE  ONLY 


DISTRIBUTORS  FOR 


A.  H.  Grebe  &  Co.  (New  England) 
Radio  Corporation  of  America 
General  Electric  Company 
Westinghouse  Electric  &  Mfg.  Co. 
Wireless  Specialty  Apparatus  Co. 
Magnavox  Company 
Clapp-Eastham  Company 
Western  Electric  Company 
Acme  Apparatus  Company 
DeForest  Radio  Tel.  &  Tel.  Co. 
Federal  Tel.  &  Tel.  Company 
Wm.  J.  Murdock  Company 
Adams  Morgan  Company 
Pacent  Electric  Company 
Chelsea  Radio  Company 
Remler  Radio  Mfg.  Company 


Frank  A.  D.  Andrea 
Herbert  H.  Frost 
Electrose  Mfg.  Company 
Signal  Electric  Mfg.  Co. 
General  Radio  Company 
American  Radio  &  Research  Corp. 
John  Firth  and  Company 
General  Apparatus  Co. 
C.  D.  Tuska  Company 
American  Eveready  Works 
Wireless  Press 
Mu-Rad  Laboratories 
Dubilier  Condenser  Company 
Weston  Electrical  Instrument  Co. 
And  Others 


Dealers  are  urged  to  send  for  our  latest  stock  sheets,  listing  desirable 
radio  merchandise  for  immediate  delivery  at  attractive  discounts. 


The  retail  and  mail  order  business  formerly  conducted  by  the  F. 
D.  Pitts  Co.  at  12  Park  Square,  Boston;  Providence,  R.  I.  and  Springfield, 
Mass.,  is  now  operated  by  the  "Pitts  Radio  Stores,  Inc."  at  the  same 
addresses. 
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Dependable  Radio  Supplies 


Send  for  Catalog 

You  can  DEPEND  on  "Benwood" 
parts  or  sete.  Send  10c  in  stamps 
for  the  Benwood  catalog  and  price 
list,  also  complete  catalog  and 
prW  list  of  DeForest  Radio 
Equipment. 

Dealer* 

We  manufacture  high  grade 
radio  supplies  in  our  own  factory 
and  have  stock  ready  to  ship. 
Write  or  wire  for  our  liberal 
dealer's  discounts.  New  price  and 
discount  sheet  just  issued. 


Benwood  Variable  Condenser 

Note  the  improved  stationary  plate  design — 
this  condenser  has  the  greatest  capacity  for  over- 
all sise  of  any  variable  condenser  made.  Single 
bearing,  wiping  contact  assures  positive  connec- 
tions. Heavy  aluminum  plates  will  not  bend  or 
buckle.  Solid  BakeHte  ends.  48  pate.  .0011  Mfd. 
Each   $2.95 


r 


Benwood  Audio  Transformer 


Completely  sheathed  in  metal — gives  full  A  to 
1  amplification  without  howling  or  squealing. 
Base  i*  2%m  x  *%m.  height  only  2  inches— ideal 
for  either  base  or  panel  mounting.  Core  is  best 
laminated  steel  giving  highest  transference  of 
energy.  Each  94-00 


1114  OLIVE  STREET, 


ST.  LOUIS,  MO. 


ARE  YOU  PREPARED? 

We  can  supply  you  with  anything  on  the  market  for  that  C.W. 
set  you  are  going  to  use. 

C  us  about  CW 

Catalog  5c 

Anthracite  Radio  Shop 

P.  O.  Box  3  Scranton,  Penna. 


HIGH  EFFICIENCY 

TELEPHONES 

"Army  and  Navy"  and 
Swedish-American  Types 

CHICAGO,  U.S.A. 

For  30  Years  Makers  of  Good  Telephones 


Agents   for  the 


COLUMBIA  RADIO 

SUPPLY  CO 
808  19th  St.  N.  W 
Washington,  D.  C 


DX  RADIO 

FREQUENCY 

TRANSFORMER 

Be  up  to  date,  use  R.F.  Am- 
plification and  coil  aerial. 
The  secret  of  long  distance 
reception.  We  know  it  is 
superior,  prove  it  for  your- 
self. Free  folder  on  princi- 
ples of  radio  frequency  am- 
plification with  pictorial  dia- 
gram. 

DX   I — 170-450  meters  $8 
DX  S — 400-1200  meters 
DX  2 — 900-3000  meters 
Plug- in  socket  mounting 

Write 
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530-534-  FERNANDO  ST. 


MEL&CI 

PITTSBURGH,  PENMA 
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brings  it 

OX  t^fc. 


Many  a  natural  born  "radio  enthusiast"  has  so 
far  been  discouraged  from  going  on  with  this 
wonderful  new  science  by  the  restrictions  inherent 
in  the  use  of  telephone  headsets — or  an  unsatis- 
factory "loud-speaker." 

Attached  to  any  commercial  receiving  set,  the 
Magnavox  Radio  reproduces  every  sound  in  volume 
and  marvelous  clarity,  transforming  wireless  from 
a  scientific  fad  into  a  universal  home  entertain- 
ment and  inspiration. 

Write  for  descriptive  booklet 

THE  MAGNAVOX  COMPANY 

Oakland,  California 

New  York  Office:  370  Seventh  Ave.,  Penn.  Terminal  Building 


If  QUALITY  counts,  bear  in  mind  that  ACE 
equipment  speaks  for  itself.  An  Ace  type 
TRU  Concert  Receptor  can  be  placed  in 
your  parlor,  and  is  in  a  class  with  your 
piano  or  finest  phonograph. 


Licensed   under    Armstrong   Patent   No.  1,113,149 

For  electrical  efficiency  we  claim  our 
TRU  to  be  equal  or  superior  to  any  sim- 
ilar equipment  now  on  the  market. 

A  very  important  point  to  be  considered 
in  purchasing  a  Concert  Receiver  is  the 
proposed  change  of  wave  lengths  of  broad- 
casting stations.  The  majority  of  Radio 
receivers  now  on  the  market  would  be 
worthless  should  this  change  be  effected. 
Our  receiver  is  arranged  for  immediate 
adaption  to  this  change  by  even  a  most 
inexperienced  person. 

Better  investigate — we  have  literature 
for  the  asking. 

THE  PRECISION  EQUIPMENT  CO. 

2437-39  Gilbert  Ave.,        Cincinnati,  Ohio 


va  c  vi  vim 


Not  only  since  radio  has  become  popular 
has  the  Brath  Arrester  been  demon- 
•trating  its  superiority,  but  for  the  past 
16  years  it  has  been  used  by  the  princi- 
pal railroad  and  telegraph  companies,  by 
fire  alarm  systems,  by  the  U.  S.  Army 
and  others. 

The  Brach  Vacuum  Lightning  Arrester 
stands  like  a  sentinel,  day  and  night, 
guarding  your  radio  and  home  against 
interference  and  destruction — does  it 
automatically,  requiring  no  switching  or 
other  attention.  Both  indoor  and  out- 
door types. 


Listed  by  the  Underwriter*'  Laboratories. 

L.  S.  BRACH  MFG.  CO., 
NEWARK,  NEW  JERSEY 

16  Years   Specialists   in   Lightning  Protective 
Apparatus 
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Charging  Storage  Batteries 
Easy  as  Turning  on  the  Light 

Tube  sets  require  storage  batteries,  and  they  in 
turn  require  charging.  You  can  do  this  at  home 
merely  by  turning  on  the  electricity,  if  you  have 
a  Tungar  Battery  Charger. 

Tungar  is  a  device  for  changing  alternating  to 
direct  current.    It  allows  the  current  to  flow  only 
in  one  direction.    It  requires  no  attention  while  1 
operating.     Its  first  cost  is  not  high  and  its  cost 
of  operation  is  extremely  low. 

Tungar  Battery  Chargers  were  developed  in  the 
Research  Laboratory  of  the  General  Electric  Com- 
pany over  six  years  ago.  Thousands  have  been 
in  successful  operation  ever  since. 

Do  you  prefer  to  carry  your  battery  to  a  charg- 
ing station,  wait  a  couple  of  days  or  more,  and 

then  pay  three  times  what  it  would  cost  you  to 
The  device  that  keeps  batteries  at  home       chargc  it  at  home?     Qur  ncw  Qn  ^  ap_ 

plication  of  Tungars  to  radio  batteries  will  give 
you  the  details.  Ask  us  for  Booklet  B-3640,  if 
your  dealer  cannot  give  you  one. 


Tundar 


General  Office 
Schenectady.  N.Y. 


Ss  Company 


Sales  Offices  in 

all  large  cities  ,?A.:6 
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AMATEURS 


Does  Service  Mean  Anything  to  You  ? 


THE 


MAIL  ORDER 
SERVICE 


DATRONIZE  an  organization  for  radio  men, 
rendering  personal,  intimate  and  harmon- 
ized service  with  every  article  it  sells. 
UIGH  grade  apparatus  only,  manufactured 
in  accordance  with  the  latest  designs 
and  theories.  Guaranteed  to  give  maximum 
results  under  working  conditions. 

WHEN  in  town  drop  in  to  see  us.  We  will 
always  be  here  to  greet  you  with  a  glad 
hand,  ready  to  render  "Individual  Service" 
that  will  make  you  a  satisfied  customer. 


Latest  News:  Armstrong's  Super  Receiver  Data.   Set  25  cents. 


ALL  PARTS 
NECESSARY 

NOW 
AVAILABLE 


RADIO  EQUIPMENT 


DEALERS 
WRITE  FOR 

SPECIAL 
QUOTATIONS 


ALKALINE  STORAGE  B  BATTER" 

 »  for-  RAMP  Ol/TF/TS 


The  McTiQhe  Storage  "B"  Battery  is  the  most  satisfactory  for 
radio  use.  It  gives  22  volts,  is  inexpensive-  noiseless- -cannot 
be  damaged  by  short  circuit,  overcharging,  standing  idle  or  un- 
charged. Can  be  fully  charged  from  any  light  socket  for  less  than 
one  cent.  Is  furnished  in  an  oblong  glass  which  nests  neatly. 
The  McTighe  Rectifier  is  cheap,  simple,  durable  and  «" 
should  be  used  when  chargirg  the  McTighe  "B"  " 
Battery  $5.00,  Rectifier  $1.50,  Rubber  Filler  ?5c 

F.  O.  B.  Irwin,  Pa. 
Discount   to  Dealers  Prompt  shipments 


APPLIANCE  CO. 


W  \ 
ATTENTION  RADIOTICS 

IF   YOU   USE   AMPLIFYING  TUBES 
you  can  make  your  Victor  talking  ma- 
chine a  RADIO  LOUD  SPEAKER,  with 
a  "BEEKO"  Radio-Phone  attachment. 
Sample  by  mail,  40c. 

Liberal  discount  in  quantities 

J.  H.  BUNNELL  &  CO. 

32  Park  Place,  Department  Q  New  York 


OheVyGDENTTIRElESS 


BORATORIES 


THE  O.W.L.  RHEOSTAT 

Patents  pendings 

An  instrument  of  real  Value,  NO 
THERMO-ACTION  resulting  in  distortion 
because  all  parts  are  made  of  the 
resistance  alloy  throughout. 


price  - 

1012  Ogden  Ave., 


$1.00 

New  York  City 
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PARAGON 

THE 

Pioneer 

1915  First  regenerative  receiver  ever  manufactured  bore  the 
name  PARAGON. 

1916  First  Trans-continental  Amateur  Reception  (California 
from  New  York;  not  pre-arranged)  effected  with  a 
PARAGON  Type  RA-6  Receiver. 

1916  First  Trans-continental  Amateur  Transmission  (New 
York  to  California;  not  pre-arranged)  effected  by 
PARAGON  designed  transmitter. 

1917-1918  PARAGON  acknowledged  supreme  on  Western 
Front  1 

1921  First  Trans-Atlantic  Amateur  Reception  effected  with 
PARAGON  receiving  equipment,  at  which  time  27  differ- 
ent amateurs  scattered  thruout  the  Eastern  section  of  the 
United  States  registered  signals  at  Ardrossan,  Scotland — 
3500  miles. 

THERE'S  A  REASON  I 

The  Adams-Morgan  Company 

Manufacturers 

UPPER  MONTCLAIR,  N.  J. 
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RHAMSTIINE' 


Announces  A 

RADIO  FREQUENCY  TRANSFORMER 

One*  more-  Rhamstine*  has  satisfied  a  definite  radio  require- 
ment. The  Rhamstine*  Radio  Frequency  Transformer  is  now 
available  to  the  many  thousands  of  radio  enthusiasts  who  have 
been  waiting  for  a  guaranteed  product,  made  to  a  fixed  standard 
in  quality,  and  sold  at  a  reasonable  price.  The  type  1  R.F. 
Transformer  complete  with  special  base  mountng  sells  at  94*50* 
While  it  has  a  range  of  200  to  500  meters  it  is  especially 
well-suited  for  the  wave-lengths  of  the  present  broad-casting 
services. 

Consistently  good  engineering  has  been  followed  in  its  design 
and  by  comparison  it  is  the  most  attractive  transformer  in 
appearance  that  has  ever  been  offered. 

Complete  circuit  diagram  is  sent  with  each  unit. 


Pat.   Apd.  For 

$4  50 


RHAMSTINE'  <**-  E««—*  POTENTIOMETER 

Another  new  product  from  the  Rhamstine*  Shops  Is  the  carbon 
element  Potentiometer  shown  herewith. 

By  using  a  carbon  potentiometer  in  the  circuit  of  a  radio 
frequency  set  beet  results  are  obtained.  The  Rhamstine*  Po- 
tentiometer is  made  for  p*»*l  mounting,  4s  compact  and  atr 
tractiveiy  finished.    The  price  Is  $1.75.     lmmediatfe  deliveries. 

Manufactured  by 

J.  TH03.  RHAMSTINp*  ( 

2152  East  Larned  Street,  Detroit,  'Mick. 

*  Maker  of  Radio  Products 


Pat.   Apd.  For 


THE  RADIO  GUILD 

j     <(  •  , adopts  , 

Bradfestab 

PERFECT  FILAMENT  CONTROL 


Price 

$1.85 

P.P.  10c 


Following  is  letter  from  Radio  Guild: — 
Just  completed  exhaustive  tests,  using 
Bradleystat  in  place  of  wire  rheostats. 
It  is  finest  filament  control  we  ever  used. 
We  specify  Bradleystats  in  all  equip- 
ment and  installations. 

SEND  FOR  LATEST  BULLETIN 


Electric  Controlling  Apparatus 

277  Greenfield  Av.,       Milwaukee,  Wis. 

Mfrs.  of  graphite  rheostats  for  20  yrs. 


Complete  Enjoyment 
of  Radio  Telephony 

is  only  possible  with-  a  Telephone  of  the  very 
highest  strandard  of  efficiency. 

Everett  Double  Radio  Phones 

have  satisfied  the  most  exacting  Critics 

Supersensitive — Clear — Light 

Mechanically  Perfect — Moderately  priced 

AT  ALL  DEALERS 


we 


320  BROADWAY, 


NEW  YORK 
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Give  Your  Radio  Set  the  Advantage  of 


WESTINGHOUSE 

RADIO 

BATTERIES 


f 


Westinghouse  "A"  Batteries  are  especial- 
ly built  for  the  peculiar  requirements  of 
radio  work.  They  deliver  a  constant,  de- 
pendable flow  of  low  voltage  current.  They 
are  built  to  give  long,  low-cost  service. 
They  demand  a  minimum  of  attention. 


In  the  Westinghouse  "B"  battery  you  have  a  storage  battery  for  "B"  work — 
the  latest  development  in  radio  practice.   It  has  all  the  reliability  and  dependable 
performance  of  a  storage  battery  and  none  of  the  disadvantages  of  a  dry  cell.  The 
Westinghouse  "B"  gives  a  steady  continuous,  noiseless  service.   It  lasts  indefinite- 
ly.  When  exhausted  it  is  easily  recharged.   The  first 
cost  is  the  last  cost. 

Don't  lose  the  enjoyment  of  your 
Radio  by  operating  under  unsatis- 
factory battery  conditions.  Get 
Westinghouse  "A"  and  "B"  batteries 
from  your  radio  dealer  or  the  nearest 
Westinghouse  Battery  Service  Station. 


"The  best 
Westinghouse 
can  build." 


14%  in.  long 
2Vz  in.  wide 
3%  in.  high 


• 


WESTINGHOUSE 
UNION  BATTERY  CO. 

Swissvale,  Pa. 
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BEING  AMONG  THE 


Trade  Mark 
Registered 


— to  blaze  the  trail  in  the 
Radio  business,  the  Phila. 
Wireless  Sales  Corp.  is  today 
recognized  by  manufacturers 
and  dealers  as  a  leader. 

Our  entire  personnel  are 
practical  Radio  men,  devot- 
ing their  time  to  giving  a 
"real  service." 

We  handle  only  standard 
Radio  Products  showing 
merit. 

Our  approval  stamps  it  a 
worthwhile  product. 


PHILADELPHIA  WIRELESS  SALES  CORP. 

Formerly  Philadelphia  School  of  Wireless  Telegraphy 
1533  PINE  STREET,  PHILADELPHIA,  PA. 


A  TIMELY  WARNING  TO  THE  TRADE 

DON'T  MAKE  THE  SAME  MISTAKE  YOU  MADE  LAST  YEAR.     PLACE  YOUR  FALL  ORDERS 

NOW 


COMMANuER  "H"         ENSIGN  "H"  ACE  SERGEANT  "S3"         BUDDY  MIDGET 

THE  H.  H.  EBY  MANUFACTURING  CO.,      PHILADELPHIA,  *PA. 


/kellog  V-T  SOCKET 

the  durable  socket 


Kellogg  molded  lamp  sockets  fit  all 
standard  four  prong  based  vacuum 
tubes.  Extra  heavy  solid  bas«  fa 
inches  thick.  Four  German  silver 
f  springs  with  rounded  ends  firm- 

ly held  in  position  in  deep  grooves,  cannot  touch 
mounting  surface.  Double  end  nickel  plated  bind- 
ing posts.  Connections  can  be  made  under  the 
socket  as  well  as  above.  A  practically  indestruc- 
tible construction.   75c  each,  postpaid. 

COMPLETE  RADIO  EQUIPMENT 
The  item  above  is  merely  a  sample  of  the  excel- 
lent line  of  radio  equipment  that  is  handled  by 
the  Apex  Radio  Company,  Inc.  All  orders  for 
sockets  or  other  standard  equipment  will  be  filled 
the  day  received.  Send  two  cent  stamp  for  our 
new  price  bulletin.  Dept.  Q-S 

APEX  RADIO  CO.,  Ine.&SL£  *?&ju' 


Old 
9ZAF 


DENVER 

Oldest  and  Largest 


KLZ 


RADIO  DEALERS 

RETAIL  and  WHOLESALE 
DISTRIBUTORS— a  Complete  Lias 

Our  latest  BULLETINS  show  every  new  practical 
development  in  Radio.  Our  New  Building  is  asset 
up-to-date  RADIO  plant  and  store  in  the  West. 

REYNOLDS  RADIO 

COMPANY  INCORPORATED 

ISM  Glenarm  St,  DENVER,  CJ» 
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DICTOGRAPH 

Radio  Loud  Speaker 

c3or  tkelhime 


SINCE  the  first  announcement  of  th? 
development  of  a  Dictograph  Radio 
Loud  Speaker,  interest  on  the  part  of  the 
radio  public  has  run  high. 

The  great  Dictograph  organization,  fam- 
ous the  world  over  for  its  marvelously  sen- 
sitive "Acousticon"  for  the  Deaf  and  loud- 
speaking  telephones,  has  concentrated  on 
the  perfection  of  this  new  Radio  Loud 
Speaker.  It  is  worthy  of  the  Dictograph 
name — and  that  means  Standard  of  the 
World!  ,  CT  , 

Here  at  last  is  the  Loud  Speaker  you 
have  been  waiting  for— a  Loud  Speaker 
that  reproduces  every  sound — singing,  in- 
strumental music  and  voice — in  full  volume 
and  with  absolutely  clear,  natural  tones, 
free  from  distortion  or  mechanical  sounds. 
It  is  used  with  any  vacuum  tube  radio  set. 
No  alterations  are  needed;  no  extra  batter- 
ies— you  simply  plug  in  and  listen. 

Assured  demand,  volume^production,  and 
Dictograph  resources  have  made  possible 
a  reduction  from  the  price  originally  an- 
nounced. Instead  of  $25,  the  price  U  only 
$20— -complete  with  5   ft.  cord. 

Ask  your  dealer  to  show  you  the  Dicto- 
graph Radio  Loud  Speaker.  Place  your  or- 
der now  to  assure  early  delivery.  Dealers 
can  be  supplied  by  their  jobbers  or  our 
authorized  distributors. 


Complete  with  5  ft. 
flexible  cord. 

The  handsome  appearance  of  the  Dictograph  Radio  Loud 
Speaker  harmonizes  with  any  home.  It  has  a  highly  bur- 
nished spun  copper  bell  horn  attached  to  die  cast,  black 
enamel  tone  arm,  finished  with  nickel  trimmings.  The  cab- 
inet is  of  solid  ebony-finished  hardwood  and  mounted 
upon  rubber  knobs  to  avoid  marring  highly  polished 
tables.  It  is  furnished  complete  with  5  ft.  flexible  cord. 
No  extra  batteries  required. 


DICTOGRAPH  Radio  HEAD  SET 

The  Dictograph  Radio  Head  Set  has  established  a 
standard  of  quality  impossible  to  secure  in  any  other 
products-its  use  on  an  ordinary  receiving  set,  whether 
crystal  set  or  vacuum  tube  receiving  unit,  improves  recep- 
tion immeasurably.  Insist  on  the  Dictograph — Price  $12. 
3000  ohms  resistance. 

The  Beat  Head  Set  in  the  World  at  any  Price! 


DICTOGRAPH  PRODUCTS  CORPORATION 

220  WEST  42d  STREET,  Branch**  in  all  principal  cities  NEW  YORK  CITY 
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#3  Price  $4.75 


C  H  ELSEA 
Variable  Condenser 

(DIE-CAST  TYPE) 

No.  1— .0011  m.f.   mounted   $5.00 

No.  Z— .0006  m.f.   mounted   4.50 

No.  3— J0011  m.f.  unmounted  4.75 

No.  3a — .0011  m.f.  unmounted,  without  dial  4.35 

No.  4 — .0006  m.f.   unmounted   4.25 

No.  4m — .0006  m.f.  unmounted,  without  dial  3.86 

Top,  bottom  and  knob  are  genuine  bakelite,  shaft  of 
steel  running  in  bronse  bearings,  adjustable  tension  on 
movable  plates,  large  bakelite  dial  reading  in  hundredths, 
high  capacity,  amply  separated  and  accurately  spaced  plates. 

Unmounted  types  will  fit  any  panel  and  are  equipped  with 
counterweight. 

Guaranteed  for  circuits  up  to   1,000  volts. 

as  m 


Amplifying  Transformer  No.  50 

The  CheUea  Amplifying  Transformer  gives  the  highest 
amplification  possible  and  at  the  same  time  will  not  squeal, 
howl,  or  in  any  way  cause  noisy  circuits.  It  is  beautiful 
in  design  and  embodies  electrical  characteristics  unequalled 
by  any.  Guaranteed  for  all  circuits  up  to  600  volts  with 
a  high  safety  factor. 

It  will  not  fail  in  service. 

Purchase  Chelsea  Radio  Equipment  from  your  dealer.  If 
he  does  not  carry  it  send  to  us. 

Write  for  our  new  $6  catalog. 


Price  $4.50 

CHELSEA  RADIO  CO.,  150  FIFTH  ST.,  CHELSEA,  MASS. 

Manufacturers  of  Radio  Apparatus  and  Moulders  of  Bakelite  and  Condons  it  e 


Stromberg-Carlson 

RADIO  HEAD  SET 

Brings  in  the  long  distance  tones  with 
accuracy  and  distinctness. 

They  give  the  fullest  measure  of  enjoyment 
because  of  the  quality  of  the  tones.  Conven- 
ient and  comfortable.  The  construction  of  the 
Stromberg-Carlson  Head  Set  allows  simultaneous 
use  by  two  observers. 

Price  $7.50  each  f.o,b.  Rochester,  including  two 
head  set  receivers,  head  band  and  forked  5- foot 
cord. 

Send  for  our  Free  Bulletin  No.  1030-Q 
describing  the  No.  2- A  Radio  Head  Set 
and  other  superior  apparatus  of  our 
manufacture. 

STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 
ROCHESTER,  NEW  YORK 


WHITEHOUSE 
GRID  LEAK 

an  efficient,  constant,  interchangeable 
and  compact  "Grid  Leak.'1 

Not  affected  by  Dampness, 
or  Temperature  because  of 
the   sealed   GLASS  TUBE 

Splendid  Proposition  to 
Dealers 


Designed  to  fit  any  standard  base, 
made  in  the  following  resistance 
values:    0.5;  1.0;  1.5;  2.0;  2.5;  3. 

Price      -      -       70c  Each 

(Other  values  to  order) 

Every  one  tested  and  guaranteed.  If 
your  dealer  does  not  carry  them,  send 
postal  money  order. 

WHITEHOUSE  RADIO  &  MFG.  CO. 

311  -  89th  Street 
Wood  haven,  Long  Island,  New  York 
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256 
PAGES 


DUCK'S  RADIO  CATALOG  No.  16 

Continuously  since  1909  Duck's  Radio  Catalogs  have  never 
been  equaled  for  completeness  and  great  wealth  of  t adio  data 

Over  50  pages  of  latest  hook-ups  (wir- 
ing diagrams)  and  invaluable  and  up- 
to-date  data  and  information  on  radio. 
Not  only  a  catalog,  but  a  wonderful  text- 
book on  radio. 

Never  in  the  history  of  radio  has  there  been  such  a  catalog.  The  radio  data  and  diagrams  embracing 
upwards  of  50  pases  give  the  experimenter  mdre  valuable  and  up-to-date  information  than  will  be 
found  in  many  textbooks  selling  for  $2;  and  $1  could  be  spent  for  a  dozen  different  radio  catalogs  be- 
fore you  could  gather  together  the  comprehensive  listing  of  worth-while  radio  goods  found  in  this 
great  catalog. 


G^nJ  OIL,  in  coin  carefully  wrapped  for  your 
gBUU  copy  of  this  wonderful  book,  the 

moat  unusual  and  complete  catalog  ever  put 
between  two  covers.  Not  sent  otherwise.  Enor- 
mous cost  and  tremendous  demand  prevent  dis- 
tribution at  a  less  retainer. 


Duck  Product*  have  stood  the  test  of  time 
The  largest  line  in  America- S 8  complete  instruments— 62  parts 


Our  new  No.  A650  Duck  Rheostat  (at  right)  has  just  the 
necessary  amount  of  resistance  to  take  care  of  the  drop 
in  voltage  from  the  battery  when  fully  charged  to  the  bat- 
tery at  its  minimum  working  voltage.  The  base  is  of 
moulded  composition.  The  resistance  element  is  wound 
on  a  black  fibre  strip,  the  element  being  securely  fastened 
in  a  slot  in  the  base.  Contact  arm  is  of  phosphor 
bronze  of  the  proper  tension  to  insure  perfect  con- 
tact and  smooth  operation.  Adjustable  to  any  thickness 
.panel  up  to  %  inch,  2  14  inches  in  diameter.  An  exceptional 
Eheostat  at  a  most  popular  price.    No.  A650  Duck  Rheostat, 

$1.  «*«itfht  s  its- 


There  are  many  Duck  prpdact*  that  com- 
pletely dominate  all  competitive  type* 


No.  A666  Duck's  Positive  Contact 
Bakelite  Tube  Socket  is  beyond  doubt 
the  most  advanced  tube  socket  on  the 
market  today.  To  our  knowledge 
there  is  no  other  type  of  tube  socket 
that  cannot  be  forcibly  criticised  from 
some  angle.  Either  the  receptacle 
does  not  easily  accomodate  the  vary- 
ing diameter  of  the  bases  of  bulbs,  or 
the  notch  on  receptacle  is  not  just 
right,  or  the  receptacle  is  easily  sub- 
jected to  breakage,  or  connections 
are  in  an  inconvenient  place,  or,  and 
most  important  of  all,  the  type  and 
style  of  the  contacts  do  not  insure 
positive,  certain  contact  without  con- 
siderable manipulation. 
In  our  new  Bocket  all  these  defects 
in  other  bulbs  are  overcome.  The  con- 
tact springs  are  so  constructed  that 
contact   is    made,   not   only   on  the 

bottom  of  the  tube  terminal,  but  aleo  on  the  -side  of  the  terminals.  When  the  tube  is  put  into  the 
socket  and  turned  in  the  notch,  the  terminal  pins  on  the  tube  immediately  exert  a  pressure  on  the  side  of 
the  phosphor  bronze  contacts,  making  a  contact  that  is  firm  and  sure.  The  receptacle  of  our  socket 
is  of  brass,  beautifully  nickel  plated,  and  moulded  into  a  bakelite  base,  with  all  connections  on  top 
No.  A666  Duck's  Bakelite  Tube  Socket.  $1.    Shipping  weight,  %  pound. 

Our  Nos.  700  and  701  dials  and 
knobs  (right)  are  of  genuine 
black  bakelite.  Because  of  the 
ribbed  construction  of  the  dial  it 
will  not  warp  and  being  of  bake- 
lite it  will  not  discolor.  The 
threaded  bushing  in  the  dial  which 
holds  the  knob  is  perfectly  cen- 
tered, as  is  the  bushing  in  the  knob 
itself  which  takes  the  shaft.  This 
insures  a  perfect  running  dial.  The 
bakelite  knob  is  fastened  to  the 
dial  by  means  of  a  threaded  bush- 
ing. The  set  screw  which  secures 
the  knob  and  dial  passes  through 
the  compos i ton  and  also  the  brass 
bushing,  thus  preventing  loosen- 
ing. Either  -h"  or  knob  and 
dial,  $1.  Shipping  weight,  4 
ounces. 

The  WILLIAM  B.  DUCK  CO.,  243-245  Superior  Street,  Toledo,  Ohio 


DEALERS 

We  want  live,  responsible  deal- 
ers in  every  city  and  town  in 
the  United  States,  both  for  the 
sale  of  our  extensive  line  of 
radio  apparatus  and  all  other 
worth-while  lines  of  radio  goods, 
on  all  of  which  we  can  quote 
attractive  dealers'  discounts. 
We  can  offer  you  facilities  and 
advantages  that  no  other  radio 
house  can  offer. 
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Tel. 
Back  Bay 
5  9  6  4 


899  BOYLSTON  ST. 
BOSTON,  MASS. 

RADIO  today  is  commanding  the  interest  of  more  people  than  any  other  in- 
dustry! Splendid  opportunities  are  NOW  available  for  those  who  are  alive  enough 
to  see  the  possibilities.  My  fifteen  years  experience  in  Radio  tells  you  that 
FORTUNES  will  be  made  within  the  next  five  years  for  those  who  train  them- 
selves  now  and  take  advantage  of  the  present  opportunities. 

The  EASTERN  RADIO  INSTITUTE  is  the  OLDEST,  LARGEST  and 
BEST  EQUIPPED  Radio  School  in  New  England.   THOUSANDS  of  satisfied 
graduates  tell  our  story  best! 
Day  and  Evening  classes.   Start  any  Monday. 

REMEMBER:— Our  ORGANIZATION  with  YEARS  OF  PHENOMENAL 
EXPERIENCE  and  SUCCESS  is  behind  EVERY  man  who  enrolls! 
"Ask  any  man  in  Radio — he  will  tell  you !" 
Our  illustrated  prospectus  for  the  asking. 

F.  D.  PITTS,  Director. 


"RADIOVOX"  RADIO  FREQUENCY 

makes  possible  greater  distance  reception  thru  more  spark  and  static  interference. 
No  outside  aerials.  Our  new  R.  F.  Transformer  lists  at  $6.00  each  and  is  the  latest 
and  best  on  the  market.    We  furnish  complete  sets,  too. 

Non-infringing — Highest  Quality 

our  ("BETTER  RADIO")  motto 

Scientific  Engineering  Association 

817  MAIN  STREET,  CINCINNATI,  OHIO 


AGENTS 

Wanted  in  every  city  and 
town  to  sell  radio  apparatus. 
Good  commissions.  A  few 
stocking  agencies  open  to  re- 
liable parties. 

DELANCEY,  FELCH  &  CO. 
"Delfelco  Service" 
11  MEETING  STREET 
PAWTUCKET,  RHODE  ISLAND 


84 


Vacuum  Tube  Detector  $5.50 

Including  complete  cabinet  witfc 
all   fcstnnnents    wired  ready 

_   DETECTOR  AND  TWO 

STAGE  AMPLIFIER 
$22.50 

With  transformers  and  all 
other  instruments  in  cabinet, 
ready  for  operation.  This 
equipment  is  of  high  quality, 
and  distances  of  as  high  as 
3000  miles  have  been  obtained 
with  ease. 
BATTERIES  AND  TUBES 
EXTRA 

2000     Ohm     receivers  $5.00 
SUPERIOR  CRYSTAL 
RECEIVING  SET  $4.75 
Attractive  Dealers  proposition 
STEINMETZ  WIRELESS   MFG.  CO- 
5708  PENN  AVENUE,  PITTSBURGH.  PA. 
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YJT/ITH  less  adherence  to  quality,  we  could 
make  many  more  Murdock  Phones. 

Murdock  quality  has  sent  the  demand  for 
Murdock  apparatus  far  beyond  our  expectations. 

Examine  Murdock  apparatus  at  your  dealer's 
There  are  no  other  phones  so  good  at  so  low  a 
price.  After  you  have  bought,  a  14  day  trial 
privilege  assures  satisfaction  with  your  purchase. 

WM.  J.  MURDOCK  COMPANY 
343  Washington  Avenue,  Chelsea,  Mass. 

1270  Broadway,  New  York  City 

509  Mission  Street,  San  Francisco,  Cal. 

No.  56—2000  ohm,  $5.00 
No.  56—3000  ohm,  £6.00 
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TELMACOPHONE 


Here  9s  The  Loud  Speaker 
You  are  Looking  For 


DEALERS*  We  are  distributors  for 
many  standard,  reliable  lines.  Full  dis- 
counts on  the  Telmacophone.  Write 
for  proposition  on  our  complete  line. 


You  can  pay  mure  for  a  loud  speaker, 
but  you  can't  (ret  better  satisfaction 
or   better  .value. 

Exhaustive  tests  and  research  ex- 
pert knowledge  of  acoustics  and  the 
finest  detail  of  construction  mak*  the 
Telmacophone  the  best  value  obtain- 
able. 

Complete  in  every  detail.  Inverted 
horn,  reflected  tone.  Equal  in  volume 
to  any  other   horn   twice  its  length. 

No  extras  to  buy.  Nothing  to  get 
out  of  order. 

Price  complete  $20.  Fully  guaranteed 

Radio  Division 

TELEPHONE  MAINTENANCE 
COMPANY 

20  S.  Wells  St.,  Dept.  D,  Chicago,  III. 


No.  41 


"  Superlative"  Amplification 

You  Can 
Increase  Your  Range 

Eliminate  Howling 
and  Distortion 

Bring  out  the  full  clear 
tone  in  volume 

WITH 

J  EF  FER50N 

Amplifying  Transformers 

Furnished  in  two  types  either  mounted 

or  unmounted.  Coils  specially  wound 
with  No.  40  and  No.  44  wire  on  a 
core  of  the  finest  rolled  Silicon  steel. 

SEND  FOR  RADIO  BULLETIN 
PROMPT  DELIVERIES 

Jefferson  Electric  Mfg.  Co. 


425  S.  Green  Street, 


Chicago 


KEYSTONE 

FILAMENT  RHEOSTAT 


Resistance  6  Ohms. 
Carrying:  Cap.  1  V£  Amps. 
Base,  moulded  Bakelite. 
2  M    In.  Diameter. 

All  metal  parts,  made  of  brass,  and  nickel 
plated. 

Large   Knob,   with   polished  pointer. 

List  Price  $1.00 

Manufactured  By 

Keystone   Radio  Company 

Dept.  Q,  Greenville,  Penn. 
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A  Better  Variable 
Air  Condenser 
Because  it  is 
Made  Better 


Smooth  control,  sharp  tuning,  and  permanent,  rugged 
mechanical  qualities  are  the  points  that  distinguish  BETTER 
variable  air  condensers  from  all  others.  COTOCO  Conden- 
sers have  established  a  reputation  for  low  electrical  losses 
and  precise  mechanical  construction. 

The  best  Way  to  Get  Best  Results 
is  to  Bay  Radio  Supplies  by  the  Name 


O  LOCO 


I  KADC  OTAMK  Klb.  U  .  b.  PAT  OFF. 


Our  Other 
Specialties: 

Amplifying  Transformers 
— for  Audio  Frequency 
— for  Radio  Frequency 
Honeycomb  Coils 


This  name  means  RELIABILITY — means 
built  to  the  specifications  of  Radio  special- 
ists— means  better  results  for  you. 
If  your  dealer  cannot  supply  you,  send  us 
his  name  and  we  will  take  care  of  you. 

Write  for  Free  Connection  Diagrams  For  Radio 
Frequency  Loop  Aerial  Set 

COTO-COIL  CO. 


87   Willard  Are., 


Providence,   R.  I. 
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IF  YOU  ARE  USING 


TRADE 


The"Q-R"  VERNIER  ADJUSTER 


MARK 


You  are  NOT  bothered  with  capacity  effect  from  the  hands  and 
you  are  getting  signals  you  never  were  able  to  hear  before. 


IMMEDIATE 
DELIVERIES 


Price 

$1.50 


DEALERS 

JOBBERS 
DISTRIBUTORS 


PAT.  PEND'G 


Write  for  oar 
new  discounts 


ROBINSON  SPECIALTY  COMPANY 


14  WALNUT  ST. 


TRADE 

"Q-R"  PRODUCTS 

MARK 


KEYPORT,  N.  J. 


AMATEURS  EXPERIMENTERS  DEALERS 

We  can  make  quick  delivery  on  all  material  listed  in  our  latest  price 
list.   A  2c  stamp  will  bring  it  to  you. 

PANELS 

1/8"  $0.02     per  sq.  inch 

3/16"  02*4  per  sq.  inch 

1/4"  03     per  sq.  inch 

Pittsburgh  Radio  and  Appliance  Co.,  Inc. 

"PITTSBURGH'S  RADIO  SHOP" 
Desk  B,  112  Diamond  St,  Pittsburgh,  Pa. 


HYGRADE  SPECIALS 

Skindei  viken  Transmitter  Buttons  $  .75 

Electros*  Insulators    (per  doz.)   2.00 

Binding  Posts  (Rubber  Cap)  per  doc  73 

7  Stranded  Copper  Aerial  Wire  10©  ft.   .60 

1000  ohm  Elwood  Wireless  Phones   1.75 

Signal  Variable   Condensers   43   Plate  with 

dial   A   knob   4.50 

Paragon  Vacuum  Tube  Control  Panels   530 

Arkay  Loud  Speakers   .  3.89 

Klosner  Vernier  Rheostats   1.25 

Thordarson   Amplifying   Transformers   3-98 

Acme   Amplifying   Transformers    (mounted)  4.25 

Federal  Amplifying  Transformers  (mounted)  6.25 

6  Volt  30  Amp.  Marko  Storage  Battery..  10.00 

6  Volt  80  Amp.  Marko  Storage  Battery.  .  1330 

6  Volt  80  Amp.  Marko  Storage  Battery..  17.00 

6  Volt  100  Amp-  Marko  Storage  Battery..  21.00 
Above  prices  are  F.O.B.  New  York 

Hygrade  Electrical  Novelty  Co. 

41  West  125th  Street.  New  York,  N.  Y. 


SOUTHERN  RADIO  CORPORATION 
Radio   Engineers   and  Jobbers 
Realty  Building,  Charlotte,  N.  C 
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Instruments   You  KNOW 
Are  Reliable! 

Note:  The  Weston  Electrical  Instrument  Co.  has  pioneered  the  development 
and  manufacture  of  electrical  indicating  instruments  for  34  years  for  every 
branch  of  the  electrical  field.  The  name  WESTON  on  any  instrument 
leaves  no  room  for  doubt  about  its  complete  reliability  and  superior  state 
of  perfection  of  the  instrument— for  the  WESTON  REPUTATION  stands 
back  of  it. 


Filament  Voltmeter 


Plate  Voltmeter 


Antenna  Ammeter 


electrical 
instruments 

"STANDARD" — the  World  Over 

For  your  own  information  you  should  send  for 
our  circular  "J"  which  is  authoritative  on 
the  need  of  dependable  and  accurate  indicat- 
ing instruments  in  all  branches  of  Radio  work. 
This  circular  describes  the  large  variety  of  Wes- 
ton instruments  for  this  purpose,  each  having 
a  specific  and  essential  use — and  each  having 
been  developed  after  months  of  pains-taking 
laboratory  experiments  and  tests. 
To  know  about  Weston  Radio  instruments  is  to 
be  kept  fully  abreast  with  the  latest  Radio  de- 
velopments— and  to  know,  not  only  how  to  im- 
prove your  entire  Radio  Service,  but  how  to 
economize  to  the  utmost  in  your  operating  ex- 
pense. 

Write,  to-day,  while  you  have  the  matter  in 
mind.  Just  say  "Send  Circular  "J".  If  your 
dealer  cannot  supply  you  with  Weston  In- 
struments we  will  be  glad  to  take  care  of  your 
wants  direct. 

Weston  Electrical  Instrument  Co. 

1S8  WESTON  AVE.,  NEWARK,  N.  J. 

Branch  Offices  in  All  Principal  Cities. 
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As  Good  As  BRANDES' 

It  often  happens  that  when  a  radio  enthusiast  asks 
for  a  Brandes  Matched  Tone  headset,  he  is  offered  a 
pair  of  telephones,  which,  he  is  told,  are  "as  good 
as  Brandes," 

To  be  "as  good  as  Brandes"  a  headset  must  have 
behind  it  the  cumulative  experience  of  fourteen 
years — an  experience  which  reflects  itself  not  only 
in  the  high  quality  and  super-sensitiveness  and 
ruggedness  of  Brandes  Matched  Tone  headsets  but 
also  in  a  remarkably  low  price.  Fourteen  years* 
experience  is  not  acquired  in  a  week  or  two. 

MATCHED  TONE  is  a  trademark 
registered  in  the  U.  S.  Patent  Office 

C.  BRANDES,  INC. 


Dept.   Q.   237   Lafayette  Street   Wireless  Headset  Specialists 

New   York    City,   New  York 
Munsey  B'dg..  Washington,  I).  C.  ■ 
709  Mission  St,    33  So.  Clinton  St. 
San  Francisco,  Cal. 


76   Pear!   St.,   Boston.  Mass. 
International   Electric  Co., 
W-lHnRton,  N.  Z. 
Perkins   Electric,  Ltd. 
847   Bleury  Street,  Montreal 


MICRODENSER 

FOR  FINE  TUNING 

The  only  vernier 
*V    adjustment,  vari- 
able dielectric 
condenser. 


Wider  Range 
Greater  Selectivity 
Absolute  Stability 
For   All  Capacities 


Dust  Proof 

PRICE     $7.50    Moisture  Proof 

(Canada  $10.00) 

R.  S.  Type  Fixed  Condenser 
Double  Tested 

.001  Phone  Condenser  $  .35 

.00025  Grid  Condenser  35 

.00025  Grid  Leak  50 

Manufacturers — Jobbers — Dealers 
Write  for  discounts 

THE  RADIO  SHOP 

Dept.  B 

242  W.  Adams  Are.  Detroit 

Canadian   Dist.  Potvin-Herbert-Potvin, 
264  Curry  Ave.,  Windsor 


jiiHtniniimiiiiiniiiiiiiimuiiiiiHitiHiHiii 


44  I 


90 


ALWAYS 


NEWRAD" 

The  Mark  of  satisfaction 

Immediate  Shipment 

Variocouplars   $6.50 

Variometers  6.50 

V.T.  Sockets  75 

Rheostats   1.50 

Amplifying  Trans   5.00 

Dials   1.10 

Phones — All  Makes 

Magna  vox   45.00 

Switch  Points  03 

Switch  Levers  65 

Plugs,  Jacks — Federal 

Binding  Posts  .  12 

Insulators — All  Types 

Condensers   4.50 

We  handle  all  leading  makes  of  equipment. 

The  New  York  Radio  Laboratories 

Manufacturers,  Jobbers,  Dealers 
ACKERMAN  BLDG.,  BINGHAMTON,  N.  Y. 

NIMIIIIIIIIIH 
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Marshall- Ger ken  Thoroughbred 
Moulded  Variometer. 

Price  $6.50 
(at  any  reliable  radio  store) 


The  Thoroughbred  Variometer 

A  definite  way  to  secure  fine 
wave-length  adjustment 

CONTINUOUS  wave  transmitters  are  so  sharply  tuned 
that  even  a  fraction  of  a  turn  of  inductance  makes 
an  appreciable  difference  in  the  returns  secured.  It  is 
therefore  impossible  to  tune  your  receiving  set  with 
any  real  degree  of  accuracy  so  as  to  throw  out  undesir- 
able stations  and  concentrate  on  the  desired  broadcasting 
stations  unless  you  employ  a  variometer.  Bv  turning  the 
knob  of  a  Marshall-Gerken  Thoroughbred  Variometer  a 
range  of  wave  length  values  varying  from  two  hundred 
to  six  hundred  meters  may  be  obtained  as  desired.  You 
are  certain  of  securing  an  exceptionally  fine  adjustment. 

Connections  are  made  in  the  rotating  element  through 
brush  contacts  so  that  the  ball  may  be  continuously 
rotated  without  breaking  connections.  There  are  no  loose 
contacts  to  bother  with  and  the  rotary  action  is  far  more 
convenient  than  the  movement  of  sliders  along  a  tun- 
ing coil.  Marshall-Gerken  Thoroughbred' Variometers  are 
made  in  two  styles,  one  for  the  Plate  and  one  for  the 
Grid.  This  is  a  valuable  feature  found  only  in  these 
products.  Their  correct  weight  makes  screws  unnecessary 
for  table  operation  and  they  are  supplied  with  four 
screws  for  panel  mounting.  You  can  buy  them  from 
your  nearest  radio  store  for  $6  50  apiece. 

Other  Marshall-Gerken  Products  produced  in  our  large 
new  factory  are  Vario-Couplers,  "Read-'Em"  Binding 
Posts  in  17  styles,  Two  step  amplifiers,  Non-regenerative 
sets,  Amplifier  Panels,  Detector  Panels. 

Grid  and  Phone  Condensers,  Fixed  Condensers,  Contact 
Points,  Stop  Pins,  Switch  Levers,  Dials,  Single  Sockets, 
Rheostats,  etc. 

THE  MARSHALL-GERKEN  CO. 

Jackson  &  N.  12th  Street,  Toledo,  Ohio 
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RADIO  &  AUTO  STORAGE  BATT 


CHARGED 
AT  HOME 

for  a  few     17  17  PA  niTl  DI7riTTl7Tl7D  from  any  loot©  iso 

CENTS,  WITH  AN  r-r    t\J\UlVj   IyEA*  1  UP  IHiIx  Volt  60  Cycle  LAMP- 

SOCKET.  Charges  All  RADIO  6  Volt  "A"  and  "B"  STORAGE  BATTERIES  Up  to  120 
Volts.  It  has  Unlimited  Life  at  Constant  Efficiency,  with  nothing  to  Boil  over.  Burn  Out  or 
cause  trouble  and  will  charge  a  dead  battery,  They  charge  Automatically,  Operating  Un- 
attended. Leave  Battery  where  it  is,  without  even  disconnecting  it;  Screw  Plug  in  Lamp 
Socket,  Snap  Clips  on  Battery  Terminals;  Turn  Switch  &  Battery  will  be  Charged  in  the 
Morning.  Is  it  not  gratifying  to  feel  that  Your  Radio  Batteries  will  never  fail  &  You  are 
Always  Ready  to  Receive  Radiophone  Broadcast  Music,  Speech  &  News;  never  having  to  be 
careful  of  or  have  to  tell  Friends  that  Your  Batteries  are  dead?     F-F  BATTERY 

BOOSTERS  are  Complete  Compact  Self-Contained 
Portable  Full  Wave  Automatic  Magnetic  Rectifying 
Chareing  Units  for  100  to  130  Volt  60  Cycle  A.C. 
No  Skill  is  Required.  Infusible  Carbon  Rectifying 
Brushes  Maintain  Uninterrupted  Service.  They 
Save  You  75c  a  Charge  A  Last  a  Lifetime. 
POPULAR  PRICES: 

Type6for6Volt"A"Battery,Ch*rgmgat6Ampere*  $15 
TypeRChargesR*dio"B"Batterie*Ui>tol20VolU  $15 
Type  "A-B"  Combination  Radio  Rectifier  for 
Charging   6   Volt   "A"    Battery    and   Up  to 

120  Volts  of  "B"  Storage  Battery  $20 

Typel2forl2VoltBattery,Chargingat  5  Amperes  $15 
Typel66for6VoltBattery,Ckargingatl2Amperes  $24 
Typel612  Charges  12  rolt  Battery  at  7  amperes  $24 
They  Also  CHARGE  AUTO  Batter!**  Typel626isaCombinationOfBotliTypesl66sV1612$36 
All  Types  But  B  charge  Auto  Batteries.  The  Larger  Types  are  for  heavy  Batteries,  or  Where  Time  is 
limited.  Shipp'ng- Weights  Complete  With  Ammeter  ft  Battery  Clips,  11  to  16  lbs.  Purchase  from  Dealer, 
or  Mail  Check  for  Prompt  Shipment.  If  via  Parcel  Post  add  Postage  ft  Insurance  Charges.  Or  have  us  ship 
C.O.D.  Other  F-F  Battery  Boosters  charge  Batteries  from  Farm  Lighting  Plants  ft  D.G.  Circuits  ft  For 
GROUP  CHARGING  use  our  12  Battery  8  Ampere  Full  Wave  Automatic  ROTARY  Rectifier  Described  in 
FREE  Bulletin  No.  31  A.    Order  Now  or  Write  Immediately  for  Free  BOOSTER  Bulletin  No.  II. 

Canadian  Representative:  Battery  Service  ft  Sales  Co.  Hamilton,  Ontario.  Canada. 

THE  FRANCE  MANUFACTURING  COMPANY  a^SSSo.t«mS^&A. 


For  REAL  Service 

Mail  your  orders  to  us.  We  can  supply  you  with  the  BEST  at  the 
BEST  PRICES.  Shipments  made  within  24  hours  after  receipt  of 
order. 

THE  SERVICE  RADIO  EQUIPMENT  CO. 

Designers — Manufacturers — Distributors 
225  SUPERIOR  ST.,  TOLEDO,  OHIO 


CATALOGUE 

AT  YOUR 
SERVICE 


•  aa  • 

O  ILKCTRIC  SCRVICS 

~   V 


Our 'Radio  Department  is 
conducted  by  electrical 
engineers,  which  assure 
you  dependable  and  high- 
ly efficient  Radio  equip- 
ment, either  in  complete 
•eta  or  separate  units, 
such  as  Head  Receivers, 
Variocouplers.  Variome- 
ters, Oabinets,  Detectors, 
Antennas,  Rotary  Spark 
Gaps,  Sliders,  Panels.  Dials,  Knobs,  Condensers, 
Grid  Leaks,  Contacts,  Galena  Crystals,  etc. 
We  especially  recommend  our  popular  Receiving 
Set,  RESODON,  which  is  one  of  the  most  desir- 
able outfits  for  the  home,  cluto,  etc.  This  set  comes 
in  a  beautiful  mahogany  finished  cabinet.  Write 
for  literature. 

PAUL  G.  NIEHOFF  A  CO.,  Inc. 

Electrical  Laboratories  and  Manufacturers 

238  E.  OHIO  ST.,  CHICAGO,  ILLINOIS 


FROM  CAT  WHISKERS  UP— 

We  can  supply  everything  that's  best 
in  Radio  i  or  ioi  of  any  article  to 
user  or  dealer.  Same  day  shipments. 
Inquiries  are  welcome 


DISTRIBUTORS 
Wholesale  and  Retail 

Radio  CosarosuTioff 
BasMDas,  Fbbbbal,  DaFoaasr 


AT  BAST  PITTSBURGH,  PA.— NEXT  DOOR  TO  KDKA. 
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Pacent  Twin  Adapter 


Pacent  Multi-Jack 


Pacent 

Audtoformer 


Pacent 
Universal 

Datector 
Stand 


Pacent 
Duo- Lateral 
Coil 


Why  Take  Chances  ? 

The  Pacent  Trademark  is  a  Safe  Buying  Guide 

It  U  Your  Guarantee  of  Quality,  Satisfaction  and  Service 

In  the  ordinary  purchases  which  you  make  every  day,  you  invariably 
depend  upon  some  mark  of  quality  as  an  assurance  of  value  and 
satisfaction.  In  buying  radio  materials  the  average  purchaser  is  a 
great  deal  more  dependent  upon  the  reputation  of  the  manufacturer 
than  in  buying  everyday  commodities.  A  radio  Instrument  may  look 
good  and  act  bad.  How  much  more  important  it  is  in  this  case, 
therefore,  to  look  for  the  trademark  of  a  competent,  dependable  manu- 
The  Pacent  trademark  on  any  radio  products  is  an  absolute 
'  of  satisfaction. 

What  the  Pacent  Trademark  Means  to  You 
It  means  that  the  device  bearing  this  trademark  was  made  to  fill  a 
definite,  important  radio  need:  that  is  the  meaning  of  PACENT  RADIO 
ESSENTIALS. 

It  means  that  the  product  was  originated  by  a  radio  expert  and  has 
passed  the  acid  test  of  experience.  The  Pacent  Universal  Plug  was 
the  FIRST  radio  plug;  the  Pacent  Jacks  were  the  first  radio  jacks, 
and  so  with  the  Twin  Adapter,  Multi-jack  and  other  PACENT  RADIO 
ESSENTIALS.  Every  Pacent  product  is  also  backed  up  with  Mr. 
Pacent* s  fifteen  years  personal  experience  in  the  radio  industry. 

The  Pacent  trademark  means  that  the  product  is  one  of  a  group 
generally  recognized  by  radio  authorities  as  leaders  in  their  line. 
Pacent  jacks  and  plugs  are  standard  with  the  largest  radio  manu- 
facturers. Pacent  Duo-Lateral  Coils,  besides  being  used  in  standard 
sets  of  wide  distribution,  were  approved  and  used  by  Major  Arm- 
strong as  important  elements  in  his  new  super-regenerative  circuit, 
together  with  other  Pacent  products.  All  PACENT  RADIO  ESSEN- 
TIALS are  also  approved  and  sold  by  the  leading  radio  distributors. 

Therefore,  when  you  buy  PACENT  RADIO  ESSENTIALS  bearing  the 
Pacent  trademark  you  are  absolutely  sure  that  you  are  getting  the 
best  for  your  money.  You  are  playing  SAFE.  Don't  accept  substi- 
tutes, imitations  or  something  "just  as  good."  Insist  on  seeing  the 
Pacent  trademark. 

DON'T  IMPROVISE— PACENTIZE 

Send    for    Descriptive  Bulletins 

DEALERS  AND  JOBBERS — The  Pacent  Sales  Policy  is  to  a  great 
extent  responsible  for  the  popularity  of  Pacent  products.  Write 
for  outline  of  our  Sales  Plan. 


PACENT  ELECTRIC  COMPANY 


I       N      C       0  R 

Executive  Offices: 
ISO  NASSAU  STREET 
NEW  YORK,  N.  Y. 


RATED 
Branch  Offices: 

PHILADELPHIA,  PA.  CHICAGO.  ILL. 

Bourse  Bid*.  38  So.  Clinton  St. 

WASHINGTON.  D.  C. 
Munsey  Bid*. 


Member  Radio  Section,  Associated  Mfrs.  Electrical  Supplies 
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Storage  Batteries 

designed  for 

RADIO 


KICO  "B"  BATTERY 


KICO  "A"  BATTERY 


FACTS  ABOUT  KICO  STORAGE  "B"  BATTERIES— 

1.     Not  an  ACID  44B"  Battery. 

They  eliminate  noues  caused  from  "Bs"  that  are  rapidly  deteriorating. 
The  switch  control  allows  single  cell  variations  from  12  volts  up.  (A  critical 
plate  adjustment  is  essential  on  your  detector  bulb  for  C.W.  and  Radiophone 
reception. ) 

Rechargeable  from  your  110  Volt  A.C.  line  in  connection  with  the  rectifier 
supplied  with  each  battery. 

Will  last  from  three  to  six  months  on  a  single  charge  while  in  the  detector 
plate  circuit. 

NOT  an  experiment.    All  batteries  are  sold  with  the  privilege  of  receiving 
your  money  back  if  unsatisfied. 
Neat,  Efficient  and  Compact. 
Unlimited  life. 

Plain  With  Panels 

22  volts  $6.60 

32  volts  8.00  $12.00 

48  volts  10.00  14.00 

88  volts  12.00  17.00 

16.00  21.00 
21.00  26.00 

Literature  gladly  furnished.  . 

KIMLEY  ELECTRIC  CO.,  290  Winslow  Ave.,  BUFFALO,  N.  Y. 


2. 
3. 


4. 

5. 


7. 
8. 

16  cell 
24  cell 
36  cell 
SO  cell 
78  cell  100  volts 
108  cell  145  volts 


WHAT'S  IN  YOUR  PHONES  ? 

It  is  an  electrical  principle  that 
the  greatest  effect  will  be  pro- 
duced in  a  magnet  when  there 
are  the  greatest  number  of  am- 
pere turns  within  a  given  space. 

It  is  this  magnetic  effect,  and 
not  the  resistance  caused  by  the 
great  length  of  fine  wire,  that 
makes  for  sensitivity  in  receivers. 
Remember,  when  making  a  pur- 
chase of  Elwood  Head  Sets,  you 
are  obtaining  receivers,  with  not 
only  full  ohmage  capacity  but 
with  this  scientific  standard  cor- 
rectly worked  out. 

We  have  been  manufacturers 
of  Electrical  and  Radio  appara- 
tus since  1905. 

2-4  Randall  Ave.,  Bridgeport,  Ct. 

We  make  S  different  types 
in  2000  and  3000  ohm  sets. 


THE  NEW  'WHITE'  ADJUSTABLE 
VERNIER  CONDENSER 


TYPE 
1VC 


A  NECESSITY  FOR  SHARP  TUNING 

Postively    noiseless.     Highest  grade,  mechanically 

and   electrically.     Exclusive  features. 

PRICE,  at  your  Dealers  or  Post  Paid  $2.50 

THE  O.  C.  WHITE  COMPANY 

Makers    of    Adjustable    Electric  Fixtures 
15-21  Hermon  St., 
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when  oJ/arcom  heard 

tk  Aerioia  Grand 


Underwood  ft' Underwood 


"It  comes  closest  to  the  dream  I  had  when  I  first 
caught  the  vision  of  radio's  vast  possibilities.  It 
brings  the  world  of  music,  news  and  education  into 
the  home,  fresh  from  the  human  voice.  It  solves 
the  problem  of  loneliness  and  isolation. 

"The  Aerioia  Grand  is  at  present  the  supreme 
achievement  in  designing  and  constructing  re- 
ceiving sets  for  the  home — a  product  of  the  re- 
search systematically  conducted  by  scientists  in 
the  laboratories  that  constitute  part  of  the  RCA 
organization."  ^  a  m 


Loot  for  this  trademark 
at  your  deaiar 


The  Importance  of  the  Symbol 
RCA 

Crude  radio  apparatus  of  a  kind  can 
be  made  even  by  embryonic  organi- 
zations. Bat  tbe  vitally  important 
inventions  that  have  made  radio  the 
possession  of  every  man,  woman  and 
child  are  those  protected  by  patents 
owned  by  the  Radio  Corporation  of 
America  and  developed  as  the  result 
of  costly  research  conducted  in  the 
engineering  laboratories  of  the  Radio 
Corporation  of  America. 

The  name-plate  of  a  Radio  Set  is 
all-imporiant  in  the  purchase  of  radio 
apparatus.  If  it  bears  the  letters 
"R  C  A"  the  public  and  the  dealer 
are  assured  that  at  the  time  of  its 
introduction  it  is  the  highest  expres- 
sion of  the  advancing  art  of  radio. 


In  tone  quality,  in  simplicity  of  manipu- 
lation the  Aerioia  Grand  is  unrivalled. 
A  child  can  snap  the  switch  and  move 
the  single  lever  that  tunes  the  Aerioia 
Grand  and  floods  a  room  with  song  and 
speech  from  the  broadcasting  station. 


Any  RCA  dealer 
Kill  be  phased  Jo 
show  you  theAeriola 
Grand  and  to  let 
you  fudge  Us  won- 
derful tone  quality 
for  yourself. 

Then  Is  an  RC  A 
set  for  every  purse— 
Price*  range  from 
$18  to  $350. 


fporafem 
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DEALERS 


SPECIAL 
PROPOSITION 

Send  to  KLAUS — "Radio  Headquarters"  for  special  discount  lists  and 
bulletins  on  apparatus  and  equipment.  Our  service  department  offers 
dealers  assistance  and  advice  on  radio  problems.  We  distribute 
"tested"  apparatus.  We  know  the  equipment  we  send  you  is  right. 
We  want  all  Agents  and  Dealers  to  get  our  special  proposition  on  the 
best  lines  of  apparatus  made. 

Get  our  Prices  on  these  lines  of  apparatus 


Acme 

Adams-Morgan 
Baldwin 
Brandc* 
Westinghouse 


Clapp-Eastham 
DeForest 
Jewell 
Federal 

Radio  Corporation 


Grebe 


Murdock 
Pacent 


Write  today  to— 

KLAUS  RADIO  CO. 

Dept.  100 
Eureka,  Illinois 


RAYMOND 


RADIO 

CORPORATION 

Manufacturers  To  the  Radio  Industries 


V.  T.  Sockets 
Rheostats 

(Plain  And  Vernier) 
Variable  Condensers 
Etc. 


Executive  Offices: 
309  Lafayette  St., 
New  York  City 
Works : 
Farmingdale,  L.  I. 


Control  Panel  Units 
Crystal  Detector  Sets 
Vacuum  Tube  Sets 
Storage  B  Batteries 
Etc. 


RF  AMPLIFICATION 

Following  makes  of  R.F.  transformers 
in  stock.     Immediate  delivery  prepaid 
at  standard  list  prices. 
DX 

MU-RAD 
GA 

COTO-COIL 
RADIO  CORP. 

Largest  stock  of  parts  and  accessories 
in  Piedmont  Virginia  or  Carolina. 

CLARK  ELECTRIC  CO. 

545  Main  Street,      Danville,  Va. 


WRITE  US  FOR 

RIGHT  PRICES 

The  best  of  apparatus  and  supplies  at 
reasonable  prices.  We  sell  direct  to  the 
amateur,  Grebe,  Murdock,  DeForest, 
Acme,  Baldwin,  Jewell,  Brandes  and 
other  high  grade  lines.  Tell  us  your 
needs  and  let  us  quote  prices  and 
delivery. 

Write  to  Us  Today 

Garber  Radio  Electric  Co. 
Metamora,  111. 
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Acme  Wire 
in  the  Radio  Field 

Radio  manufacturers  will  find  in  Acme  Wire 
and  Acme  coil  windings  that  high  quality  which 
has  become  recognized  by  makers  of  standard 
lines  of  electrical  apparatus. 

Experience  in  these  old-established  lines 
coupled  with  laboratory  research  has  perfected 
the  important  details  necessary  to  the  pro- 
duction of  the  very  fine  sizes  of  magnet  wire 
40  to  44  B.  &  S.  Gauge  and  the  corresponding 
fine-wire  coil  windings. 

Audio  Amplifying  Transformer  Windings 

Made  exactly  to  specifications,  using  paper 
between  layers  of  enameled  or  silk  wire. 

Radio  Frequency  Windings 

Magnet  Windings  for  Head  Phones 

Silk-  and  Cotton-Covered  Magnet  Wires 

For  winding  Tuning  Coils,  Variometers, 
Vario-Couplers,  Inductances  and  Transfor- 
mers in  all  B.  &  S.  gauge  sizes  from  No.  8 
to  No.  44. 

Enameled  Magnet  Wire 

All  standard  sizes  from  No.  8  to  No.  44 
B.  &  S.  gauge. 

Enameled  Antenna  Wire 

Made  in  single  conductor  or  the  new 
stranded  cable.  This  is  made  of  seven  No. 
22  B.  &  S.  enameled  wires  twisted  together 
into  a  cable. 

Flexible  Varnished  Tubing  ("Spaghetti") 
High  dielectric  strength;  maximum  flexibil- 
ity; perfectly  smooth  finish;  oil-water-  and 
acid-proof.  Made  in  all  standard  sizes, 
black  or  yellow.  Special  sizes  or  colors  to 
order. 

We  shall  be  glad  to  co-operate  with  any  manu- 
facturer of  Radio  Apparatus  on  any  problems  in- 
volving the  application  of  magnetic  wire  or  coil 
windings. 

THE  ACME  WIRE  CO.,  New  Haven,  Conn. 
New  York  Cleveland  Chicago 


Acme  Radio  Users 

Acme  Apparatus  Co. 
Adams-Morgan  Co. 
Atwater  Kent  Mfg.  Co. 
Auth  Electrical  Specialty  Co. 
Chicago  Telephone  Mfg.  Co. 
Connecticut     Telephone  A 

Electric  Co. 
Chas.  Cory  A  Son,  Inc. 
Pictegraph  Products  Co. 
Eisemann  Magneto  Co. 

flectrical  Products  Mfg.  Co. 
Iwood  Electric  Co. 
Federal    Telephone    A  Tele- 
graph Co. 
General  Radio  Co. 
A.  C  Gilbert  Co. 
Holtzer  Cabot  Electric  Co. 
Kellogg^Switchboard  A  Sup- 
Manhattan  Electrical  Supply 
Co. 

Standard  Transformer  Co. 
States  Co. 

Thordarson  Mfg.  Co. 
Wells  Mfg.  Co. 
Westinghouso  Elec  A  Mfg.  Co. 
Acmm  Wire  Products 
"Enamelite,"  plain  enameled 
Magnet  Wire  :MCottonite,"  Cot- 
ton-covered Enamelite;  "Silk- 
enite,"  Silk-covered  Enamelite ; 
Single  and  Double  Cotton  Mag- 
net Wire.  Single  and  Double 
Silk   Magnet   Wire.   Also  a 
complete  organisation  for  the 
winding    of    coils    in  large 
production  quantities, 
Acme  Electrical  /regulations 
Flexible  varnished  tubing  in 
all   sixes   and   colors;  stan- 
dard or  special. 

Acme  Radio  Specialties 
Audio   Transformer  wind- 
ings. 

Radio  Frequency  windings. 
Magnet  windings  for  Head 
Sets. 

Enameled  wire — especially 
the  finest  sizes,  40-44  B  A 
S  gaage.  Silk  and  cotton 
covered  magnet  wire. 

Enameled    Aerial  wire — 
single  wire  and  stranded. 
Illustrated  Catalan  u  ill  be  sent  upon 
request  to  Purchasing  Agents  and 
Engineer* 


AcmeWire 


It  goes  in  the  space" 
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THE  LORAIN  VARIOCOUPLER 


The  Coupler  With  the  PERFECT  Mounting 

(Pat.  Pend.) 


Specifications 

SUtor  and  Rotor  wound  with  $22  DSC 
on  Formica  tnboa. 

Stator — 60  Turns  10  taps 

Rotor    60  turn  bank  or  30  turn  plain 


Frame — Rugged  aluminum  casting, 
supporting  both  Rotor  and  Stator 
and  furnishing  face  for  panel  mount-  . 
ing. 

Shaft — Va"  or  A"  Brass — Runs  true 
with  panel,  IT  DOES  NOT  WOBBLE 

Connections — Flexible,  rubber  covered. 
NO  LOOSE  CONTACTS. 

Price — $6.50 — Specify  Rotor  winding 
A  shaft  size  when  ordering. 

Shippng  weight  1  lb.    Postage  extra. 

We  can  also  make  immediate  deliver- 
ies on  the  following: — UV  200  A 
UV   201  Tubes — R3  Magnavox-Con- 
densite     panel — Knobs     A  dials — 
Brandos  Phones — Eveready  B  Batter- 
ies— McLean   storage   bat.  He 
chargers — Recoia    Loud  Speake 
Sockets — Plug  A  Jacks — etc. 


If  your  dealer  can  not  supply  you,  order  direct.    Dealers — Write  for  our  attractive  proposition  on 

Lorain  Couplers 


LORAIN  RADIO  SUPPLY  CO. 


Lorain,  Ohio 


Mr.  Radio  Dealer  !  ! 

Are  you  stocked  for  the  coming  Radio 
Season?  Do  not  wait  till  the  rush  is  on, 
place  your  orders  now  and  be  prepared. 
We  are  distributors  for — 

Acme  Apparatus  Company 
Amrad 

Federal  Tel.  &  Tel.  Company 

General  Radio  Company 

Wm.  J.  Murdock  Co. 

R.  Mitchell  &  Co. 

Klosner  Improved  Apparatus  Co. 

Coto-Coil  Company 

Burgess  Batteries 

Precision  Condensers 

We  have  a  complete  stock  on  hand 
of  the  above  makes  and  also  other  pop- 
ular makes.  Let  one  of  our  New  Eng- 
land representatives  call  on  you,  and 
give  us  a  try  with  your  next  order. 

JAMES  H.  JONES 

94  Mass.  Are.,  Boston,  Mass. 


HERE 


RADIO  CITIZENS 

Complete  stocks  carried 
for  immediate  shipment  of 
the  following  apparatus: 
Grebe  Murdock 
DeForest  Adams-Morgan 
Acme  Radio  Corporation 
C.  Brandos,  Inc. 
Federal  Telephone  &  Tele- 
graph Co. 

FREE 


BULLETINS 
PRICE  LIST 


Get  the  new  lowest  prices 
on  apparatus  and  supplies. 
Bulletins  and  price  lists  mail- 
ed FREE  on  your  request. 
Send  for  them  today. 

Nash  Electrical  Service  Co, 

Marshall,  111. 
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ADJUST  YOUR  RADIO  BATTERY 

-Then  Forget  About  It! 


Once  you  have  tuned  your  vacuum  tube 

Eroperly,  the  Prest-O-Lite  Radio  Battery 
olds  it  there.  Continual  adjustments  to 
meet  current  variations  are  done  away  with. 
The  new  Prest-O-Lite  Radio  Battery  is  a 
"chip  of  the  old  block."  Though  specially 
adapted  to  furnish  the  steady,  uniform  rate 
of  discharge  required  for  the  vacuum  tube, 
it  embodies  the  same  principles  that  have 
made  Prest-O-Lite  Automobile  Batteries  so 
popular. 

It  is  a  product  of  the  same  precision  labora- 
tories. It  has  the  same  long  life.  Its  plates 
are  Prest-O-Plates. 

Buy  a  battery  that  you  KNOW  is  right. 


flietfOMte 


RADIO  "A" 
BATTERY 


THE  PREST-O-LITE  COMPANY,  Inc. 

Carbide  &  Carbon  Bldg.,  30  East  42nd  St,  N.  Y. 

Elfhth  and  Brannan  Streets.  San  Francisco,  Calif.  In  Canada:  Prest-O-Lite  Co.  of  Canada,  Ltd.,  Toronto 
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A  HIGHLY  efficient 
^  instrument  with 
fine  tuning  qualities. 
Designed  and  manu- 
factured under  super- 
vision of  expert  radio 
engineers.  Made  of 
high-grade  material 
throughout.  No  moving 
contacts  —  connections 
made  through  hollow 
shaft  to  patented  clips. 


Established 


AMPCO  VARIO-COUPLER  -  -  Price  $7.50 

Mounted  on  Mahogany  Base 

Manufactured  by 

1910    AMERICAN  Pattern,  Foundry  &  Machine  Co. 
82  Church  Street,  New  York 


We  take  justifiable  pride  in  oar  position  m  one  of  the  pion< 
have  been  actively  engaged  in  the  radio  business  and  have  built  up  a  reputation  for  fair-dealing  and 
service  which  is  rightly  envied. 

Doubtless  many  of  our  friends  and  customers  have  noted  the  absence  of  our  advertisements  in 
this  magazine  during  the  past  few  months.    This  was  necessitated  because  of  the  vast  number  of 

orders  which  we  had  on  hand,  many  of  which  we  could  not  fill.  We  simply  could  not  take  care  of 
additional  business  and  accordingly  ceased  advertising  temporarily. 

However,  we  are  still  alive  and  going  strong  and  during  the  summer  months  have  had  an  oppor- 
tunity to  stock  up  fully  in  anticipation  of  a  tremendous  fall  and  winter  business.  A  new  catalogue 
has  just  been  printed  which  we  shall  distribute  to  those  interested  at  our  cost  price  of  10c.  Stamps 
or  coin  will  be  accepted. 


ELECTRICAL  SPECIALTY  CO., 


83  E.  Long  St.,  Columbus,  Ohio 


"SHRAMCO  PRODUCTS" 

Amateurs:  Send  5c  in  stamps  today 
for  our  new  Catalogue  L  showing  com- 
plete line  of  parts,  raw  materials  and 
high  grade  apparatus. 

Dealers:  Write  for  our  attractive 
proposition. 

The  Shotton  Radio  Mfg.  Co., 

INCORPORATED 
8  Market  St.,  Albany,  N.  Y. 


J-RAY 
Receiving  Apparatus 

SEND  FOR  BULLETINS 

J-RAY  MFG.  CO. 

1618  Chestnut  St,  St  Louis,  Mo. 
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THIS  IS  THE  MARK  OF  SERVICE 
TO  SEEK  IN  RADIO. 

The  less  experienced  you  are  in  radio  the  more 
particular  you  should  be  in  your  choice  of  your 
equipment. 

Whether  you  expect  to  be  guided  by  your  own 
experience  or  you  choose  to  profit  by  the  ex- 
perience of  others,  bear  this  in  mind: 


It  has  always  been  the  policy  of  this 
company  to  sell  something  besides 
the  actual  "SIGNAL"  radio  and 
wireless  material  itself.  That  some- 
thing is  SERVICE  to  customers. 

In  fewest  words,  when  you  buy 
SIGNAL  products,  you  know  that 
you  have  permanently  hooked  up 
to  a  real  Radio  Service  Station ;  that 
SIGNAL  engineers  and  specialists 
are  always  at  your  call,  to  help 
you  secure  best  results  from  your 
installation. 

In  this  day  and  age  when  much 
radio  equipment  is  made  to  sell — 
rather  than  to  serve — the  beginner 
and  advanced  amateur  should  go 
behind  the  product  itself — to  the 
maker.  If  you  apply  Third  Degree 
methods  to  your  selection  of  such 
material,  your  search  will  take  you 
straight  to  "SIGNAL." 


M 


We  this  month  reproduce  a  picture 
of  the  Signal  Back  Mounted  Varia- 
ble Condenser  because  you  cannot 
be  told  too  often  nor  too  much  about 
it.  Just  one  item  of  the  Signal  Line, 
it  is  quality  through  and  through, 
built  to  be  banged  around  more  than 
the  ordinary  type  condenser.  We 
build  Signal  Condensers  in  three 
models  to  permit  mounting  on  pan- 
els from  Ys  to  %  inches  thick.  Each 
instrument  has  metal  scale  cali- 
brated to  180°.  Knob  and  pointer 
are  removable.  The  material  in  the 
aluminum  plates  is  thicker  than 
usual. 


SIGNAL  ELECTRIC 
MANUFACTURING 
COMPANY 

Menominee,  Michigan 


For  convenience  use  this  coupon;  get  it  off 
to  us  today. 


COUPON 

Send  me  the  new  Signal  Wireless 
Bulletin  W. 

Name  

Company   

City   

State   


QST 
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EMCO  VARIO-COUPLER 


This  coupler  U  of  the  180  decree  type,  embody- 
ing: new  and  original  ideas.  Rotor  and  s  tat  or  of 
bakelite-dilecto  ttlbing.     All  metal  parts  of  brass. 

Primary  wound'  with  35  turns  of  519  DCC  wire 
with  taps  brought  out  every  six  turns  for  the 
first  30  turns  and  every  turn  thereafter.  This  ar- 
rangement utilizes  every  turn.  Secondary  wound 
with  J22  SCC  wire.  180  degree  stop.  No  bearing 
contact.  Note  by  the  illustration  that  it  is  very 
simple  to  mount  and  connect. 

Type  E.M.  S  Emco  Vario- Coupler  Price  $6.50 


Specifications 

Rotor  and  stators  moulded  of  pure  unadulterated 
bakelite  that  will  not  warp,  shrink,  or  change  color 
as  hard  rubber  and  other  substitutes  do.  Intense 
heat  does  not  affect  it  in  any  way. 

Removable  legs  for  panel  mounting.  All  metal 
parts   of  brass.     Shaft    %  inch. 

No  sliding  or  bearing  contacts,  wires  brought 
through  hollow  tube  in  rear.  No  shellac  or  other 
injurious  solutions  used.  Fahnstock  clips  are  pro- 
vided   for   connections.      180    degree  stop. 

Type   E.M.   7    Emco   Variometer   Price  $7.50 
If  your  dealer  is  not  supplied,  write  direct  giving 
dealers  name. 

Emco  Radio  Products  Company 

1856  85th  Street,  Brooklyn,  N.  Y. 


RADIOIST 

I        WE  ARE  NOW  | 
L      LOCATED  IN  OUR  L 
Q  NEW  HOME  AND  CAN  Q 
Q  PROMISE  OUR  USUAL  Q 
J£  SERVICE  j£ 

ORDERS  SHIPPED  SAME  DAY 
THEY  ARE  RECEIVED 


A  complete  stock  of  parts  and 
finished  apparatus. 


ROSE  RADIO  SUPPLY 

Pioneers  in  the  Radio  Field 

129  CAMP  ST.,  NEW  ORLEANS 

Send  10c  for  latest  catalogue 


2nd  DISTRICT 
OPS! 

Have  you  seen  the  2nd.  District 
magazine  ? 

Do  you  know  what  your  friends 
are  doing? 

Are  you  interested  in  club  doings 
and  real  "How  to  Make  It" 
articles? 

IF  SO,  you  had  better  subscribe 
NOW  to 

THE  MODULATOR 

It's  only  a  dollar  a  year,  or  ten 
cents  a  copy.  Published  every 
month. 

THE  MODULATOR 

120  Liberty  St.,  New  York,  N.  Y. 
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Tune  In  With  These 
Real  Radio  Batteries 

Hook  up  a  6-volt  Willard  All-Rubber  Radio  "A"  Battery 
to  your  filament  circuit,  and  two  or  more  24-volt  Threaded 
Rubber  Radio  "B"  Batteries  to  your  plate  circuit.  Then 
note  the  difference  in  the  way  your  set  stays  tuned — in  the 
freedom  from  hissing  and  frying  noises.  These  batteries 
give  you  results  because  they  are  built  for  radio. 


The  6-volt 
All  Rubber  "A"  Battery 

has  special  heavy  Radio  plates 
— Threaded  Rubber  Insulation 
— one-piece  rubber  container, 
which  eliminates  all  possibility 
of  leakage. 


The  24-volt 
Threaded  Rubber  "B"  Battery 

has  glass  jars,  well  separated 
to  prevent  leakage — Threaded 
Rubber  Insulation — rubber 
screw-caps.  Holds  its  charge, 
and  is  easily  recharged. 


WILLARD  STORAGE  BATTERY.  COMPANY,  Cleveland,  Ohio 

Made  in  Canada,  by  the  Willard  Storage  Battery  Ox  of  Canada,  Ltd.,  Toronto,  Oat. 


THREADED 
RUBBER 
BATTERY 


Write  for  particulars  about 
the  Willard  "A*  and  "B" 
Radio  Batteries,  or  ask  the 
nearest  Willard  Battery 
Dealer. 
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LIST 

$9.oo 

PRICE 


™™^^i|1|^*itation8  of  the  "ALL- 
WAVE"  Coupler  on  the  market;  Every 
genuine  "ALL  WAVE"  Coupler  has  our 
trade  mark  on  the  rotor,  this  is  your 
protection — look  for  it.  Also  see  that  you 
get  six  efficient  hookups  with  each 
Coupler  FREE. 


The  New 

"ALL  WAVE" 

COMBINATION  PLAT  *  BANK  WOUND 

Coupler 

ENTIRELY  ELIMINATES  the  use  of  ALL 

VARIOMETERS,  VARIOCOUPLERS  and 

LOADING  COILS. 

Permits  the  building  of  the  most  compact  ana 
efficient  receiver  at  a  considerably  lower  coat. 

Guaranteed 
Wave  Length 
ISO  to  3000  Meters 

We  guarantee  the  "ALL  WAVE"  Coupler  (with 
a  money  back  guarantee)  to  give  maximum  re- 
sults for  long  or  short  wave  long  distance  selective 
reception. 

//  your  dealer  cannot  supply  you,  send  us 
his  name  and  your  order;  we  will  supply 
you  direct  or  through  him. 


MANUFACTURED  BY 


Capitol  Phonolier  Corporation 

60  Lafayette  Street,  New  York,  N. 


Our  New  Price  list  is 
Ready.  Get  Your  Copy 

sssma^si  ■  sbbbbbv 

Immediate  deliveries  on 
Radio  Corporation 
Magnavox 
Grebe 
Amrad 

Clapp-Eastham 

Tuska 

Formica 

Thordarson 

Remler 

Cunningham 

Frost 

Federal 

&  Others 

Detroit  Electric  Co. 

113-115  E.  Jefferson  Ave. 
DETROIT,  MICH. 


SOMER  VILLE 

PRODUCTS  LEND  DISTINCTION  TO 
THE  CUSTOM-BUILT  SET. 

THEY  HAVE  STOOD  THE  TEST  OF 
COMPETITION  SINCE  1917. 

DESIGN  DETAIL  AND  QUALITY  OF 
MATERIAL  COUPLED  WITH  FAIR 
PRICE  AND  TRUTHFUL  ADVERTIS- 
ING ARE  PRIME  FACTORS  IN  ES- 
TABLISHING POPULARITY. 

"OLD  TIME"  AMATEURS  INSIST  ON 
GETTING  PRODUCTS  MADE  BY  AN 
ESTABLISHED  RADIO  COMPANY. 

THEY  HELP  TO  STABILIZE  RADIO 
BY  ENCOURAGING  ORIGINATORS 
AND  SHUNNING  IMITATORS. 

WHETHER  YOU  BUY  FROM  A  DEAL- 
ER OR  BY  MAIL,  FROM  SOMERVILLE 
RADIO  STORES,  43  CORNHILL,  BOS- 
TON, 

SPECIFY 

SOMERVILLE 


104 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 

Digitized  by  Google 


PesMens  Guaranteed  Our  Graduates! 


Our  classroom 
equipment  includes 
1KW  Navy  Stan- 
dard  Shipping 
Board  Set  and 
5  latest  type  com- 
pie  t  e  c  ommer- 
cial  transmitters, — 
more,  and  better 
type  apparatus 
than  any  other 
New  England 
school. 


AS  the  recognized  leading  Radio  School  of  New 
"  England,  our  relations  with  steamship  lines, 
operating  companies  and  the  Radio  industry  enable 
us  to  place  our  graduates  in  good  paying  positions 
at  once.  ,\ 

Besides  establishing  several  records  for  qualifying 
our  graduates  as  First  Class  Operators,  .ve  have 
placed  more  men  in  positions  in  the  last  2  years 
than  any  other  school  in  New  England. 

Remember,  ours  is  the  oldest  Radio  School  in  New 
England,  having  been  established  in  1903  as  the 
Boston  School  of  Telegraphy. 


Fall  Term  Begin  September  11.    Enroll  NOW* 

M\8S.  1WD10  and  TELEGRAPH  SCHOOL 

1ft  BOYL8TQN  ST.    cor.-washingtqn  st.,  BOSTON 

Send /or FME Catalogue 


Dept.  B 


Dept.  B 


DEALERS 

We  are  now  making  prompt  deliveries 

on  the  following  lines: 
ACME  MURDOCK 
GREBE  FADA 
BALDWIN  PHONES  FEDERAL 

and  many  other  lines  including  the  well 

known  Radio  Shop  products. 

Write  for  our  Discount  sheet  Q. 

The  Radio  Shop  of  Newark 

41  So.  Orange  Ave.,  Newark,  N.  J. 


#  ; 


Costlier  Receivers?  Yea.  But 
None  Better  than  The  OKAY 
VT  at  $26.50  delivered. 
To  the  novice  this  set  will 
especially  appeal — its  beauty 
of  design — the  clear  sharp 
tones — the  ease  of  operation, 
the  moderate  price,  is  most 
convincing  evidence  of  its 
popularity.  WSB,  KDKA, 
WDAF,  WCK  etc.  are  picked 
up  nightly  without  amplifi- 
cation from  our  laboratories. 
The  Okay  will  meel 
every  requirement. 

Specifications 
Panel:  Condensite  Dull,  Cabi- 
net: Dk.  Mahogany,  Cond.: 
23  Plate,  Rheostat;  Tucker, 
Dials:  Bak  elite.  Inductance: 
Wound  on  Fibre,  Posts:  Nick- 
eled insert,  Switch:  Shunts 


Okay  Radio  App.  Co. 
Brazil*  I  no. 

$26.50  del.      Distributors — Jobbers — Dealers  Writs 
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_    _  THE 
^^L^*2^  SEXTON 

'i^i  CONDENSER 

l^^y"™*'^     With  Vernier  control 
entirely  eliminates  the 
Yf/fff/Ifffl^  S^^^i*         necessity  for  delicate 

w/i/l/i/liilM^  [mmmmmmfi\     U\  tuning  of  a  receiving 

rSI  WfffffffffffJsL  IF  tffif^XS*^  set' 

[J^r((((l(l((lw^^^^^V  jK^JWffi  The  single  knob  and 

«rfffj^  dial  control  makes  it 

— Stalfc7  possible  for  anyone  to 

^^M^  1        1  obtain  desired  results. 

Alden    L.    McMurtry  Licensee 

PRICE — 43  PLATE  $7.50 

PRICE— 23  PLATE     7.00 

PRICE— 11  PLATE    6.50 

Complete  information  upon  request.  Send  POSTAL  CARD  stating  type 
of  Receiving  Set. 

Hartford  Instrument  Co.,  Inc.,  Hartford,  Conn. 


FESCO 

PRODUCTS  QUALITY 
SERVICE 


Phones 
FROST 
MURDOCK 
BRANDES 
BALDWIN 
WEST.  ELEC. 


Bulbs 
UV200 
UV201 
UV202 
UV203 
WD11 


11 

3 


Variable  Condensers 

43  Plate   001   $4.75 

23  Plate   005    4.00 

Plate   0025    3.25 

Plate   00004   2.25 

with  dial  add  75c. 

Dial.  Genuine  Bakelite  $1.00 
1/4  or  3/16  Shaft 

STERN  &  COMPANY,  In-. 

308  Asylum  St.,  Hartford,  Conn. 


Novo 

BATTERIES 
FOR  RADIO 


NO  ISELESS 
DEPENDABLE 
GUARANTEED 

ASK  YOUR  DEALER 


NOVO  MANUFACTURING  CO. 

36   W.  33^ 


531  SO.  DEARBORN  ST., CHICAGO. 


RADIO  REALITIES 

Our  price  list,  mailed  FREE  on  request.  Contains 
complete  lists  of  reliable  Radio  Sets  and  parts — 
every  article  carrying  our  guarantee.  Mail  orders 
given   prompt  attention. 

Write    today — Special    Terms    for  Dealers 

THE  KLEIN  RADIO  &  ELECTRICAL 
SUPPLY  CO. 

48  Fulton  St  and  34  Park  Place  NEW  YORK,  N.  Y. 
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DEMEMBER  that  al- 
though  there  are  sev- 
eral makes  of  honeycomb 
coils  on  the  market,  there 
is  only  one  line  —  the 
DeForest— which  is  duo- 
lateral. 

TIONEYCOMB  coils 
were  used  by  Arm- 
strong in  his  three-tube 


circuit,  and  the  conveni- 
ence and  efficiency  of  the 
DeForest  method  of 
mounting,  with  the  new 
spring  plugs,  greatly  facil- 
itate the  adjustments 
which  are  necessary  be- 
fore this  circuit  can  be 
made  to  operate.  Insist  on 
DeForest  DL  Coils  and  be 
sure  of  dependability. 


DEFOREST  RADIO  TEL.  &  TEL.  CO.,       JERSEY  CITY,  N.  J. 


It  Will  Pay  You 

to  buy  where  you  see  thi»  iign 


Armstrong  Super 
Regenerative  Circuit 

Complete  blue-print  and  descriptive  matter  $0.25 
40O  turn  Honey-comb  Coils  (unmounted)  1.00 
1250  turn  Honey-comb  Coils  (unmounted)  2.40 
1500  turn  Honey-comb  Coils  (unmounted)  2.80 
Add  $1.00  to  above  prices   for  mounted  coils. 

We  can  also  supply  the  necessary  choke  coils 
and  12,000  ohm  resistances  used  in  this  cir- 
cuit. 

Dealers  write   for  DiscounU 

FRANKLIN  RADIO  MFG.  CO. 

711  Penn  Ave.,  Wilkimburg,  Pa. 
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ELORON 


RADIO  PANELS 
AND  PARTS 


Start  your  set  right  Pay  particular 
attention  to  "insulation."  Get  a  good 
panel  and  dependable  parts.  To  make 
sure  that  you  do  get  them  look  for  the 
dealer  displaying:  this  sign: 

y">|  CONDENSITE  TL  ▼ 

CeloroN 

RADIO  PANEL  SERVICE 

Condensite  Celoron  panels  and  parts  are 
right.  You  can  bank  on  them,  for  this 
strong,  handsome,  waterproof  material 
(approved  by  the  Navy  Department, 
Department  of  Engineering)  is  extremely 
high  in  surface  and  volume  resistivity 
and  dielectric  strength.  It  machines 
readily,  engraves  without  "feathering/' 
and  takes  a  beautiful  natural  finish — 
polished  or  dull.  This  is  why  it  is  so 
widely  used  for  panels,  tube  bases,  mount- 
ings, variable  condenser  endplates,  tubes, 
dials,  knobs,  handles,  bushings,  etc.  We 
can  machine  all  of  these  parts  to  your 
specifications. 

Send  today  for  our  Radio  Panel 
Guide 

Are  you  an  enthusiast?  This  Guide 
describes  our  panels  in  detail — tells  how 
they  are  made  and  what  they  cost. 

Are  you  a  radio  dealer  T  Learn  about  Celo- 
ron Radio  Panel  Service  and  how  easily 
and  profitably  it  enables  you  to  supply 
your  customers  with  panels  and  parts 
fully  machined  and  engraved  to  their 
specifications.  Write  for  our  Special 
Dealer's  Proposition  today. 

Diamond  State  Fibre  Co., 

Bridgeport  (near  Philadelphia)  Pa. 
Branch  Factory  and  Warehouse,  Chicago 

Offices  in  principal  cities 
In  Canada,  Diamond  State  Fibre  Co.,  of 
Canada.  Ltd.,  Toronto 


Warren  Radio  Loop 


LESS 


If  Dad  says — 

"NO  AERIAL  ON  THIS  HOUSE" 
don't  allow  his  QRM  to  worry  you  but 
purchase  a 

WARREN  RADIO  LOOP 


The   LOOP    that   made   the   Radio   Roller  Chair 
famous  on  the  Boardwalk  at  Asbury  Park,  N.  J. 
Is  just  the  thine  for  an  apartment  or  den. 
Is  light  in    #eif  ht  and  easily  portable. 
Is  produced  under  a  new  principle  of  winding. 
Is  wholly  enclosed,  thereby  protecting  the  winding. 
Is  used  in  place  of  an  outside  aerial. 
Is  adapted  for  receiving  in  moving  vehicles. 
Takes  the  "tic"  from  static. 
Eliminates  all  danger  from  lightning. 
Can  be  used  with  any  receiving  instrument. 
Can  be  used  without  tuner. 


This  picture  of  the  Radio  Roller  Chair  showing  the 
Warren  Radio  LOOP  was  used  as  cover  designs 
on  "Wireless  Age"  and  "Radio  News"  and  featured 
in  many  other  magazines  and  newspapers  in  the 
United  States. 

Send  your  order  through  your  dealer  or  direct  to 
us  with  his  name. 

Type-A-737    (300-700    meters)  $10.00 

Type- A-7236  (175-1000  meters)   12.00 

V-DE-CO  RADIO  MFG.  CO. 

DEPT.  R,  ASBURY  PARK.  N.  J. 

Send  for  Bulletin — No.  A 101 
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HDMCHARGE 

YOUR  BATTERY 
/or  A  Nickel 
»«an«n*n*n»n«a*a1l 


of  batteries- 
of  time — no  ef- 
fort on  your  part 

— no  technical  or  professional  knowl- 
edge needed. 

HDMCHARGER 

successfully  meets  all  charging  con- 
ditions, and  is  the  only  rectifier  com- 
bining the  following  essential  Horn- 
charging  features. 

1.  Self  polarizing.  Connect  battery 
either  way  and  it  will  always  charge. 
No  danger  of  reverse  charging,  ruined 
battery  or  burnt  out  Rectifier. 

2.  No  delicate  bulbs  to  break  or 
burn  out.  Only  one  moving  and  two 
wearing  parts.  These  are  replaceable 
as  a  unit,  after  thousands  of  hours 
use,  at  small  cost.  Cannot  be  injured 
by  rough  handling. 

3.  Operation  stops  and  consump- 
tion of  current  ceases  immediately 
upon  disconnecting  battery. 

4.  The  only  charger  costing  less  than 
$100.00  that  will  fully  charge  a  bat- 
tery over  night.  Gives  battery  a  taper 
charge — exactly  as  recommended  by 
battery  manufacturers.  Guaranteed 
not  to  harm  your  battery  even  though 
left  connected  indefinitely. 

5.  Highest  efficiency  of  any  three  or 
six  cell  charger  made. 

6.  No  danger  of  fire.  Approved  by 
the  Underwriters. 

ATTENTION  MOTORISTS 

Will  charge  your  auto  battery  as  well  as 
radio  battery.  Send  for  Bulletin  No.  56  for 
further  information. 

For  sale  by  all  radio,  electrical  and  accessory 
dealers  or  shipped  express  prepaid  for  pur- 
chase price  $18.80 

$20  West  of  the  Rockies 

The  Automatic  Electrical  Devices  Co. 

127  West  Third  St.,  Cincinnati,  Ohio 
Branch  offices:  New  York,  Chicago,  Pitts- 
burgh, Los  Angeles,  New  Orleans,  Detroit, 
Philadelphia,  Baltimore,  Dallas,  Kansas  City, 
St.  Louis. 


Licensed  under  Armstrong  U.  S.  Pat.  11  It  149 

This  Latest 
Radak  Set  a  Big 
Advance  in 
Simplification 

Regenerative  receiver  and  two  •tages  of  ampli- 
flcation  "hooked-up"  in  one  complete  unit — 

Telephone  jack  connections,  in  place  of  binding 
potts — 

A  range  of  response  to  wave-lengths  as  high  as 
•000  meters — 

An  ease  of  tuning  that  surprises  even  the  hardened 
radio  •fan" — 

A  handsomely  finished  cabinet  that  harmonizes  with 
home  surroundings — 

These  are  only  a  few  of  the  separate  improvements 
which  contribute  to  this  new  set's  success. 

But  even  the  enumeration  of  all  the  separate  advan- 
tages can  give  you  no  idea  of  the  surprising  results 
you  will  obtain  in  using  it.  Distances  seem  to  melt 
like  mist — you  hardly  believe  your  ears  until  you 
verify  the  published  programs.  The  loudness  of 
signals — especially  when  used  with  a  loud  speaker, — 
the  clearness  and  lack  of  distortion,  continue  to 
amese  you. 

Only  the  experience  of  over  sixteen  years'  exclu- 
sive specialisation  in  radio  could  produce  such  a  set 
as  the  Model  R  Z  Radak  Receiver.  Ask  to  hear  it  at 
the  store  where  you  usually  buy  electrical  goods. 
If  the  dealer  doesn't  now  carry  Radak  radio  equip- 
ment,  his   jobber  can  supply  him. 

Radio  Catalog  describing  this  set  and  other  Radak 
equipment  by  mail  6c. 

"MORE  THAN  YOU  RECOMMEND"  • 
Marshall,  Missouri 
"About  three  weeks  ago  I  purchased  your 
HR  Tuner  Unit  •  •  •  I  want  to  say  right 
here  that  it  is  more  than  you  recommend  in  your 
advertisements  in  the  radio  papers.  It  is  a 
wonder  I  •  •  •  •  I  get  the  following  stations 
so  far:  Pittsburgh,  Pa.,  Schenectady,  N.  Y„ 
Detroit,  Mich..  Chicago,  111.,  Tulsa.  Okla.. 
Guthrie,  Okla.,  Columbia,  Mo.,  Slater,  Mo.,  Car- 
rolton,  Mo.,  Kansas  City,  Mo.,  Denver,  Colo.,  and 
several  other  places  •  •  •  I  heard  a  great 
concert  last  night  in  Convention  Hall  at  Kansas 
City,  Mo.,  which  is  over  a  hundred  miles  from 
here.  Every  member  of  the  orchestra  and  voice 
numbers  came  in  plain,  and  my  neighbors  were 
astounded  at  the  clearness  of  the  music." 

Frank  Q.  T.  Uts. 

CLAPP- E ASTH AM 
COMPANY 

105  MAIN  STREET,  CAMBRIDGE,  MASS. 

Oldest,   Largest   Manufacturers   of   Radio  Equipment 
Exclusively.    Established  1906 
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TracU  Mark   BKUMA  YRLSBUG 

Attentive  Baginnars  Who  Use 


Reg.  Ap.  For 


Dodge  One  Dollar  Radio  Short  Cut 


DO  ARRIVE 


Arthur 


Item*  From  Our  Honor  Roll 

1BYB 

Earle  E.  Lockwood,  Norwalk,  Conn. 
9  Westport  Ave. 
Memorized  Code  in  40  Minutes 
1BIC 

D.  O.  Shepard,  Plantsville,  Conn. 
262  Summit  St. 
Memorized  code  in  few  hours 


1JX 

J.   Carlson,   Waterbury,  Conn. 
Colonial  Trust  Co. 
Memorized  Code  in  One  Hour 
1CHP 

Paul  St.  Jacques,  Woonsocket,  R.  I. 
272  Adams  St. 
Memorized  Code  in  2  Hours 


Some  Learned  Code,  Passed  Exam,  Won  License  All  in  One  Week.  Fact  Reported  to 
Enlighten  Others  Struggling  With  ABC  Methods.  Send  ONE  DIME  for  Honor  Roll 
Dodge  Short-Cut  Beginners  Now  Licensed  Operators — Corers  Ten  Radio  Districts. 

INVESTIGATE— SAVE  TIME  AND  EXPENSE— GET  RESULTS 


C.  K.  DODGE 


Box  210 


MAMARONECK,  N.  Y. 


Wireless  Amateurs 
Attention ! 

If  you  want  service,  order  from  us. 
We  carry  a  large  stock  or  High  Grade 
Wireless  Apparatus  of  our  own  and 
other  manufacturers. 

SPECIAL! 

Vacuum  Tube  Sockets  $1.25 

Rheostats    1.25 

22}£  Volt  "B"  Batteries   1.50 

Rasco  Dials   60 

Rubber  Binding  Posts  20 

Tested  Galena   40 

Lateral  Wound  Coils.    All  Sizes 

SEND  5c  FOR  OUR  NEW  PRICE  LIST 

J.  M.  PAQUIN, 

THE  ELECTRICAL  SHOP 

787  Queen  St.  West,  Toronto,  Ont. 


3000  OHM  SETS,  $4.50 

2000  OHM  SETS,  $4.00      1000  OHM  SETS,  $330 
Plus  20c  for  Postage  and  Insurance 

Satisfaction  Guaranteed  or  Money  Back 


We     man    ivuuiicb     uie     umj     /uiu     wiu«  MrivSS. 

Every  pair  tested,  matched,  and  guaranteed  as 
sensitive  as  $8  to  $10  phones.  We  have  no  agents 
or  dealers.  By  ordering  direct  you  sava  dealer's 
profits — circular  free. 

TOWER  MFG.  CO.,  Brookline,  Mass. 
36  Station  St. 


"BERKSHIRE" 
RADIO  FREQUENCY  AMPLIFYING  COIL 

IRON  1  3  SIZES  $2.00  EACH 

CORE  f  150-700  METERS  WITH  BASE 

CIRCULAR  SHOWING  CIRCUIT  ON  REQUEST 
BERKSHIRE  ELECTRIC  CO. 
Pittsfield,  Mass. 


AMATEUR  RADIO  CALL  BOOK 

Loose  Leaf  System,  Amateur,  Special,  Experimental, 
Technical,  Telephone  Broadcasting,  etc.,  kept  to 
date  monthly. 

Postal  Card  for  Particulars. 
CITIZENS   RADIO   SERVICE  BUREAU 
416  S.  Dearborn  St.,  Chicago 

Who's  Who  and  What's  What 
in  Radio  Communication 


OLIVER  S.  EVERETT 

MAKER  OF 

SPECIAL  RADIO  EQUIPMENT 

Quotations   Furnished  Upon   Receipt  of 
Specifications 

83  OTIS  STREET,  MEDFORD,  MASS. 
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KING 

Rheo- Socket 

another 
Radio  Surprise 

Price  $3.00  f.o.b.  N.  Y.  C. 

Compact,  increased  efficiency, 
shorter  connections,  less  wir- 
ing. Brings  in  stations  you 
never  heard  before.  Make 
this  a  part  of  your  up-to-date 
set. 


A  high  grade  article  in  Red 
Bakelite  with  phosphor-bronze 
contacts  and  alloy  resistance 
wires. 

For  Base  or  Panel  Mounting 


King  Am-Pli-Tone 

82  Church  St.,         New  York 

Manufacturers  of  the  Famous 
KING  AM-PLI-TONE 

Jobbers — wire  or  write  for  proposition 


RADIO  MUSIC  PERFECTLY 
REPRODUCED  THROUGH 
YOUR  PHONOGRAPH 

The  Duls  e-Tone  Junior  convert*  your  phonograph 
into  the  finest  of  loud  talkers  without  detracting 
in  the  least  from  its  power  to  play  phonograph 


The  radio  music  cornea  to  you  with  cello-like 
sweetness,  even  more  clearly  than  that  repro- 
duced from  your  records. 

The  Dulce-Tone  Junior  Is  adaptable  to  any 
phonographic  instrument.  When  you  consider 
that  you  are  using  the  wonderful  sound-box, 
tone-arm  and  even  the  needle  which  has  been 
perfected  only  after  years  of  experimenting,  you 
can  realize  the  QUALITY  and  SWEETNESS  of 
the  tone  which  is  so  faithfully  reproduced 
through  the  Dulce-Tone  Junior. 
Any  one  can  attach  the  Dulce-Tone  Junior  in 
a  few  minutes.  To  operate,  simply  swing  the 
tone  arm  allowing  the  needle  to  rest  on  the 
small  center  element  of  the  Dulce-Tone  Junior. 
This  ingenious  instrument  eliminates  the  neces- 
sity of  numerous  expensive  head-phones  when 
entertaining  a  room  full  of  people — is  a  true 
economy. 

The  Dulce-Tone  Junior  is  the  instrument  of  the 
century — an  instrument  that  will  improve  any 
radio  set.  Put  one  on  your  phonograph  today 
and  realize  the  possibilities  of  radio  music  for 
quality  of  tone. 

RETAIL  PRICE  ONLY  $15.00 

($17.50  West  of  the  Rockies) 

If  your  dealer  does  not  handle  the  Dulce-Tone 
Junior,  fill  out  the  coupon  below,  mail  it  with 
one  dollar  and  we  will  forward  this  wonder 
instrument  to  you  C.O.D.  at  $14.00. 

The  Cleveland  Radio  Mfg.  Co 

241  St.  Claire  Ave.,  N.  E.  Cleveland,  Ohio 
Sole  Licensees  under  KAEHNI  Circuit  Inventions 
and  Patent  Applications 


COUPON 

The  Cleveland  Radio  Mfg.  Co., 
241   St.   Claire  Ave.,  N.  E., 
Cleveland,  Ohio. 

Enclosed  find  one  dollar  for  which  send  me 
a  Dulce-Tone  Junior  ($14.00  balance  due 
C.O.D.)  Send  me  your  folder  entitled 
"Waves  to  You  Through  Your  Phonograph." 


Name   

Address   

Town   &  State. 
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An  Open  Letter  to 
Dealer,  Expert 


RADIO  is  fast  outgrowing  stirring  articles  on 
fanciful  inventions.    It  has  become  a  stable 
business   institution   which   will   total  fully 
$50,000,000  this  year. 

The  future  of  this  industry,  its  welfare  and  growth 
must  be  safeguarded.  Pirating  and  cut-price  tactics, 
flooding  the  market  with  cheap,  unsatisfactory  appar- 
atus is  certainly  bringing  the  gavel  of  discontent  down 
on  the  heads  of  a  growing  throng  of  enthusiastic  fans. 

We  in  this  industry  must  protect  the  cause  we  have 
labored  to  build  up.  To  this  end  the  Ray-Di-Co 
Organization  pledges  its  support  and  stands  "pat"  as 
a  pioneer  radio  institution. 

We  have  held  a  sympathetic  hopeful  attitude  during 
the  early  days  of  radio  experimentation.  We  now 
appeal  to  the  fair-minded  judgment  of  practical 
business  and  professional  men  to  aid  us  in  rescuing 
this  industry  from  exploiters  of  radio  junk;  rank  fly- 
by-night  up-starts,  bootleggers  and  vulgar  intruders 
who.menace  rather  than  promote  a  naturally  promising 
industry. 


RAY-DI-CO 


Demonstration  Rooms,  Studio  and  Laboratory: 

1215-17  Leland  Ave.,  Chicago,  111. 
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the  Radio  Jobber, 
and  Amateur 


This  business  has  a  perfectly  just  right  to  be  here; 
a  better  right  to  grow,  and  in  this  field  is  legitimate 
room  for  new  experiments  and  developments. 

But  there  is  no  room  for  hold-up  shysters  who  endeavor 
to  pocket  gilt-edge  profits  through  misrepresentations,  false 
claims  and  defective  apparatus* 

To  the  promotion  of  the  cause  through  personal  service, 
tested  apparatus,  stabilized  list  prices  and  fair  profits,  we 
as  a  corporate  body  pledge  our  united  support. 

We  are  strongly  organized  to  do  our  part  to  promote 
the  cause  we  have  labored  to  aid  through  its  years  of  in- 
fancy. 

Let  the  good  words  go  forth — pull  together — sit  tight! 
Radio  is  now  passing  through  a  period  of  casual  interest  and 
enthusiasm.  It  will  take  its  place  as  a  dignified  institution 
founded  on  conservative  business  principles  because  it  is 
meeting  a  universal  need. 

It  is  the  cause  to  which  I  have  personally  pledged  my 
support  because  I  know  its  possibilities  are  unlimited. 

LEWIS  J.  CONRAD,  President 

ORGANIZATION,  Inc. 

General  Offices  and  Salesrooms: 

1545D  North  Wells  St.,  Chicago,  111. 
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Better  ---  Cost  Less 


RADIO  APPARATUS 


Efficient,  satisfactory  and  economical,  Cros- 
ley Radio  Units  have  become  well  and  fav- 
orably known  to  the  trade. 
Crosley  early  units,  jrreatly  refined  in  finish 
and  detail  are  illustrated  here  together  with 
their  new  models  which  have  recently  been 
perfected. 

Crosley  prices  are  remarkably  low.  These 
prices  are  made  possible  by  quantity  pro- 
duction and  up-to-date  methods  employed 

in  our  factories. 

Everywhere  Crosley  "Better — Cost  Less" 
Radio  Units  are  meeting  with  success. 

CROSLEY 
AUDION 
DETECTOR  UNIT 


CROSLEY  CRYSTAL  RECEIVER  NO.  1 

Beginners  in  Radio  will  find  this  a  very  efficient  unit.  With 
a  range  from  200  to  600  meters,  this  set  will  receive  broad- 
casting stations  up  to  25  or  30  miles,  depending  upon  con- 
ditions and  their  power. 

Complete  with  head  phones,  antenna  wire  insulators  ready  to 
install  without  any  additional  equipment. — $25.00. 
Crosley  Crystal  Receher  No.  1  is  made  so  that  the  Crosley 
Audion  Detector  Unit,  Crosley  Radio  Frequency  Tuned  Am- 
plifier and  Crosley  Two-Stage  Audio  Frequency  Amplifier  may 
be  added  if  desired,  to  increase  the  r 


While  this  unit  may 
be  used  with  practi- 
cally any  type  of 
tuner,  we  recommend 
it  especially  in  combi- 
nation with  the  Cros- 
ley Crystal  Receiver 
No.  L  It  is  designed 
to  be  operated  with  al- 
most any  kind  of 
hook-up. 

Panel  finish  in  Adam  brown  mahogany  cabi- 
net. Without  tubes,  batteries  or  phones — 
$7.50. 


and  volume  of  sound. 
Crosley  Crystal 
Receiver  No.  1 
Attached  to  Crosley 
Audion  Detector 
Unit 

This  combination  is 
equivalent  to  the  Cros- 
ley Harko  Senior  No. 
V.  Since  this  hook-up 
changes  the  principle 
from  Crystal  to  Audion, 
the  detector  stand  must 
be  eliminated  from  the 
remainder  of  the  circuit. 
The  accompanying  photograph  shows  how  this  is  accomplished  by 
the  simple  connection  of  the  binding  posts.  The  upper  and  lower 
posts  are  connected,  as  are  the  middle  posts  on  the  left  side 
of  the  detector  unit.  "A"  and  "B"  batteries  and  one  detector 
tube  are  needed  in  the  operation  of  the  outfit. 

CROSLEY  RADIO 
FREQUENCY  TUNED 
AMPLIFIER  (R.  F.  T.  A.) 
This  unit  can  be  used  in  connection 
with  the  Crosley  Crystal  Receiver 
No.  1  and  Crosley  Audion  Detector 
Unit,   or  with   the   Crosley  Harko 
Senior  No.  V.    It  can  also  be  used 
with  practically  any  other  type  of 
Audion   detector  outfit.     The  tun- 
ing    feature     means  selectivity, 
elimination  of  static,  and  great  in- 
crease  in   volume   of   signals.  In 
combination  with  the  above  men- 
tioned units,  the  Crosley  R.  F.  T.  A.  adds  at  least  six  times  the 
volume   and   range,     Price   without   tube  or   battery — $15.00. 

WRITE  FOR  CATALOGUE 
Dealer*  and  Jobbers  Who  Handle  Crosley  Apparatus,  handle  the  best 

CROSLEY  MANUFACTURING  CO. 

DEPT.  Q.S.T.1  CINCINNATI,  OHIO 
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CROSLEY 
HARKO  SENIOR  NO.  V 

This  instrument  is  a  combination  tuner 
and  Audion  detector,  recommended  for 
receiving  broadcasting  stations  up  to  fifty 
miles.  Under  favorable  conditions  ships 
and  stations  on  the  Atlantic  Coast  are 
easily  copied  in  Cincinnati.  Minnesota 
hears  Newark,  Denver  hears  Schenectady, 
and  other  distant  points  are  brought  in, 
except  under  adverse  conditions.  For- 
mica Panel,  Adam  brown  mahogany  fin- 
ished cabinet,  price  as  shown  without 
tubes,  batteries  or  phones — $20.00. 
Crosley  Harko  Senior  No.  V  is  equiva- 
lent to  Crosley  Crystal  Receiver  No.  1 
and  Crosley  Audion  Detector  Unit. 
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Various  combinations  can  be  built  up 
without    discarding    any  apparatus. 


Better      Cost  Less 


CROSLEY  CRYSTAL  RECEIVER  NO  I,  AUDION 

DETECTOR  AND 
R.  F.  T.  A. 

This  combination  is  equiv- 
alent to  the  Crosley  Re- 
ceiver No.  VI,  shown  be- 
low. The  elimination  of 
the  detector  stand  is  ac- 
complished in  the  same 
manner  as  described  in 
the  combination  of  the  Crosley  Crystal  Receiver  No.  I  and  Audion 
Detector  Unit.  It  has  been  found  that  as  a  result  of  the  hook-up, 
interference  has  been  reduced  to  a  minimum.  Easy  to  tune,  this  com- 
bination greatly  increases  the  ranee  and  volume.  Distant  broadcasting 
stations  come  in  loud  and  clear.  One  amplifier  and  one  detector  tube 
are  required. 

CROSLEY  HARKO  SENIOR  NO.  V  AND  R.  F.  T.  A. 

Another  combination  that  gives 
the  equivalent  of  Crosley's 
model  No.  V  is  accomplished 
by  tbe  hook-up  of  Cro<*!ev  Har- 
ko  Senior  No.  V.  and  R.  F.  T.  A. 
This  hook-up  is  made  simply 
by  connection  of  the  bind- 
ing posts  directly  across.  An 
amplifier  tube  is  used  in  the 
Harko  Senior  Unit  with  the 
grid  leak  and  condenser  bridged  or  short  circuited.  The  detector  tube 
U  then  placed  in  the  radio  frequency  tuner.  Thus  this  new  unit  con- 
tains the  radio  frequency  tuner  and  the  detector  tube  and  its  control. 
The  combination  of  Harko  Senior  and  Radio  Frequency  Unit  are  superior 
to  any  two-tube  set  that  we  know  of.  This  unit  also  has  the  advantages 
of  sharper  tuning,  eliminating  interference  and  it  reduces  static  to  a 
minimum. 


CROSLEY  RECEIVER  NO.  VI 


This  Unit  has  approximately  six  times  the  range  and  volume  of  the 
Harko  Senior.  With  it,  distant  broadcasting  stations  are  brought 
in  loud  and  clear-tuned  sharply.  It  also  eliminates  static  to  a  large 
extent. 

The  Croeey  Receiver  No.  VI  consists  of  tuner,  one  stage  tuned  radio 
frequency  amplification  and  audion  detector. 

Mounted  on  formica  panel,  Adam  brown  mahogany  finished  cabinet, 
without  tubes,  batteries  or  phones — ISO. 00. 

Crosley  Receiver  No.  VI  is  equivalent  to  the  Crosley  Crystal  Receiver, 
Crosley  Audion  Detector  Unit  and  Crosley  R.  F.  T.  A.  or  Crosley  Harko 
Senior  No.  V  and  R.  F.  T.  A. 


CROSLEY 
TWO-STAGE  AUDIO 
FREQUENCY  AMPLIFIER 

With  this  unit,  two  stages  of  audio 
frequency  amplification  can  be  added 
to  any  type  of  radio  apparatus.  Can 
be  used  in  conjunction  with  the 
Crosley  Crystal  Receiver  No.  1  and 
Crosley  Audion  Detector  Unit,  Cros- 
ley Harko  Senior  No.  V,  Crosley  R. 
F.  T.  A.,  or  Crosley  Receiver  No.  VI. 
This  unit  increases  the  volume  about 
one  hundred  times. 
Designed  to  match  up  uniformly  with 
the  above  mentioned  units,  without 
tubes,  batteries   or  phones — $25.00. 


CROSLEY 
HARKO  SENIOR  NO.  V 
AND  TWO-STEP  AMPLIFIER 

The  working  qualities  of  each  of  this 
combination  have  been  described  sep- 
arately. This  combination  is  not  omy 
equal  in  efficiency  but  the  total  cost 
of  the  separate  unit  U  lower  than 
that  of  any  other  three-tube  outfit. 
The  controls  are  simple  and  are  very 
limited  in  number,  requiring  very 
little  skill  in  accurate  adjustment. 


WRITE  FOR  CATALOGUE 
Dealers  and  Jobbers   Who  Handle  Crosley  Apparatus,  handle  the  best 


CROSLEY  MANUFACTURING  CO. 

DEPT.  Q.S.T.1  CINCINNATI,  OHIO 
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Better  -—  Cost  Less 


RADIO  APPARATUS 


Various  combinations  can  be  built  up 
without   discarding   any  apparatus. 


CROSLEY  CRYSTAL  RECEIVER  NO.  I,  AUDION  DETECTOR,  R.  F.  T.  A. 
AND  TWO-STEP  AMPLIFIER 

These  various  units  hooked-up  provide  the 
same  receiving  instrument  as  the  C  roe  ley 
Receiver  No.  X  shown  on  the  opposite  page. 
This  four-tube  set  consisting  of  one  stage 
of  radio  frequency,  detector  and  two-stages 
of  audio  frequency,  gives  a  combination  that 
meets  all  the  requirements  of  operators  who 
desire  the  best  on  the  market.  The  com- 
bined cost  of  the  various  units  is  far  below 
that  quoted  by  other  manufacturers. 

The  combined  units  are  easy  to  tune  and  as  a  result  of  the  design  of  the  various  parts,  together  with  that 
of  the  units  themselves,  static  and  other  interference  is  reduced  to  a  minimum.  Better — Cost  Less. 

CROSLEY  HARKO  SENIOR  NO.  V,  R.  F.  T.  A.  AND  TWO-  STEP  AMPLIFIER 

A  combination  of  the  Crosley  Receiver  No.  V,  the  Oros- 
ley  Radio  Frequency  Tuned  Amplifier  and  the  Crosley 
two-stage  Audio  Frequency  Amplifier,  is  another  hook-op 
which  is  equivalent  to  the  Crosley  Receiver  No.  X.  This 
four-tube  set,  consisting  of  one  stage  of  radio  frequency* 
detector  and  two  stages  audio  frequency,  brings  in  clearly 
and  distinctly,  signals  broadcasted  within  a  radius  of 
hundreds  of  miles  from  stations  using  a  reasonable 
amount  of  power.  The  most  inexperienced  operators  are 
able  to  obtain  the  best  of  results  in  using  this  combi- 
nation because  of  its  simplicity  of  tuning.  Radio  Engi- 
neers have  expressed  enthusiasm  in  the  results  obtained  from  this  combination  after  it  had  been  tested  by 
them  working  under  all  conditions. 

CROSLEY  RECEIVER  NO.  VI,  AND  TWO-STEP  AMPLIFIER 

Still  another  hook-up  equivalent  to  the  Crosley  Receiver  No. 
X,  is  a  combination  of  the  Crosley  Receiver  No.  VI  and 
the  Crosley  Two-Step  Amplifier. 

The  efficiency  of  this  combination,  one  step  of  radio  fre- 
quency, detector  and  two  stages  of  audio  frequency  has 
been  mentioned  above.  It  might  be  added,  however,  that 
with  it  ship  and  shore  stations  on  the  Atlantic  Coast  are 
easily  copied  in  Cincinnati,  while  radio  telephone  concerts 
and  voice  from  Pittsburgh,  Detroit,  Chicago,  Newark,  N.  J. 
and  many  other  broadcasting  stations  are  easily  picked  up. 
Even  though  the  price  of  this  set  is  lower  than  any  other 
four-tube    outfit,    there    is    no    better    set    on    the  market. 


CROSLEY  CRYSTAL  RECEIVER  NO.  I,  AUDION  DETECTOR  AND  TWO-STEP  AMPLIFIER 

The  Combination  of  the  Crosley  Crystal  Receiver  No.  I, 
Crosley  Audion  Detector  and  the  Crosley  Two-Step  Am- 
plifier is  the  same  as  the  Harko  Senior  and  Two-Step 
hooked  together.  This  combination  is  exceptionally  effi- 
cient in  the  reception  of  signals  broadcasted  on  the  average 
wave  length.  Owners  are  well  pleased  with  their  ability 
to  tune  in  on  far  away  stations  with  the  use  of  this 
outfit. 

WRITE  FOR  CATALOGUE 
Dealers  and  Jobbers   Who  Handle  Crosley  Apparatus,  handle  the  best 


CROSLEY  MANUFACTURING  CO. 

DEPT.  Q.S.T.1  CINCINNATI,  OHIO 


116 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


Better  —  Cost  Less 

CROSLEY  RECEIVER  NO.  X 

In  placing  this  receiver  upon  the  market, 
we  are  offering  you  a  unit  whose  range, 
volume  and  selectivity  are  remarkable. 
Nothing  can  be  compared  with  it  at 
double  the  price.  Developed  in  the  Cros- 
ley laboratories,  this  unit  combines  tuner, 
one  stage  of  tuned  radio  frequency  am- 
plification, auction  detector  and  two  stages 
of  audio  frequency  amplification. 

As  shown,  without  tubes,  batteries  or 
phones,    solid   mahogany  cabinet — $65.00. 

Crosley  Receiver  No.  X  is  equivalent  to 
C rosier  Receiver  No.  XI  and  Crosley  Two- 
Stsge  Audion  Frequency  Amplifier. 


CROSLEY  RECEIVER  NO.  XV 

This  receiving  set  is  the  same  as  Crosley  Receiver  No.  X.,  with 
the  addition  of  a  special  sound  resonating  chamber  for  use 
as  a  loud  speaker  in  connection  with  a  pair  of  head  phones. 
The  addition  of  this  sound  resonating  chamber  is  a  feature 
that  appeals  to  many  persons.  With  it,  every  person  in  a  room 
is  usually  permitted  to 
hear  the  music  or  sig- 
nals that  are  being 
received.  Often  it  will 
be  found  that  the  en- 
filled  with  music   broadcasted  by   some  far  away 

Mahogany  finished  cabinet  without  tubes,  batteries  or  phones — $70. 


CROSLEY  RECEIVER  NO.  XX 

Crosley  Receiver  No.  XX  is  the  Crosley  Receiver  No.  XV  in  an 
upright  cabinet.  A  hinged  lid  when  raised,  allows  the  operator 
access  to  every  part  of  the  receiving  apparatus.  The  doors,  both 
upper  and  lower,  are  also  hinged.  Directly  under  the  receiving 
apparatus  is  a  highly  finished  board  that  slips  in  and  out,  form- 
ing a  desk  for  the  person  operating  the  instrument.  Wires  lead 
from  the  binding  posts  on  the  receiving  set  to  the  batteries  in  the 
lower  compartment. 

Music  received  on  this  instrument  will  be  heard  throughout  a 
large  room  and  often  throughout  an  entire  house — the  latter  feature 
depending  upon  the  power  of  the  broadcasting  station. 

Mahogany  finished.     Without  tubes.  Batteries  or  Phones — $100.00. 


WRITE  FOR  CATALOGUE 
Dealers  and  Jobbers   Who  Handle  Crosley  Apparatus,  handle  the  best 


CROSLEY  MANUFACTURING  CO. 

DEPT.  Q.S.T.l  CINCINNATI,  OHIO 
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Better      Cost  Less 


MODEL  B  MODEL  C 

MODEL  A  CROSLEY  VARIABLE  CONDENSERS 

The  Crosley  Variable  Condenser  is  unquestionably  one  of  the  most  radical  improvements  in  radio  during 
the  past  few  years.  By  using  it,  louder  signals  are  obtained  as  it  not  only  is  simple  and  easy  to  tune, 
but  also  has  less  internal  resistance  and  no  body  capacity  effect. 

Model  A.  .0005  Mfd.  (Wood  Frame)  /Tt.  .  .      $1.25 

Model  B,  as  illustrated,  .0005  Mfd.     $1.75 

Model  C,  .001  Mfd.  (Porcelain  Plates)    $2.25 


CROSLEY  V-T  SOCKET 

This  socket  has  been  pro- 
nounced by  many  radio  engi- 
neers the  best  socket  on  the 
market.  Ever  since  its  an- 
nouncement, its  success  has 
been  phenomenal. 


Although  the  success 
has  been  largely  due 
to  the  price,  its  real 
popularity  is  based 
on  its  high  quality, 
efficiency  service  and 
practical  urJbreaka- 
bility.  Patents  Pend- 
ing. Beware  of  Im- 
itators. 

Made  of  porcelain 
for  base,  or  panel 
mounting — $0.50. 


_L_r»i_i»ij]jBll 


For  Base  Mounting 

Patent  Applied  For 


For  Panel 
Mounting 


CROSLEY  KNOB  AND  DIAL 


Attractive  and  inexpensive,  Crosley 
knobs  and  dials  are  extremely  well 
made  for  all  required  purposes.  The 
dials  are  made  of  solid  hard  rubber 
2\%  in.  diameter,  with  the  letters  and 
figures  stamped  into  them  and  white 
enameled. 

Furnisned  Standard  for  shaft  or 
ft"  shaft,  optional — $0.40. 


CROSLEY  RHEOSTAT 

This   rheostat  permits  excep- 
tionally accurate  and  delicate 
variations  of  the  filament  cur- 
rent.    With  it  the  best  pos- 
sible results  are  received  from 
expensive  vacuum  tubes. 
Unique  construction  allows  the 
Crosley  Rheostat  to  be  mounted 
on  a  panel  of  any  thickness  up 
to  and  including  %  inch. 
The  resistance  is  made  of  non- 
corrosive  wire. 
Furnished  complete  with  newly  designed  taper- 
ing  knob,   pointer,   etc. — $0.60. 

CROSLEY 
R.  F.  A.  T. 
The  Crosley  Radio 
Frequency  Amplifying 
Tuner  is  a  new  unit 
which  takes  the  place 
of  the  Radio  Frequen- 
cy Amplifying  Trans- 
former and  is  much 
better.  It  makes  pos- 
sible sharp  and  effi- 
cient tuning  over  a 
broad  band  of  wave  lengths  from  200  to  600 
meters.  41 
With  Instructions — $4.00. 

CROSLEY  TAP  SWITCH 


The  unique  construction  of 
Crosley  Tap  Switches  assures 
a  constant  tension  and  elimi- 
nates all  possibility  of  the 
switch  loosening  and  develop- 
ing a  faulty  contact  on  the 
taps.  A  stationary  washer  of 
our  own  design  has  a  solder- 
ing lug  which  makes  possi- 
ble  a  bus   wire  connection. 


Price  each  complete  30  cents 

Switch  Taps  for  the  above  made  of  brass, 
nickel-plated  and  complete  with-  brass  nut,  2  Vi 
cents  each. 


WRITE  FOR  CATALOGUE 
Dealers  and  Jobbers  Who  Handle  Crosley  Apparatus,  handle  the  best 


CROSLEY  MANUFACTURING  CO. 

DEPT.  Q.S.T.1  CINCINNATI,  OHIO 
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RADIO  APPARATUS 


CR05LEY 

RADIO  CABINETS 

Realising  the  demand  for  stock  cabinets  for 
those  who  build  their  own  sets,  we  have 
developed  a  line  of  cabinets  that  are  neat 
in  design,  attractive  in  appearance  and  finish, 
and  of  the  best  workmanship. 
The  C rosley  Radio  Cabinets  are  made  of 
hard  wood.  Adam  brown  mahogany  finish. 

CROSLEY  SHELTRAN 

Incorporated  in  the  design  of  the 
Crosley  Sheltran,  are  all  the 
characteristics,  so  essential  and 
necessary  to  obtain  the  maxi- 
mum amplification  from  the 
modern  vacuum  tubes  used  in 
radio  work.  These  tubes,  with 
their  high  amplification  constant, 
operate  most  effectively  at  large 
fluctuations  of  the  grid  poten- 
tial    The   Crosley   Sheltran  is 

designed  to  accomplish  these  results  and  tests  have 
shown  that  the  design  is  correct  to  insure  maximum 
efficiency.     Completely  shielded — 9  to  1  ratio. 
Better — Costs  Less — $4.00 


CROSLEY 

Better  ---  Cost  Less 


CROSLEY 
VARIOMETER 
PARTS 

These  Variometer  parts 
are  made  In  our  own 
large     wood  working 
plant  on  special  auto- 
matic   machinery,  _  WSmW 
which    enables    us    to  ~  hi* 
not    only    offer    them  *W 
to  you  at  a  price  re- 
duction, but  to  make  each  part  accurately. 

Bach  Variometer  set  consists  of  two  stators,  one  rotor  and. 
the  necessary  hardware,  shown  in  the  illustration.  ; 

of  poplar  wood,  well  shellaced  $130 

of  Mahogany     1.75 

Winding    form   extra   .30 

.    CROSLEY  VARIO-COUPLER  PARTS 

i 

the  Crosley  Vario-Coupler  is 
made  with  the  same  accuracy 
as  the  Crosley  Variometer,  and 
is  designed  to  function  per- 
fectly with  it  Each  Vario- 
Coupler  set  consists  of  a  for- 
mica tube,  rotor  and  the  nec- 
essary hardware  for  complete 
assembly. 

Complete  as   shown  in  illus- 
tration, ready  for  assembly — 
$1.50.  Also  furnished  complete- 
ly  wound   and   assembled   complete   with  knob  and 
dial  "Better- — Costs  Less" — $3.00. 


CROSLEY  BINDING  POSTS 

These  are  made  in  three  sizes — %"  diam- 
eter, A"  diameter  and  Vt"  diameter. 
They  are  all  of  the  same  design,  how- 
ever, as  shown  in  the  illustration. 

No.  1  Sc  each 

No.  2   7Vsc  each 

No.  3  10c  each 


CROSLEY  MAGFON 

No  Radio  station  is  complete  with- 
out this  Magfon.  A  built-in  horn 
amplifies  signals,  voice  or  music. 
With  it  head  phones  are  unneces- 
*&ry  except  on  weak  signals.  Any 
make  of  watch  case  receiver  can 
be  used  with  the  Crosley  Magfon 
°y  simply  inserting  it  in  the  back 
of  the  cabinet. 
Mahogany  finish — $10.00. 


CROSLEY  CRYSTAL  DETECTOR  STAND 

This  unit  is  especially 
well  constructed,  neatly 
mounted  on  black  base 
covered  on  the  bottom 
with  green  felt.  All  parts 
are  bright  nickel  finish, 
complete  with  mounted 
crystal,  binding  posts, 
etc.,  manufactured  under 
the  following  patents : 
"Patented  January  21, 
1908;  November  17, 
1908;  June  15.  1909; 
September  7.  1909;  July 
21,  1914;  September  8, 
1914;  November  24, 
1914;  April  27,  1915; 
January  28,  1917.  Li- 
censed for  amateur,  ex- 
perimental or  entertain- 
ment purposes  only.  Any 
other  use  will  consti- 
tute an  infringement. — 
$2.50. 


WRITE  FOR  CATALOGUE 
Dealer*  and  Jobber*   Who  Handle  Crosley  Apparatus,  handle  the  best 


CROSLEY  MANUFACTURING  CO. 

DEPT.  Q.S.T.1  CINCINNATI,  OHIO 
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For  satis  faction 
Demand  Romo  Blue 
and  White  Package 
or  Label. 


ROME 

RADIO 
WIRE 

Best  Quality  Plain  Enamel  Covered ; 
Enamel — and  Single  or  Double  Cot- 
ton Covered ;  Single  or  Double  Cot- 
ton Covered. 

All  sizes;  *4-lb.  to  40nlb.  packages. 


Best  Quality  Solid  or  Stranded  Cop- 
per Antenna  Wire,  plain  or  tinned ; 
put  up  in  lengths  of  100-ft.  and  150- 
ft.  or  on  24"  reels  of  200-lbs. 


ME 

COMPANY 


DISTRICT  SALES  OFFICES% 

f  YORK  .  ,  50  Church  Strrrb       CHICAGO  .  MB 
|  DETROIT  .  _  .  .  33  Pwwant  Sw*t 

■  LOS  ANGEULS     ...JO  Pocnrroy.  J»  Aiuu  Slrtrt 

SI  Hi  H  I  N 


2067-L 


Protect 
your  VT's 


PATENTS 
PENDING 


KLOSNER 

Ve rnier 

RHEOSTAT 

FVERY  TUBE  you  have  de- 
serves  a  Klosner  Vernier 
Rheostat.  The  Klosner  WIKE 
WOUND*  feature  produces  a 
low  starting  current  prevent- 
in*  sudden  strain  and  thereby 
prolonging  the  life  of  the  tube. 

The  Klosner  provides  mi- 
crometer adjustment  for  your 
critical  detector  tubes.  One 
single  knob  controls  both  the 
rough  and  vernier  adjustments. 
It  is  unsurpassed  for  loudest 
reception  of  telephone  and  CW. 
and  is  essential  for  detector 
tubes  of  radio  frequency  am- 
plification. Awarded  the  New 
York  Evening  Mail's  Certifi- 
cate of  Excellence.  Insist  on 
the  genuine — made  only  by  the 
originators.  Look  for  the  name 
"Klosner"  moulded  on  the  base. 
The  cost  is  no  more  than  for 
other  Rheostats  without  these 
exclusive  features.  At  your 
dealer  or  send  for  interesting 
literature.  Klosner  Improved 
Apparatus  Co.,  Dept.  Q,  2024 
Boston  Road,  New  York  City. 

Dealer 8  \  This  is  the  fast- 
est moving  rheostat  on  the 
market.  It  is  stocked  by 
all  leading  jobbers.  Get 
your  supply  from  them. 

One  Single  Knob 

No  Sudden  Strain 
$1.50  I 
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The  Heart  of 
Your  Home  Receiving  Set 

AMPLIFIES  AS 
IT  DETECTS 


TYPE  C  -  300 
GAS  CONTENT 
DETECTOR 

$500 

TYPE  C  -  301 
HIGH  VACUUM 
AMPLIFIER 

$650 

PATENT  NOTICE 
Cunningham  tubes 
are  covered  by  pat- 
ents dated  11-7-05, 
1-15-07,  2-18-08  and 
others  issued  and 
pending.  Licensed 
only  for  amateur  or 
experimental  uses  in 
radio  communication. 
Any  other  use  will 
be  an  infringement. 

248  First  Street 
San  Francisco,  Calif. 


-enjoy  clear  reception  by 
using  Cunningham  Tubes 

Cunningham  Detector  Tube  known  as  type  C-300  insures  clear- 
est reception  for  all  radio  messages,  concerts,  press  and  weather 
reports. 

The  rigid  specifications  to  which  these  tubes  are  built  in  the 
General  Electric  Laboratories  determine  their  uniform  opera- 
tion and  perfect  clearness. 
Cunningham  Amplifying  Tube  known  as  Type  C-301  is  conceded 
to  be  the  most  efficient  amplifier  ever  produced.  For  complex 
and  multi-stage  circuits,  freedom  from 
distortion  and  absence  of  all  tube  noises 
as  well  as  for  the  operation  of  loud 
speaking  telephones  and  devices  requir- 
ing considerable  power,  this  tube  has  no 
equal. 

If  your  dealer  cannot  supply  you  write 
us  direct  for  the  name  of  a  Radio  Dealer 
who  can. 


Trading  as 

AUDIOTRON  MFG.  COMPANY 


The  trade  mark  GE 
is  the  .guarantee  of 
these  quality  tubes. 
Each  tube  is  built  to 
most    rigid  specifica- 


154  West  Lake  Street 
Chicago,  Illinois 
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APPARATUS  THAT  RADIATES  QUALITY 


Type  No.  100 
3-inch  Bakelite  Dial  with  Knob  and  Bvuhing  75c 

Remler  Parts  for 
Your  Set 

On  this  page  are  shown  the  popular  line  of 
Remler  switches,  the  Remler  Fixed  Grid  Con- 
denser, the  Remler  Variable  Grid  Leak  and 
the  famous  Remler  Dial. 

This  represents  but  a  small  fraction  of  the 
Quality  Radio  Apparatus  that  has  put  Remler 
in  the  leading  position  it  holds  today.  This 
small  fraction,  however,  is  built  with  the  same 
care,  accuracy  and  precision  that  has  made  the 
entire  Remler  line  universally  known  as  Qual- 
ity Radio  Apparatus. 

It  is  becoming  more  and  more  apparent  that 
Remler  Apparatus  is  preferred  in  the  building 
of  sets  because  of  its  uniformity  of  construc- 
tion— the  well  balanced  proportion  of  each  item 
giving  an  accurate  and  a  pleasing  appearance 
to  the  finished  set. 

Insist  on  Remler  parts.  If  your  dealer  can- 
not supply  you,  write  us  direct  for  the  name  of 
a  Radio  dealer  who  can. 


REMLER  RADIO  MFG.  CO. 

E.T.CUNNINGHAM  GENERAL  MGR. 

248  FIRST  ST.  SAN  FRANCISCO,CAL.     154  W.  LAKE  ST.  CHICAGO.  ILL. 
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Giblin  -  Rentier 

INDUCTANCE 

COILS 


i] 

? 


ii 

5? 


i 

2.1 


i  20M  1.50 

RG  25  M  1.50 

RG  35M  1  50 

RG  BOM  1,60 

RG  76  M  1.65 

RG  10OM  1.70 


RG  20U 
RG  26U 
RG  35U 
RG  SOU 
RG  7SU 
RG  100U 


.70  -O30  30  14  3 

.70  ,041  47  16^ 

.70  .063  87  25.4 

M  160  114  21.6 

.65  377  193  10.6 

-90  666  217  19.9 


Ml*.    Mu,    200      500      1000  20O0 


1.1 
13 
33 

63  4A 

28.3  12.1  63 

80.3  263  12.6 


63  334 

76  369 

128  550 

186  786 

266  1 170 

388  1560 


RG  160M  1.75 
RG  ZOOM  1.60 
RG  250M  1.90 
RG  300M  2.00 
RG  40OM2.1O 
RG  500 M  230 


RG  I  SOU    .95  1303 
RG  20OU  1.00  2.68 
RG  2 SOU  1.10  4.20 
RG  300U  130  6.11 
RG  400U  130  11.04 
RG  500U  130  1730 


281  143  512 

374  14.7  690 

424  12.1  660 

494  113  1030 

618  9.7  1380 

747  9.0  1730 


2320 
3110 


233  7.1 
50.6  123 
673  193 
141        293  133 
64.6  223 
  83.1  34.9 


AG  600M  2.40  RG  60OU  1.60  293  1024  10.1  2260  10250 
RG  750M2.65  RG  7 SOU  1.85  39  0  1246  1  J  2660  11650 
RG10O0M  3.40  RGlOOOU  230  71.6  1620  10  3  3570  6000 
RG1250M330  RG1250U  2.90  108.0  1930  9.7  4360  970O 
RG1S0OM43O  RCIS00U3.SQ  1593  23Q0    93  5300  23800 

TW*  l*M»  compiled  by  Robwi  F    Field  of  Cmft  HiriT 
Laboratory.    Harvard    University.  * 


Maximum  Inductance  and  Mini- 
mum Distributed  Capacity 


The  Ideal 
Loading  Coil 

Tb  ;se  new  inductance  coils 
wul  increase  the  wavelength 
range  of  your  short  wave 
receiving  set. 

There  is  nothing  more  fasci- 
nating than  the  reception  of 
radio  messages  from  high- 
power  stations  located 
thousands  of  miles  away. 
These  stations  use  wave 
lengths  between  1000  and 
25,000  meters.  This  is  far 
above  the  receiving  range  of 
the  average  receiver  designed  for  amateur 
broadcast  reception. 

Inserting  Giblin-Remler  Coils  of  the  proper 
values  (determined  from  the  table  shown 
on  this  page)  and  shunted  by  a  variable 
condenser,  in  series  with  the  antenna  circuit 
and  the  secondary  circuit  of  your  receiver, 
will  increase  its  wavelength  range  any  de- 
sired amount. 

The  Giblin-Remler  Coil  makes  possible 
the  reception  of  high-power,  long  wave 
foreign  stations,  as  well  aa  time  signals, 
press  and  weather  reports  from  various 
naval  stations  thruout  the  United  States. 

REMLER  RADIO  MFG.  CO. 

E.  T.  CUNNINGHAM 
Genera/  Manager 

248  First  St.,  San  Francisco,  Cal. 
154  W.   Lake  St.,  Chicago,  HI. 
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CLASSIFIED  ADVERTISEMENTS  Z&O, 

nando  St^  Pittsburgh,  Pa. 


...  receipt  of  price,  or  parcel  post  collect  on 
order.  Ludwig  Hommel  it  Company,  630  Far- 


Six  cents  per  word  per  Insertion,  in  advance.  Name 
and  address  mu*t  be  counted.  Each  intial  counU 
as  one  word.  Copy  must  be  received  by  the  10th  of 
month  for  succeeding  month's  issue. 


WEST  COAST  signals  all  over  the  room  with  4GL 
radio  frequency  transformers.  Range  200-600.  Price 
$3.16  each  with  circuit.  Savannah  Radio  Shop,  1223 
East  Duffy  St.,  Savannah,  Ga. 

BARGAIN — Regenerative  receiver  with  two  stage  tube 
equipment  $48  Carl  Anderson,  1126  Gibbs  Ave*,  St. 
Paul,  Minnesota. 

JR.  SCIENTISTS:  Our  magnet  wire  stock  Is  complete. 
Depend  on  "ARCO"  to  supply  your  needs.  Low  prices. 
Quick  Service.  Send  6c  for  Bulletins  Listing  Hundreds 
products.  American  Radio  Co.,  Box  133, 
Md. 


of  good 
Baltimore 


LOUD  SPEAKER  UNIT:— For  horn  or  phonograph  at- 
tsjchmenft.  Clarion  type  3-C  Five  dollars.  Few 
Brandos  TransAtlantic  Head  Sets  from  bankrupt  stock. 
List  twelve  dollars.  Our  price  Six- fifty  per  set. 
Enclose  money  order  and  address:  Citizen  Wireless 
Service,  Hornell,  Now  York. 

FOR  SALE — One  station  type  Voca-Loud  in  good  con- 
dition. $24.    August  Bauer,  Chesanlng,  Mich. 

BESTO'  ALL  RADIO  FREQUENCY  TRANSFORMERS: 
two  hundred  to  six  hundred  meters;  mounted  for  use 
in  standard  socket  also  has  binding  posts,  Two  Dol- 
lars each;  unmounted  for  cabinet  sets  One  Dollar 
each,  postpaid  in  U.  S.  Guaranteed  on  money-back  basis. 
Sold  direct,  eliminating  middleman's  profit.  BESTO* 
ALL  RADIO  SHOPrBallston,  Va. 

SELL — Thordarson  V%  kilowatt  transformer,  new,  $18 
Thad  Bryan,  Ocean  Springs,  Miss. 

RUBBER  STAMP  with  large  call  letters  60c;  Radio- 
gram  and  Relay  Radiogram  blanks  26c  per  hundred 
Post  cards  60c  hundred.  Send  us  your  orders.  Caro- 
lina Printing  it  Stamp  Co.,  Wilmington,  North  Caro- 


SELL:  Amrad  Basketball  Variometer,  $8.00;  Western 
Electric  fones,  $10.00;  Thordarson  Amplfying  Trans- 
formers, $3JM>  Anti-capacity  switches,  $1.50;  Follow- 
ing at  28%  off  list:  DL-60,  L-100,  DL-100,  L-250. 
L-400,  L-500,  L-750,  DL-1250,  L-1500;  Murdock  OT 
$3.00;  Mesco  1"  spark  coil,  $3.50;  Kil bourne  Clark 
Quenched  Gap,  $4.00.  Write,  Howard  Chlnn,  210  West 
102  Street,  New  York  City. 

FOR  SALE  COMPLETE  only  one  kilowatt  spark  trans- 
mitter, Marconi  forty  thousand  volt  secondary  "Coffin." 
Thordarson  OT,  Special  OT,  Robbins  and  Meyers  thirty 
four  thousand  revolution  gap,  Boston  key,  Marconi 
loading  inductance,  one  hundred  forty  cash  fob  Cuero 
R.  A.  Fulk,  Cuero,  Texas. 

BARGAINS — Regenerative,  $36;  15  dial  Omnlgraph, 
$24;  Navy  Coupler,  $12;  Small  Spark  Set,  $20.  All 
in  excellent  condition.  Robert  Fairchild,  Portville, 
N.  Y. 

SELL — Practically  new  Emerson  220  volt  motor.  Makes 
excellent  600  volt  generator.  $23 — E.  C.  Espy,  Vander- 
grift,  Pa. 

PRINTED  CARDS — Description  of  your  station  with 
QRA.  500  $4.00;  1000,  $6.00,  delivered.  Samples  on 
request.  Donald  Detwiler,  3BSB,  1120  Virginia  Ave., 
Washington,  D.  C 

FOR  SALE:  Z-nith  regenerator  it  Amplifigon  AGN-3I 
Benwood  15  watt  CW.  and  fone  set.  AH  apparatus 
latest  type  and  used  but  a  short  time.  Address  Herbert 
L.  Gordon-Radio   8-BAS,   Antwerp,  Ohio. 

BARGAIN:  3  three  circuit  regeneratives  with  Detector 
and  two  step  in  same  cabinet,  $80  absolutely  new. 
V%  KW  spark  with  enclosed  gap  and  Thor.  trans., 
$35.  Myron  Gould,  12542  Clifton  Boulevard,  Lakewood, 
Ohio,  Ex  8GE. 


BARGAINS:  As  Long  As  They  Last.  DeForest  DT-800 
two-stage  Amplifiers,  $22.75  each;  Cabinet  Type 
Vacuum  Tube  Detectors  with  Condenser  and  Vario- 
coupler  Tuning,  $20  each;  approved  100-ampere  600- 
volt  5-inch  break  Ground  Switches,  $2.28  each.  Sent 
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SELL:  Ten  watt  CW.  set,  tubes  and  transformer, 
complete  $48.  Arthur  Houlihan,  Woodlawn  Ave.,  An- 
sonia,  Conn. 

A  REAL  radio  frequency  transformer  for  amateur  use; 
beats  anything  on  the  market;  range  20O-600  meters; 
designed  by  4GL;  price  $3.18  each  postpaid  anywhere 
in  U.S.  Circuit  with  each  transformer.  Savannah 
Radio  Shop,  1223  East  Duffy  St.,  Savannah,  Ga. 

FOR  SALE:  Navy  Type  Coupler  3800  meter,  $18  ex- 
cellent condition.  2  Old  double  filament  Audiotrons 
never  used  equipped  with  standard  adapter  $10  each. 
Radio  Corporation  Amplifier  Transformer  $8.  Two 
back  of  panel  rheostats  $1  each.  Geo.  B.  Kaiser, 
Wharton,  Texas. 

SELL:  Regenerative  Receiver  180-600  meters  hake- 
lite  panel;  oak  case,  cost  $48,  make  me  an  offer. 
Clarence  Kelley,  Saco,  Maine.  

FOR  SALE:  8SP  SPARK:  1KW  Acme  Transformer, 
220  Volt  $28.00.  Aluminum  type  Benwood  gap,  com- 
plete with  110  volt  motor,  new  glass  bushings,  oilless 
bearing  and  coupling  $28.00.  Both  as  good  as  new. 
A.  a  Kisner,  Fairmont,  W.  Va. 

FOR  SALE:  Practically  new  Clapp-Eastham  HJL  re- 
ceiver $28.  Wanted,  Paragon  RA10,  write  Raymond 
Mathison,  Gladstone,  Michigan. 


EDISON  B  BATTERY  ELEMENTS.  Make  your  own. 
Can  be  recharged  and  lasts  for  years.  200  ampere 
hour  A  batteries,  guaranteed  $36.00.  Harry  Morrell, 
62  Goffe  St.,  New  Haven,  Conn. 


ODDS  AND  ENDS — Storage  Battery.  Eveready  6v. 
110  amp.  new  $15,  cost  $20;  1  UV  200  $4;  2  UV  201 
$6;  1  Electron  Relay  tube.  $4;  Pair  3000  ohms  $12. 
Dictograph  headset  $9;  Faradon  UC  1820  variable 
condenser  $5;  Boston  Key  $5:  Homcharger,  good  con- 
dition $12;  alcohol  blow  torch  and  iron  $1;  Hydrom- 
eter $1.  Forty  lessons  of  electrical  course  sacrifice  $10. 
Navy  radio  air  craft  course  $3.  All  answered.  3BTD, 
c/o  Wm.  Wailes,  Jr.,  3118  Fourteenth  St.,  N.  W., 
Washington,  D.  C 

9JD  20  WATT  CW  and  Fone  set  for  sale:  Mounted 
on  Vi  inch  hard  rubber  panel,  in  oak  cabinet.  Radia- 
tion 1-2  amps.  350v.-750v.  AX.  R.A.C.  or  M.G. 
50-160  MA.  VT2.  DX:  Miami,  Fla.  A  Pittsburgh  on 
fone.  Calif.,  Conn.,  Vt.  it  La.  on  CW.  Complete  for 
$150.  First  M.O.  or  draft  takes  it.  9DVL,  P.O.  Box  77, 
Naperville,  111. 

FOR  SALE:  Regenerative  Single  Circuit  Receiver  with 
V.T.  1  tube  $25.  Also  Crystal  Set  with  3,000  ohm 
phones  $15.  Excellent  condition  all  instruments  guar- 
anteed. A.  Noweli,  Dublin,  N.  H. 


FOR  SALE:  One  regenerative  receiver,  (2  variometers, 
variocoupler,  variable  condensr)  and  detector,  2  step 
amp.  to  match— cost  $140  used  2  months.  First  check 
$95  takes  it.  2  Tuska  variometers — used,  $5.00.  Don- 
ald H.  C.  O'Neil,  5602  Etzel  Ave.,  St.  Louis,  Mo. 
 :  x_ 

TESTED  GaLENA  CRYSTALS  From  our  own  Mines 
shaped,  and  tested  at  the  mine  in  best  standard  bookup 
—direct  to  user.  A  real  crystal — not  a  pinhead. 
Twenty-five  cents  postpaid,  five  for  *1.00  to  group 
buyers.     Ozr.-k   Crystal  Co.,   Box  1,  Morrellton,  Mo. 

MAKE  YOUR  OWN  Head  Phones.  Complete  parts  in- 
cluding Headband,  Cases,  Magnets,  coils  completely 
wound  2000  ohms,  all  ready  for  assembling  with 
instructions  $3.50.  South  Hills  Radio  Co.,  411  Charles 
Street,   Knoxville,   Pittsburgh,  Pa. 

NEW  WESTINGHOUSE  RC  for  Grebe  CR  9  or  Sell. 
8  South  Ohio,  Atlantic  City,  N.  J. 

AMKAD  TUNER  and  detector  two  step,  ninety  dollars. 
Clapp-Eastham  H.R.  receiver  with  H.Z.  amplifier, 
mahogany,  sixty-five  dollars.  Magnavox  R3,  forty 
dollars.  All  new,  perfect  condition.  Send  money-order. 
Ridgewood  Orchard,  Winchester,  Virginia. 
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JENKINS  VERNIER  RHEOSTAT 

Indispensable  for  adjustment  on  Ra- 
dio Frequency  and  Detector  Tubes. 
Patent  instant  cut-off  switch.  Write 
for  folder. 

Liberal  discounts  to  dealer?  and 
jobbers. 

Manufactured  &  Guaranteed  by 
UNITY      MANUFACTURING  CO. 
224   No.    Hals  ted    St.,    Chicago,  111. 
Phone  Hay  market  1819 


The  Standard  Idea 


SPECIALTY  SERVICE  COMPANY 

Distributors  for 

LAWSAM  RADIO  PRODUCTS 

We  have  a  complete  line  of  C.W.  transmitting 
apparatus    for    the    coming  season. 

Write    for  prices 
RADIO  2RM 
Cor.    4th    Ave.,    A   Pacific   St.,    Brooklyn,    N.  Y. 


BUILD  YOUR  OWN 

Complete  50c  instruction  book  for  20c 
only  on  radio  reception  and  how  to 
make  eijrht  classes  of  crystal  and 
vacuum  tube  receiving"  Bets.  Wonder- 
ful information  makes  you  understand 
radio.  With  every  order  we  20c 
send  free  our  price  list  of 
parts  prepared  especially  for  the  sev- 
eral sets  described.  Buy  direct  from 
factory  and  save  many  dollars.  Both 
instruction  book  and  price  list  sent 
on  receipt  of  20c  only.  Money  back 
if  not  satisfied. 

RADIO   PARTS   MNFG.  CO. 
Dept.  13,  Park  Place  W.,  Detroit,  Mich, 


WHILE  THEY  LAST:  Fada  Rheostats,  $0.85;  43  plate 
variable  condensers,  panel  mounting,  $3.30;  23  plate, 
$2.70;  DeForest  Everyman  Sets,  $21;  Brach  Light- 
Arresters,  $1.85;  100  ampere  lightning  switches 
Murdock  30O0  phones,  $5.30;  Fixed  conden- 
Radio  Electric  Service  Station,  151  Main 
S.  L,  N.  Y. 

EDGEWISE  COPPER  .033x^285*3 */«"  Uiameter  60 
turns  $3JS0  postpaid.  Radio  Specialties  Co.,  Couneils- 
vOle,  Pa. 

SPECIAL  THIS  MONTH:  Westinghouse  R.  C.  Receivers, 
RJL  Tuners,  DJL.  Detector- Amplifiers.  10%  off  list 
price*.  Prompt  shipments  or  money  refunded.  Wesley 
Robinson,  Jr.,  St.  Marys,  Georgia. 

FIRST  $100  takes  complete  Regenerative  Set.  Honey- 
combs.   New.   Fred  H.  Reichert,  Hawley,  Pennsylvania. 

FOR  SALE:  Meteor  .01  Condenser,  Thor  OT,  Franklin 
Gap,  Thor  Type  R  Transformer,  Marble  base  change- 
over switch.  All  good.  Make  offer.  Allen  Strete, 
West  Mansfield,  Ohio. 

LIBERTY  CW.  TRANSMITTING  and  Receiving  prod- 
ucts. We  manufacture  "Liberty"  C.W.  power  and  Fila- 
ment transformers.  Choke  Coil*.  "Liberty"  Catalog 
ready  September  15.  Amateurs,  use  "Liberty"  equip- 
Bsnt  for  your  relays.  DEALERS  write.  Snyder  Radio 
Manufacturing  Company,  Ashland,  Ohio. 

INVENTORS:  Protect  your  invention  through  A.  M. 
Wilson,  Inc*  Washington,  D.  C.  Over  20  years  of 
efficient,  expert,  confidential  service.  Skilled  in  Radio- 
Electrical,  Chemical,  and  Mechanical  fields.  Our  1922 
illustrated  Booklet,  giving  much  necessary  and  very 
useful  information  which  every  inventor  should  know, 
will  be  sent  free  upon  request.  Prompt  and  careful 
attention.  Highest  references.  Moderate  fees.  Send 
sketch  or  model  for  our  careful  opinion  and  preliminary 
advice.  Write  today  to  A.  M.  Wilson,  Inc.,  310-16 
Victor  Building,  Washington,  D.  C.  (Successor  to  busi- 
es tabUshed  in  1891  by  A.  M.  Wilson.) 
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Assembled 
But  Not  Wired 

THE  STANDARD  IDEA  per- 
mits you  to  purchase  radio 
equipment  in  a  new  way — a 
cheaper  way.  We  manufacture 
a  full  line  of  instruments — in- 
cluding a  Detector  and  Two- 
Stage  Amplifier  and  a  Multiple 
Wave  Tuner — that  embody  the 
latest  and  most  successful  de- 
velopments in  radio.  These  in- 
struments are  shipped  to  you — 
complete  assembled — but  not 
wired.  You  do  the  wiring  your- 
self with  the  diagrams  and  in- 
structions furnished  with  each 
machine  or  using  your  own 
ideas  if  you  prefer. 

The  STANDARD  IDEA  enables 
you  to  effect  a  saving  of  20% 
or  more  when  you  buy  your  in- 
strument, for  the  wiring,  being 
hand-work  exclusively,  is  the 
most  expensive  operation  in  ra- 
dio manufacture.  By  eliminat- 
ing this  costly  item  you  save 
money  and  have  the  fun  of  do- 
ing all  your  own  wiring. 

Write  today  for  literature  de- 
scriptive of  the  STANDARD 
IDEA  and  prices  and  descrip- 
tions of  the  various  machines 
we  make.  You  will  be  inter- 
ested in  our  offer  to  ship  any 
machine  for  inspection  on  re- 
ceipt of  1/3  the  purchase  price 
which  it  cheerfully  refunded  if 
you  are  not  satisfied. 


GREBE  CR3  $48.00.  Grebe  Detector  and  two  step  am- 
plifior  $40.00.  Both  fine  condition,  Wesley  Robinson, 
Jr„  St.  Marys,  Georgia. 

4GL.  RADIO  frequency  transformers;  DX,  fones  and 
000  meters;  $3. IS  each  with  circuit.  Savannah  Radio 
Shop,  1223  East  Duffy  St.,  Savannah,  Ga. 
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Recharge 
our  Battery  at  Home 

Chargei  both  A  and  6  Radio  Bittenes 

Don't  be  without  the  use  of  your 
Radio  Receiving  Set  while  your  bat- 
tery is  being  charged.  Get  a  Valley 
Charger  and  charge  your  battery 
right  at  home. 

Attach  the  Charger  to  your  home 
lamp  socket — attach  the  clips  to  the 
battery  terminals  and  you  will  get  a 
quick,  tapering  charge  which  just  ex- 
actly charges  your  battery,  but  can- 
not overcharge  it  or  harm  it  in  any 
way. 

Will  charge  the  A  6  volt  battery  at 
a  5  ampere  rate,  and  the  B  22^  volt 
battery  at  the  required  ampere 
rate.  45  volt  B  batteries  may  be 
connected  in  parallel  so  that  they 
can  also  be  charged. 

SATISFACTION  GUARANTEED. 

If   your   local    distributor  cannot 
supply  you,  write  direct  to 
VALLEY    ELECTRIC  COMPANY, 
Department  Q,  ST.  LOUIS. 

.....  Mai]  the  Coupon  -  -  -  -  - 
Valley  Electric  Co.,  Dept.  Q.  St.  Louis,  Mo. 

Gentlemen :  I  am  enclosing  money  order 
(or  check)  for  $18.00,  for  which  send  me 
a  Valley  Battery  Charger  with  five-panel 
glass  display  case  and  indicator.  If  not  sat- 
isfactory, I  will  return  it  and  get  my  money. 


Name 


$18.00 

F.O.B.  St  Louis 


Radio  Frequency 

Amplifying  Transformers 

What  is  Radio  Frequency  Amplification? 
Radio  Frequency  Amplification  is  the  in- 
creasing of  the  strength  of  radio  signals  or 
waves  before  they  are  applied  to  the  detector 
tube,  where  they  are  made  audible. 

What  resiuts  will  I  get  by  adding  Radio  Fre- 

quency  Amplification  to  my  set? 

Louder  signals  with  less  noise  in  your  set; 
distant  stations  which  your  detector  alone 
cannot  pick  up.  Less  interference  and  less 
static  disturbance,  particularly  if  you  use 
a  loop  indoor  aerial. 

Can  Radio  Frequency  Amplification  be  added 

to  any  standard  make  of  tube  set  to  advantage? 
Yes. 

What  must  I  add  to  my  set  to  use  Radio 

Frequency  Amplification? 

One  radio  transformer,  one  tube  socket  and 
one  amplifier  tube  must  be  added  for  each 
stage  desired.  A  200  ohm  potentiometer, 
irrespective  of  the  number  of  stages,  is  an 
advantage,  although  not  necessary. 

How  should  a  Radio  Frequency  Transformer 

be  constructed  to  insure  maximum  efficiency? 
An  efficient  radio  frequency  transformer  is 
preferably  built  with  a  closed  magnetic  cir- 
cuit to  prevent  undesirable  oscillations,  or 
whistling  sounds  and  should,  therefore,  em- 
ploy an  iron  circuit  and  iron  shielding  to 
eliminate  stray  magnetic  fields. 

What  Radio  Frequency  Transformer  is  built 

that  way? 

The  transformer  manufactured  by  the  Radio 
Service  Laboratories,  Inc.,  is  built  on  this 
engineering  principle.  The  comminuted  iron 
closed  core  (a  special  form  of  divided  mag- 
netic material)  completely  encloses  the  bob- 
bin or  transformer  windings  thus  broadening 
the  wave-length  range,  increasing  the  ampli- 
fication per  stage,  shielding  from  stray  mag- 
netic fields,  and  eliminating  capacity  and 
leakage  effects. 
Where  can  I  obtain  this  transformer? 
At  any  electrical  shop  or  store  where  Radio 
supplies  are  sold,  if  your  nearest  dealer 
does  not  carry  it,  write  to  the  Rasla  Sales 
Corporation,  national  distributors,  10  E. 
43rd  St.,  New  York  City,  giving  us  the 
dealer's  name  and  we  will  see  that  you  are 
promptly  supplied. 
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Receive  Broadcasts 

on  a  Loop  with  this 

Super-Regenerative 
Receiver 


Three-tube  Super-Regeneratire  receirer  com- 
pletely assembled  and  ready  for  wiring— mounted 
in  an  attractive  mahogany  cabinet  

All  the  parts  for  this  super-regeneratire  including  drilled  and  finished 
bakelite  panel,  special  filter  unit  and  choke  coils 


Enormous  amplification  obtained  with  this  three-tube  set 
designed  and  recommended  by  Kenneth  Harkness. 

$95.00 

rilled  and  finished 

bakelite  panel,  special  filter  unit  and  choke  coils  rifc  WJ  f\C\ 
of  correct  values— especially  designed  and  man-  JK  I  *^  111  I 
ufactured  by  us,  complete   •  \J m\J \J 

See  Article  Full  directions,  descriptions  and  Harkness  booklet  free 

Page  27  with  each  set. 

The  New  ARMSTRONG 
Super-Regenerative  Receiver 

How  to  construct  and  operate.  By  Kenneth  Harkness 
The  only  authentic  booklet  with  12  diagrams  and  photos 
of  sets  actually  constructed  by  the  author. 

Literary  Digest  says:  "Mr.  Harkness*  circuit  using  three  tubes  re- 
latively easy  to  operate." 

Washington  Herald  says:  "Booklet  is  authoritative,  fully  illustrated 
and  well  arranged  and  is  easily  comprehensible  to  the  novice  as  well 
as  the  expert." 

10,000  sold  in  two  weeks  Price  50  cents 

Sty*  Sairto  <Smtf>,  3nr. 

256  West  34th  Street  New  York  City 

Specialists  in  radio  frequency  amplification — designers  and  producers  of 
"Vox  Humana"  the  receiver  with  the  living  voice. 
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N  EGTIGUT 

RADIO 


Ask  some  amateur  who  is  using  a 
CONNECTICUT  Variable  Condenser 

about  his  results-  You'll  find 
him  our  best  advertisement. 


When  one  has  used  multi-plate  condensers, 
then  found  the  CONNECTICUT  two-plate 
type  would  give  better  results,  sharper 
tuning,  clearer  signals,  he  naturally  feels, 
as  one  amateur  wrote  us,  that  CONNECTI- 
CUT is  "cheaper  in  the  long  run." 

If  you  measure  the  value  of  an  instrument 
by  what  it  does  rather  than  by  what  it  costs, 
you'll  use  the  CONNECTICUT  Variable 
Condenser.  We  hare  an  interesting  book- 
let describing  the  theory  and  performance 
of  the  instrument  in  full.  We'll  gladly 
send  it  on  request. 


The  new  panel  type,  requiring 
but  four  small  holes  for  mount- 
ing". Designed  for  panel  thick- 
ness from         to  *4". 


CONNECTICUT 


MerldM 


TELEPHONE 
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m6ol  of Superior  Performance 


The  Amrad  Catalog  gives 
you  the  latest  information 
about  the  newest,  TEST- 
ED developments  in  Radio 

Its  loose-leaf  make-up 
sures  up  -  to  -  the  -  minute 
facts    while    they  ARE 
facts. 

It  will  be  sent  FREE  to 
QST  readers  until  October 
15th. 

We  want  this  Catalog  in  the  hands  of% every  reader  of 
QST  because  we  believe  it  contains  vital  information 
useful  to  the  more  advanced  radio  man.  Besides  con- 
taining descriptions  of  the  entire  Amrad  line,  there  are 
Bulletins  on  Radio  Frequency  including  the  new  Amrad 
Radiformers  (R.  F.  Amplifying  Transformers) ;  the 
S-Tube  Rectifier — the  tube  without  a  filament ;  Mer- 
shon  Electrolytic  Condensers;  Amrad  Basketball  Vario- 
meters and  Couplers;  and  important  receiving  special- 
for  the  man  who  builds  his 

The  Amrad  Catalog  is  regularly  dis- 
tributed upon  receipt  of  ten  cents  to 
defray  partially  its  cost.    Write  for 

your   FREE    COpy   NOW  H/fHie  yuu 

have  it  in  mind. 


^MERfCdN  RdPIOdND  RESEARCH  (0RP0R4T10N 

205  College  Ave.,  Med  ford  Hillside,  Mass. 
New  York  District  Office        (4  Miles  North  of  Boston)       Chicago  District  Office 
13  Park  Row  218  State  St 


Digitized  by 


Google 


Which  Will  You 
Judge  By- 
Results  or 
Unproved  Claims? 
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Type  R-A-10  Receiver 


Licensed  Under  Armstrong  Patents 


I>-A  -2  Detector-Amplifier 


Also  Manufacturers 
of 

PARAGON 
Radio  Telephone 

Transmitters 
V.  T.  Control  Units 
Rheostats 
Potentiometers 
V.  T.  Sockets 
Amplifier 

Transformers 
Detectors 
Control  Dials 
Amplifiers 
Receivers 
Switches 
Variometers 


Paragon  Stands  on  its  Record 

In  1915  the  first  regenerative  receiver,  Paragon, 
was  manufactured. 

In  1916  Paragon  effected  the  first  transcontinental  re- 
ception (not  prearranged)  from  New  York  to  California. 

In  1917-18  Paragon  receivers,  due  to  greater  sensitivity 
and  selectivity,  proved  superior  to  all  others  in  intercep- 
tion of  enemy  signals  by  the  U.  S.  Army  and  Navy. 

In  1921  Paragon  effected  the  first  transatlantic  amateur 
reception,  registering  signals  from  27  American  amateur 
stations  at  Ardrossan,  Scotland,  a  distance  of  3500  miles. 

In  1922  Paragon  Products  are  a  safe  investment  in  a 
market  in  which  it  is  difficult  to  judge  values. 

Paragon  needs  no  extravagant  claims;  but  we  guarantee 
our  customers  this: — that  Paragon  Products  are  reason- 
able in  price,  sound  in  design  and  thorough  in  workmanship. 

If  your  dealer  does  not  sell  Paragon  Products,  send  for 
catalogue  (free)  and  we  will  supply  you  promptly. 

ADAMS-MORGAN  COM  4  Alvin  Ave.,  Upper  Montclair,  N.  J. 


PARAGON 


Reg.  U.  S.  Pat.  Off. 
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com£inationfor 
V\ control  wit/h 
out  t/ie  use  of 
jac£s  or  pizzas. 

We  are  the  inventors  and  sole  manu- 
facturers of  the  famous  Klosner  Ver- 
nier Rheostat  Model  100  still  being 
sold  for  $1.50. 

Write  for  interesting  literature  on 
the  "Amplitrol"  and  the  Klosner 
Rheostats.    Ask  for  Booklet  OE. 


\Kiosner  Vernier J?/ieosta t 
*Mode?200 

—  p*7-  PWQ,  


THE  long  looked  for  has  at  last  arrived.  The 
new  Klosner  "AmplitroP'  fills  that  long  felt 
radio  want — that  of  controlling  the  vacuum 
tube  circuit  without  the  use  of  jacks,  plugs  or 
any  additional  switches.  A  real  radio  neces- 
sity. Each  of  your  amplifier  tubes  deserves  one.. 
No  more  plugging  in  from  one  stage  to  the  next. 
Simply  attach  your  phones  or  loud  speaker  to 
binding  posts  and  turn  on  any   stage  at  will. 

The  "Amplitrol"  not  only  adjusts  the  filament 
to  Hs  maximum  efficiency,  but  it  automatically 
controls  the  plate  circuit  at  the  same  time, 
thus  eliminating  an  extra  operation.  Unlike 
an  automatic  filament  control,  the  "Amplitrol" 
does  not  put  a  sudden  strain  on  your  filament. 
It  provides  a  gradual  current  increase  for  the 
filament,   thus  prolonging   its  life. 

Made  of  moulded  condensite.  Contacts  of 
phosphor  bronze.  Exposed  metal  parts  highly 
nickel  plated.  New  Btyle  tapered  knob,  and  dial 
correctly  numbered  in  white  lettering.  Price 
$4.00. 


What  the  "Amplitrol"  is  to  the  amplifying 
tube,  so  the  Klosner  Rheostat  is  to  the  de- 
tector tube.  The  new  improved  Rheostat  Model 
200,  embodies  some  vast  changes  and  improve- 
ments. These  are  too  numerous  to  list,  but 
your  inspection  will  immediately  win  your  ap- 
proval. The  *' Amplitrol"  and  the  new  improved 
Klosner  Rheostat  are  the  ideal  combination  for 
your  vacuum  tubes.  Klosner  Rheostat  Model 
200,  Price  $1.80. 


The  ''Amplitrol"  and  the  Rheostat  do  not 
employ  the  graphite  disc  principle,  but  that  of 
wire  wound.  This  feature  insures  perfect  con- 
tact at  all  times,  making  tuning  quicker  and 
louder  and  giving  greater  range.  See  them  at 
your  dealers   or  write  for  literature. 


Klosner  Improved  Apparatus  Co 

2.024  Boston  Road  New  York  Cii^J^ 
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T/AE  FADA  ttANDBA^K 
of 

FA  da  -  Facts 


The  new  Fada  handbook  will  be 
Bent  to  you  upon  receipt  of  5c  to 
cover  postage.  It 'a  a  How-To-Do- 
It  book  and  you  thou  Id  have  it 


An  Ideal  Home  Entertainer 


The  Fada  receiver,  a  result  of  the  same  per- 
fection in  design  and  construction  that  dis- 
tinguishes all  Fada  products,  is  gaining  popu- 
larity as  an  ideal  home  entertainer. 

When  it's  radio  time  in  your  home,  you  can  sit 
back  in  your  favorite  chair,  among  the  family 
circle,  and  command  at  your  fingers'  touch  the 
talent  of  such  noted  artists  as  May  Peterson, 
Percy  Grainger,  or  Mme.  Margaret  Namara. 

You  marvel  that  their  voices  can  come  into 
your  home  with  such  depth  of  emotion  and 
true  personality.  Music  is  an  inspiration  to 
everyone,  it  brings  joy  and  happiness  to  all. 

With  a  Fada  radio  receiver,  music  can  be  made 
part  of  your  daily  recreation.  And  after  the 
musical  program  there  is  broadcasted  a  digest 
of  important  world  events.  A  Fada  receiver 
keeps  you  a  jump  ahead  of  tomorrow's  news- 
papers. 

Frank  A.  D.  Andrea 
1581-E  Jerome  Ave.     New  York  City 
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Electric  Wave-Filters 


Electric  wave-filters  are  one  of  the  means  which  have  made  possible 


of  the  recent  advances  in 


communication  engineering.    They  were  invented  by  Dr.  G.  A.  Campbell  of  the  American  Telephone 

communication  systems  developed  by  the  re- 


and  Telegraph  Company  and  have  been  widely  used  in  the  < 

search  engineers  and  scientists  of  this  company  and  the  Western  Electric  Company. 


A  demonstration 


of  their  use  was  recently  given  by  Dr.  Frank  B.  Jewett,  Vice  President  of  the  Western  Electric  Com- 
pany, before  the  New  York  Telephone  Society.  In  response  to  our  request.  Dr.  Jewett  has  supplied 
our  readers  with  the  followiiur  discussion  of  filters.— -Editor. 


THE  electric  wave-filter  is  to-day  a 
very  important  part  of  our  com- 
munications systems.  We  use  it  in 
ordinary  wire  telephony,  in  carrier- 
current  systems,  in  multiplex  tele- 
graphy or  telephony,  and  in  radio  telephone 
and  telegraph  systems. 

A  filter  is  an  electric  circuit,  or  artificial 
transmission  line,  built  up  of  coils  and 
condensers  and  so  designed 
as  to  transmit  all  the  fre- 
quencies (wave  lengths) 
within  a  certain  range,  but  to 
fail  completely  to  transmit 
those  without  this  range.  By 
its  use,  therefore,  we  may 
select  signals  of  any  desired 
wave  length  from  other  sig- 
nals which  are  very  close  in 
wave  length.  It  offers,  there- 
fore, a  more  refined  method 
of  selecting  than  the  ordin- 
ary tuned  circuit  with  which 
the  radio  amateur  is  familiar. 

The  principles  which  underlie  the  opera- 
tion of  filters  are  simple  and  easily  under- 
stood.   The  actual  design,  however,  of  a 


The  simplest  form  of  filter  is  shown  in 
Fig.  1.  It  is  essentially  an  artificial  trans- 
mission line  and  contains  resistance  and  in- 
ductance in  series  and  capacity  in  shunt. 
It  may  be  constructed  of  inductance  coils 
and  condensers,  the  resistance  being  an  in- 
evitable part  of  the  inductance  coils.  The 
resistance  is  not  desirable  for  it  weakens 
the  currents  which  we  wish  to  transmit. 


FIG  2 


FIG.2> 
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filter  to  transmit  a  specified  range  of  fre- 
quencies (i.e.  all  wave  lengths  within  a 
certain  range)  can  only  be  accomplished  by 
one  who  is  willing  and  able  to  attack  the 
subject  with  highly  mathematical  tools. 


The  currents  which  we  do  not  wish  to  trans- 
mit are  eliminated  or  suppressed  by  the 
action  of  the  inductances  and  capacities, 
which  is  to  be  described. 

This  particular  type  of  filter  is  a  "low- 
pass  filter"  because  it  will  transmit  only 
frequencies  below  a  certain  definite  limit 
which  depends  upon  the  values  of  induct- 
ance coils  and  condensers.  That  such  a 
combination  of  inductances  and  capacities 
will  not  transmit  high  frequencies  efficient- 
ly is  immediately  obvious.  An  inductance 
coil  offers  greater  impedance  the  higher 
the  frequency  of  the  voltage  which  is  im- 
pressed upon  it.  It  would  appear  then  that 
high  frequencies  would  be  choked  by  the 
action  of  the  series  inductances.  On  the 
other  hand,  a  condenser  offers  smaller  im- 
pedance the  higher  the  frequency  of  tfie 
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wftage  impressed  upon  it.  The  higher  the 
frequency  of  the  current  which  is  flowing 
in  the  filter,  the  smaller  becomes  the  im- 
pedance of  the  shunt  condensers,  and  hence 
the  more  effectively  do  these  condensers  act 
as  by-passes  for  the  current.  Inductances 
and  condensers  therefore  work  together 
to  prevent  high-frequency  currents  from 
reaching  the  distant  end  of  the  oscillator. 

L  L 


FK5.-4- 

This  much  is  obvious  as  to  the  action  of 
filters.  It  is  not  obvious,  however,  that 
such  a  combination  of  inductances  and 
capacities  will  operate  to  transmit  with 
practically  equal  efficiency  all  currents  of 
frequency  below  a  certain  definite  limit, 
and  then  fail  completely  to  transmit  fre- 
quencies higher  than  this  limit.  This  con- 
clusion can  be  reached  by  mathematical 
study,  which  is  beyond  the  scope  of  this 
discussion,  or  may  be  tested  by  experiment. 
If  one  performs  the  experiment  of  deter- 
mining the  transmission  efficiency  of  the 
filter  with  reference  to  the  frequency  of 
the  current  which  is  to  be  transmitted,  re- 
sults may  be  plotted  as  shown  in  Fig.  2. 


FIG  & 

As  one  increases  the  frequency  of  the  cur- 
rent supplied  to  one  end  of  the  filter,  there 
is  no  change  in  transmission  efficiency  until 
some  frequency  /t  is  reached.  At  that  fre- 
quency there  is  an  abrupt  decrease  in  effici- 
ency. The  more  nearly  the  coils  are  pure 
inductances,  i.e.,  free  from  resistance,  the 
more  nearly  will  this  graph  of  transmission 
efficiency  become  a  rectangular  figure  like 
that  of  Fig.  3. 

Although  the  mathematical  analysis  of 
the  circuit  is  beyond  the  scope  of  our 
present  discussion,  a  simple  rule  may  be 
given  for  determining  the  value  of  fu  the 
"cut-off  frequency"  of  the  filter.  Let  us 
sketch  the  filter  as  in  Fig.  4  as  if  it  were 
made  up  of  a  number  of  consecutive  sec- 
tions, each  formed  by  inductance  and  two 
condensers,  connected  as  shown  by  the 
dotted  lines.  Each  of  the  sections  consists 
of  an  inductance  and  a  capacity  in  series. 


Such  a  circuit  is  resonant,  i.e.,  tuned  to  a 
certain  frequency,  and  this  frequency, 
which  is  the  resonant  frequency  of  the 
section,  is  the  "cut-off  frequency"  of  the 
filter.  |  Its  value  may  be  readily  determined 
by  the  following  formula: 
1 

A= 


2* 


the  capa- 
shown 


where  L  is  the  inductance  and  C 
city  of  the  coils  and  condensers 
Fig.  1.    In  the  tuned  circuit  of  Fig.  4  the 
capacity  is  C/4  because  there  are  two  con- 
densers in  series,  each  of  value  C/2. 

Another  equally  simple  type  of  filter  is 
the  "high-pass  filter"  which  is  shown  in  Fig 
5.  Here  the  elements  of  the  filter  which 
were  discussed  earlier  are  interchanged  so 
that  currents  which  are  being  transmitted 
through  the  filter  meet  the  series  impedance 
of  the  condensers,  while  the  inductance  coils 
offer  shunts  or  by-passes  for  these  currents. 


FIG  G 

Obviously  enough,  such  a  filter  will  not 
transmit  a  direct  current,  that  is,  a  current 
of  zero  frequency.  As  the  frequency  is  in- 
creased, however,  the  impedance  which  the 
capacity  elements  offer  becomes  less.  On 
the  other  hand  the  impedance  of  the  in- 
ductance coil  increases  as  the  frequency 
rises,  with  the  result  that  these  coils  be- 
come less  effective  as  by-passes  and  so 
divert  less  of  the  current  if  the  frequency 
is  high  than  if  it  is  low. 

For  such  a  filter  there  is  the  same  sort 
of  abrupt  change  in  transmission  efficiency 


FIG.7 

as  the  frequency  is  increased.  The  char- 
acteristic relation  is  shown  in  Fig.  6, 
where  /„  represents  the  cut-off  frequency. 
This  cut-off  frequency  may  be  determined 
in  a  manner  analogous  to  that  pursued  in 
the  former  case.  We  first  redraw  the  filter 
circuit  as  a  series  of  consecutive  sections, 
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each  formed  by  a  condenser  and  two  in- 
ductances. If  connections  between  these 
sections  are  made  as  indicated  by  the  dotted 
line,  the  circuit  of  Fig.  7  is  identical  with 
that  of  Fig.  5.  The  cut-off  frequency  /,  is 
the  resonance  or  frequency  to  which  each 
section  tunes  and  this  is  given  by  the 
formula 

1 

/.=  z=r- 

2jiV4LC 

If  the  inductance,  L  of  Fig.  5  is  replaced 
by  two  parallel  inductances  as  in  Fig.  7, 
then  each  inductance  must  be  twice  as 
large.  The  series  circuit  formed  by  a  sec- 
tion of  the  filter  of  Fig.  7  then  consists  of 
two  inductances  in  series  with  a  condenser, 
the  total  inductance  being  4L. 

§ 

\~ 


/.  / 

FIG.  £> 

If  it  is  desired  to  transmit  only  currents 
whose  frequencies  lie  within  a  narrow  band, 
this  may  be  accomplished  by  using  a  low- 
pass  and  a  high-pass  filter  m  series.  The 
resultant  characteristic  would  then  Le  that 
of  Fig.  8  and  only  those  currents  lying 
between  frequency  /,  and  ft  would  be  trans- 
mitted. Instead,  however,  of  arranging  a 
high-pass  and  a  low-pass  filter  in  series, 
it  is  possible  to  arrange  a  filter  which  has 
in  series  the  series  elements  of  both  types 
of  filters  and  has  in  shunt  the  shunt  ele- 
ments of  both  types.  V  c  then  obtain  the 
"band  pass  filter"  of  Fig.  9. 

This  filter  is  the  general  case  from  which 
the  ether  filters  may  be  derived.  Dr.  Gamp- 
bell  invented  the  general  type  of  filter. 
From  this  invention  he  derived  some  10 
or  12  other  types,  of  which  the  filters  pre- 
viously described  are  two.  In  this  general 
type  of  filter  there  are  involved  four  ele- 
ments for  which  values  are  to  be  assigned; 
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FIG.  9 

namely,  the  series  inductance  and  series 
capacity,  and  the  shunt  inductance  and 
shunt  capacity.  There  are  then  four  vari- 
ables in  the  circuit  which  must  be  con- 
sidered when  it  comes  to  the  design  of  a 
filter  to  accomplish  a  desired  end.   The  de- 


signer must  determine  the  proper  values 
for  these  four  variables  by  equations  which 
involve  the  conditions  which  he  desires  to 
meet.  Suppose,  for  example,  that  he  wishes 
to  design  a  filter  which  will  transmit  be- 
tween two  frequencies  and  have  the  trans- 
mission characteristics  Shown  in  Fig.  9. 
He  then  has  two  conditions  to  meet,  and 
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four  things  to  vary.  He  has  more  variables 
than  he  needs.  In  general  he  also  has  to 
meet  in  his  design  a  requirement  as  to  the 
impedance  which  the  filter  offers  to  fre- 
quencies within  the  transmission  range. 
This  is  necessary  because  the  filter  is  re- 
quired to  work  between  two  parts  of  a 
transmission  circuit  and  should  have  a 
proper  value  of  impedance.  This  makes  a 
total  of  three  conditions  to  be  met  and  four 
variables,  i.e.,  one  more  variable  than  is 
needed. 

It  is  therefore  possible  to  design  a  filter  of 
a  desired  impedance  to  transmit  a  desired 
band  of  frequencies  with  only  three  of 
the  circuit  elements  which  are  shown  in 
the  general  type  of  filter  of  Fig.  9.  It 
makes  no  difference,  so  far  as  concerns  the 
calculation,  which  element  is  omitted.  We 
may  make  a  band  pass  filter  by  omitting 
the  series  condenser  as  in  Fig.  10,  or  by 
omitting  the  shunt  capacity  as  in  Fig.  11, 
or  by  omitting  the  series  inductance  as  in 


FIG.  II 

Fig.  12,  or  the  shunt  inductance  as  in  Fig. 
13,  and  have  all  four  filters  equivalent  so 
far  as  impedance  is  concerned  and  so  far 
as  the  range  of  frequencies  which  they  will 
transmit.  A  choice  is  then  made  between 
the  four  possible  designs  of  Figs.  10,  11,  12, 
and  13  on  the  basis  of  convenience  and  cost. 
For  example,  one  of  these  four  designs 
might  require  a  very  large  inductance  or 
a  very  large  capacity  which  would  be  diffi- 
cult and  costly  to  construct,  and  would 
occupy  too  much  space  for  convenience. 
By  studying  the  possible  designs  and  the 
conditions  for  use,  the  designer  makes  his 
selection  from  the  different  types  of  filters 
which  will  transmit  the  same  hand  of  fre- 
quencies. 

At  present  it  is  interesting  to  know  what 
really  happens  when  the  designer  omits 
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one  of  the  circuit  elements  of  the  general 
type  of  filter  shown  in  Fig.  9.  There  are 
four  variables  in  this  filter  and  in  general 
it  will  transmit  two  bands  of  frequencies 
and  have  a  transmission  characteristic  like 
that  of  Fig.  14.  By  the  proper  choice  of 
the  four  elements  these  two  bands  may  be 
made  to  overlie  one  another  or  become 
"confluent"  as  Dr.  Campbell  originally 
called  them.  The  four  element  filter  then 
has  the  characteristic  shown  in  Fig.  8  and 
is  really  equivalent  to  a  low-pass  filter  and 
a  high-pass  filter  in  series.  On  the  other 
hand,  if  one  of  the  elements  is  omitted,  one 
of  the  transmission  bands  is  displaced  or 
"relegated  to  infinity." 


FIG.  12 

By  means  of  band  filters,  it  becomes 
possible  to  separate  in  accordance  with  fre- 
quency. We  are  thus  enabled  to  transmit 
a  number  of  messages  simultaneously  over 
the  same  telephone  circuit,  or  through  the 
ether,  and  to  separate  these  messages  at 
the  receiving  station;  for  example,  in  the 
multiplex  telegraph  system,  known  as  the 
carrier  current  system,  there  are  trans- 
mitted over  the  same  pair  of  wires  simul- 
taneously, 10  telegraph  messages  which  are 
carried  by  currents  of  ten  different  fre- 
quencies, all  somewhat  above  those  of  the 
voice  range;  two  ordinary  telegraph  mes- 
sages, carried  by  direct  currents,  i.e.,  zero 
frequency  currents;  and  an  ordinary  tele- 
phone conversation.  This  multiplex  tele- 
graph system  is  in  operation  between  many 
of  the  important  cities  of  the  country.  In 
every  case  the  separation  of  the  different 
messages  is  accomplished  by  means  of  wave 
filters  which  select  a  single  band  of  fre- 
quencies for  transmission  to  the  apparatus 
to  which  they  are  connected  and  fail  com- 
pletely to  transmit  all  the  other  messages 
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which  may  be  simultaneously  received. 

Filters  are  also  used  for  similar  pur- 
poses in  the  multiplex  carrier  current  sys- 
tem of  telephony.  In  this  system  the  same 
pair  of  wires  serves  to  transmit  simul- 
taneously five  distinct  telephone  conversa- 
tions, each  carried  by  a  different  high  fre- 


quency current,  the  ordinary  telephone  con- 
versation, and  two  telegraph  messages. 

Filters  also  permit  the  operation  of  a 
radio  telephone  station  as  part  of  a  com- 
bined telephone  and  telegraph  system.  In 
this  multiplex  system  of  telegraphy  and 
telephony,  the  telegraph  signal  is  supplied 
by  using  an  alternating  current  of  6,000 
cycles  and  arranging  to  interrupt  this  cur- 
rent with  a  key,  in  the  same  manner  as  in 
ordinary  telegraphy  a  steady  current  from 
a  battery  is  interrupted  and  controlled  by 
a  key.  As  often,  then,  as  a  telegraphic 
dot  or  dash  is  to  be  transmitted,  there  is 
sent  out  from  the  key  a  current  of  6,000 
cycles.  This  current  is  added  to  the  com- 
plex current  from  a  telephone  transmitter 
which  is  converting  sound  waves  into 
electric  waves.  These  two  currents  to- 
gether modulate  the  high  frequency  radio 
current. 

At  the  distant  receiving  station  the  radio 
signal  is  detected,  i.e.,  the  modulated  radio 
wave  which  is  received  is  demodulated.  The 
result  is  the  same  mixture  of  telephone 
speech  and  telegraphic  signals  as  is  used 
at  the  sending  station  to  modulate  the 
radio-frequency,  or  carrier  wave.  It  is 
a  mixture,  however,  which  is  readily  separ- 
ated by  the  use  of  filters  of  the  type  which 
has  just  been  described.  The  detected  cur- 
rent at  the  receiving  station  is  passed  into 


s 

ft 


rv/A  a 


/      /,     A  /♦ 
Fie.  1-4. 

two  filters,  one  designed  to  transmit  alter- 
nating telegraphic  currents,  and  the  other 
only  telephonic  currents.  The  filter  for 
transmitting  the  telephonic  currents  and 
discriminating  against  the  telegraphic  sig- 
nals, is  designed  to  allow  to  pass  through 
itself  all  alternating  currents  of  which  the 
frequencies  are  not  greater  than  about 
3,000  cycles;  i.e.,  all  the  frequencies  essen- 
tial to  intelligible  and  natural  human 
speech.  This  filter,  of  course,  excludes  the 
telegraphic  current  which  is  of  6,000  cycles 
frequency.  The  other  filter  transmits  only 
currents  of  6,000  cycles  or  frequencies  very 
close  to  6,000. 

In  the  demonstration  of  this  system  of 
combined  radio  telephony  and  telegraphy,  a 
radio  transmitting  set  was  installed  at  one 
side  of  the  auditorium  and  a  receiving  set 
at  the  other.  Transmission  took  place  be- 
tween two  small  loop  antennae.  The  cir- 
cuit at  each  end  was  arranged  with  jacks 
so  that  a  telephone  receiver  could  be 
plugged  in  and  an  observer  could  listen  to 
whatever  was  passing  through  the  circuit 
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at  that  particular  point.  The  receiver 
which  was  used  was  not  the  ordinary  head 
receiver,  but  instead  was  a  complete  equip- 
ment of  loud  speaking  telephone  receivers 
such  as  was  used  in  the  Armistice  Day  Ex- 
ercises at  Arlington,  New  York  and  San 
Francisco.  The  whole  audience  was,  there- 
fore, able  to  hear  whatever  was  passing 
through  each  part  of  the  circuit.  They  could 


hear  the  speech  wave  from  the  transmitter, 
or  the  6,000  cycle  telegraph  signal,  or  tlie 
combination  of  the  two;  then  at  the  receiv- 
ing set  they  could  hear  the  combinations  of 
telegraphy  and  speech  which  resulted  from 
the  detection  of  the  radio  wave;  then  at  the 
other  side  of  the  niters  they  could  hear  the 
speech  or  telegraph  signal  depending  upon 
the  filter  whose  output  they  were  observing. 


The  A.R.R.L.  Transatlantics,  1922 

By  F.  H.  Schnell,  Traffic  Manager 


FELLOWS,  we're  going  to  have  some 
more  trans-ocean  tests.  Our  A.R.R.L. 
Operating  Department  will  conduct 
the  third  series  of  Trans-Atlantic 
Tests  with  the  co-operation  of  the 
English,  French,  and  Dutch  amateurs,  in 
December  of  this  year.  While  no  definite 
dates  for  the  final  tests  have  been  decided 
upon,  pending  suggestions  from  England, 
France  and  Holland,  the  probable  dates  are 
December  12th  to  December  31st,  inclusive. 

During  the  first  ten  days  of  the  tests 
American  and  Canadian  Amateurs  will 
transmit  signals  for  reception  in  England, 
France  and  Holland.  The  best  American 
transmitters,  as  determined  by  reception  re- 
ports from  the  European  amateurs,  will  be 
selected  to  broadcast  the  result  of  the  re- 


transmitting periods,  preliminary  tests  will 
be  held  from  October  25th  to  November 
3rd,  inclusive. 

Instead  of  requiring  each  transmitter  de- 
siring to  participate  in  the  finals  to  file  an 
entry  blank  for  preliminary  tests  as  was 
done  last  year,  we  have  adopted  a  scheme 
.that  will  give  every  transmitter  a  chance 
to  participate  in  the  preliminary  tests — by 
dividing  two  and  one-half  hours  (9:30  p.m. 
to  12:00  midnight)  into  ten  periods  of  15 
minutes  each,  during  each  of  which  15-min- 
ute  periods  every  test  night  every  transmit- 
ter in  each  inspection  district  is  entitled  to 
transmit.  All  other  districts  are  to  copy 
signals  from  stations  transmitting. 

To  qualify  for  an  individual  schedule  and 
code  letters  during  the  final  tests,  a  trans- 


Trans-Atlantic  Preliminary  Test  Schedule  by  Inspection  Districts 
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Represents  Canadian  Amateurs.   Time  given  is  Central  Standard. 


ception  of  signals  transmitted  by  English 
and  French  amateurs  during  the  last  ten 
days  of  the  tests,  the  same  as  MUU  and 
WII  did  for  us  last  year. 

We  will  transmit  from  7:00  P.M.  of  one 
day-  to  1:00  a.m.  the  following  morning, 
during  the  first  ten  days,  and  we  will  listen 
from  8:00  p.m.  of  one  day  until  2:00  a.m. 
the  following  morning  in  the  second  ten-day 
period. 

That  is  the  tentative  plan  for  the  final 
tests. 

Preliminary  Tests 

For  the  purpose  of  determining  the  trans- 
mitters that  are  to  be  allotted  individual 


mitter  must  show  documentary  evidence 
that  its  signals  have  been  copied  at  a  dis- 
tance of  at  least  1200  air-line  miles  during 
the  preliminary  tests.  This  evidence  may 
be  in  the  form  of  a  post  card  received  from 
a  receiving  station  located  at  least  1200  air- 
line miles  from  the  transmitter. 

It  may  happen  that  one  of  our  best  trans- 
mitters is  out  of  commission  during  the  pre- 
liminary tests  so  that  it  would  be  quite  im- 
possible to  produc  e  a  record  card.  In  this 
event,  an  operator  may  file  application  for 
entry  in  the  final  tests  by  sending  in  at 
least  two  records  showing  that  signals  from 
his  transmitter  have  been  copied  at  a  dis- 
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tance  of  at  least  1200  air-line  miles  during 
the  months  of  September  or  October. 

The  schedule  for  the  preliminary  tests  is 
given  in  Central  Standard  Time,  which  is 
one  hour  behind  eastern  time,  one  hour 
ahead  of  mountain  time,  and  two  hours 
ahead  of  Pacific  time. 

Here's  what  to  do  during  the  preliminary 
tests: 

Transmit  your  own  call  letters  according 
to  the  preliminary  test  schedule  for  exactly 
15  minutes.  Start  promptly  and  do  not 
overlap.  If  you  are  located  in  the  5th  Dis- 
trict you  will  transmit  from  10:46  p.m.  to 
11:00  p.m.  on  October  25th;  from  10:30 
p.m.  to  10:45  p.m.  on  October  26th,  and 
so  on  through  the  ten  nights.  Carry  on 
your  regular  League  traffic  until  9:30  p.m., 
then  QRX  for  the  tests.  Do  not  transmit 
tests  at  any  other  time  than  that  shown  on 
the  schedule. 

While  one  entire  district  is  transmitting 
all  stations  in  the  other  districts  are  to  copy 
as  many  stations  as  possible.  After  the  tests 


each  night,  each  receiving  station  should 
send  a  confirming  record  to  every  station 
that  was  heard  at  a  distance  of  1200  air- 
line miles  or  over.  We  will  need  all  the  re- 
ceiving practice  we  can  get  before  the  final 
tests,  as  we  hope  to  copy  signals  from  Eng- 
lish and  French  amateur  transmitters. 

Any  station  which  can  show  at  least  one 
record  of  1200  air-line  miles  or  better  dur- 
ing the  preliminary  tests  or  as  mentioned 
previously,  and  desires  to  enter  in  the  final 
tests,  shall  furnish  the  following  informa- 
tion when  making  application  for  entry : 

Complete  name  and  address  of  owner  and 
station;  call  letters;  type  of  transmitter 
(spark,  C.W.,  I.C.W.,  A.C.C.W.,) ;  wave- 
length; complete  description  of  antenna 
with  ground  or  counterpoise;  power  input; 
and  antenna  current. 

Entries  will  be  received  up  to  noon  of 
November  15th,  1922,  but  not  later.  Send 
your  entry  to  F.  H.  Schnell,  A.R.R.L.,  Traf- 
fic Manager,  1045  Main  Street,  Hartford, 
Conn. 


Some  Further  Improvements  in  My  Tuner 


By  John  L.  Reinartz,  1QP 


TO  make  a  thing  better  and  more 
efficient  from  the  amateur's  view- 
point is  always  in  order.  With  the 
gradual  passing  of  the  spark  trans- 
mitter passes  the  broad  wave,  and 
this  has  made  it  possible  for  me  to  follow 
up  some  early  experiments  which  had  indi- 
cated that  the  very  good  points  of  the  tu- 
ning circuit  I  evolved  could  be  made  even 
better  if  spark  transmission  ceased  to  be. 

Our  detector  tubes  are  potential- 
operated  and  perform  best  when 
they  have  the  greatest  voltage  va- 
riation delivered  to  the  grid.  This 
can  be  accomplished  only  by  the 
elimination  of  shunting  capacity 
across  the  grid  circuit  inductance. 
For  best  results  the  tuning  should 
not  be  by  means  of  a  variable  con-j , 
denser  across  the  secondary  but-' 
rather  by  means  of  a  large  vari- 
able inductance.  Therefore  I  ad-x 
vise  those  who  have  made  a  tuner 
following  the  design  in  March 
1922  QST  to  remove  the  induc- 
tance in  the  set  and  make  up  and 
connect  in  its  place  a  coil  made 
as  follows: 

On  a  3-inch-diameter  tube  wind  30  turns 
of  No.  18  magnet  wire,  and  insert  at  one 
end  a  revolving  portion  of  20  turns  of  No. 
13  magnet  wire  wound  on  a  standard  tick- 
ler or  vario-coupler  rotor  form,  with  the 
two  windings  connected  in  series  so  that 
tuning  may  be  done  by  the  variometer  thus 


formed.  The  antenna  is  connected  to  the 
bottom  or  starting  point  of  the  stator,  and 
taps  brought  out  every  turn  for  ten  turns 
and  connected  to  ground  as  shown  in  the 
diagram,  thereby  providing  the  untuned  an- 
tenna circuit  as  described  in  my  previous 
tuners. 

It  will  be  noted  that  the  plate  inductance 
has  been  eliminated — it  is  not  necessary 
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when  the  circuit  is  used  as  shown.  In  fact, 
even  in  the  condenser-tuned  circuit  shown 
in  QST  for  last  March  the  plate  inductance 
may  be  done  away  with  if  the  spider-web 
coil  is  rewound  with  No.  18  wire  so  as  to 
lower  the  resistance. 

The  above  paragraph  contemplates  an 
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average  amateur  aerial.  If  a  big  aerial  is 
used  it  will  be  desirable  to  wind  a  separate 
coil  of  10  turns  and  place  it  at  the  bottom 
of  the  vario-coupler  and  connect  into  the 
plate  circuit  as  was  done  in  the  March  dia- 
gram. 

The  wave-length  range  of  the  set  de- 
scribed is  approximately  150  to  350  meters. 
If  it  is  desirable  to  embrace  the  broadcast 
wave  of  360  meters,  a  few  more  turns 
should  be  wound  on  the  rotor.  The  grid 
condenser  is  a  fixed  mica  of  .0025  or  .003 
mfd.  R  is  the  regeneration-control  conden- 
ser, a  43-plate  variable. 

Users  will  find  this  new  circuit  even  bet- 
ter than  my  other  two  and  I  recommend  it 
for  use  on  200  meters,  at  which  it  will 
function  equal  in  audibility  to  any  tuner 
made  yet  retaining  the  same  ease  of  adjust- 
ment embodied  in  the  other  types.  It 
seems  to  be  so  extremely  conserving  of 
voltages,  however,  that  the  detector  grid  is 
often  paralyzed  by  spark  stations  within 
twenty  miles,  and  if  the  builder  is  likely  to 
have  much  nearby  spark  QRM  the  conden- 
ser-tuned model  is  preferable,  simply  be- 
cause it  delivers  less  voltage  to  the  grid. 
Where  spark  interference  is  not  bad,  how- 
ever, the  new  set  will  perform  several  times 
better. 

I  also  wish  to  present  an  idea  in  audio- 
frequency regeneration  shown  in  the  am- 
plifier circuit  in  this  diagram.  Audio-fre- 
quency energy  is  fed  back  capaci- 
tatively  to  the  antenna  circuit  Tby  a 
23-plate  variable  condenser,  A, 
from  the  anode  of  the  amplifier,  in 
much  the  same  manner  as  conden- 
ser R  controls  the  radio-frequency 
regeneration.  The  other  necessary 
changes  are  the  insertion  of  a  mica 
grid  condenser  of  .0025  or  .003  mfd. 
in  the  lead  to  the  amplifier  grid 
and  the  omission  of  any  connection 
from  the  low-potential  terminal  of 
the  secondary  winding  of  transfor- 
mer T. 

The  main  disadvantage  of  this 
circuit  is  that  it  is  awfully  rough 
on  a  pair  of  Baldies.    It  is  easily 
equal  to  a  two-stage  audio  ampli- 
fier at  adjustments  of  condenser 
A  which  preserve  the  natural  tone 
of  the  telegraph  signal  or  which 
reproduce  phone  signals  without  notice- 
able   distortion,    yet    by   increasing  the 
capacity  of  condenser  A  the  tube  will 
approach  audible  oscillation  and  an  in- 
coming telegraph   signal   may  be  made 
to  "trigger  it  off"  on  its  "howl-frequency" 
with  an  audibility  which  is  little  short  of 
terrific.    This  action  can  be  controlled  ex- 
actly as  desired  by  condenser  A;  if  ad- 
vanced too  far  the  set  will  howl  continu- 
ally; at  low  values  there  is  no  tendency  to 
howl  but  only  undistorted  audio-amplifica- 
tion; at  some  intermediate  value  the  trig- 


ger-effect is  easily  found.  This  feature  it 
particularly  helpful  in  C.W.  reception,  as 
the  beat  note  of  an  incoming  signal  can  be 
adjusted  to  equal  the  "howl-frequency" 
and  thus  disproportionately  amplified,  in- 
terfering signals  on  adjacent  frequencies 
being  pushed  down  into  relative  insignifi- 
cance. The  signals  produced  by  this  trig- 
ger-action are  sharp  and  clean  and  without 
"whiskers." 

I  use  an  ordinary  Acme  amplifying  trans- 
former, a  U.V.  200  detector  with  16  volts 
on  the  plate,  and  a  VT-1  amplifier  with  90 
volts, 

I  wish  to  take  this  opportunity  to  express 
my  thanks  to  the  hundreds  of  amateurs 
who  have  written  their  appreciation  of  the 
remarkable  results  obtained  with  the  older 
types  of  tuners  described  by  me,  and  I  hope 
they  will  find  their  reward  in  better  results 
from  this  newer  type. 


Editor's  Note:  It  is  impossible  for  us  to 
keep  up  with  this  man  Reinartz.  Since 
preparing  the  foregoing  for  publication  he 
has  dropped  around  with  another  "trigger 
circuit"  that  knocks  its  predecessors  cold. 

Fig.  2  shows  the  arrangement,  and  just 
for  old  time's  sake  we  have  shown  the 
March  Reinartz  .tuner  with  condenser  tun- 
ing, but  minus  the  plate  inductance  which 
may  be  omitted  if  the  other  coil  is  wound 
with  No.  18  wire  or  larger.    R  is  the  re- 
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generation  control.  Again  we  have  a  de- 
tector and  a  one-stage  amplifier  coupled  by 
the  audio  transformer  T.  The  secondary 
circuit  of  the  amplifier  contains  the  tricks, 
in  the  form  of  a  second  audio  transformer. 
J,  whose  primary  is  in  th.e  plate  circuit  of 
the  amplifier  in  series  with  the  amplifier 
"B"  battery  and  preferably  located  between 
the  detector  tap  and  the  negative  terminal 
of  the  additional  "B"  battery  for  the  ampli- 
fier, as  shown.  The  secondaries  of  the  two 
amplifying  transformers  are  in  series  with 
a  small  air  variable  condenser,  C,  say  7 
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plates,  and  with  the  completion  of  the  cir- 
cuit back  to  filament  we  have  coupled  the 
plate  and  grid  circuits  thru  the  transfor- 
mers so  that  the  tube  will  howl  at  an  audio 
frequency,  except  that  its  tendency  to  do 
so  may  be  controlled  nicely  by  the  throttle- 
condenser  C. 

This  circuit,  it  should  be  noted,  is  npt 
an  audio  regenerator.  It  is  entirely  value- 
less for  phone  reception.  It  is  a  sensitive 
audio  oscillator  which  is  "triggered  off"  by 
incoming  signals,  particularly  C.W.  signals. 
As  a  trigger  circuit  it  is  much  better  than 
Fig.  1  above,  and  the  note  or  tone  may  also 
be  controlled  by  the  condensers.  It  is  not 
critical  as  to  type  of  tube,  almost  any  kmd 
working  well  in  the  amplifier.  For  trans- 
former T  Mr.  Reinartz  uses  a  Coto-Coil  and 
for  J  a  Jeffries.  The  primary  impedance 
of  J  is  too  high,  apparently,  for  this  pur- 
pose, and  results  are  greatly  improved  by 
shunting  it  with  a  leak  of  2000  to  4000 
ohms. 

This  arrangement  gives  terrific  signals. 
Watch  out  for  your  ears  in  trying  it. 

We  might  as  well  convert  this  section  of 
the  magazine  into  a  Reinartz  Symposium. 
Several  more  interesting  items  respecting 
this  very  useful  little  tuner  have  come  to 
hand  and  are  presented  hereinafter. 

K.B.W. 

Radio  Amplification  with 
the  Reinartz  Tuner 

RECENTLY  we  mentioned  that  the 
Reinartz  tuner  had  hit  England  and 
that  its  construction  was  described  in 
detail  in  the  May  13th  issue  of  The  Wire- 
less  World  and  Review.  In  the  July  8th 
issue  of  the  same  magazine  Mr.  G.  G.  Blake 
gives  a  description  of  his  own  Reinartz  set 
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to  which  he  has  added  one  stage  of  radio 
frequency  amplification  with  great  benefits. 
Mr.  Blake  says: 

"It  is  one  of  the  most  selective  tuners 
with  which  I  have  experimented,  and  almost 
entirely  prevents  jamming.    I  have  listened 


in  amongst  the  shipping  on  an  openly  tuned 
set  and  heard  several  ships  jamming  one 
another,  and  have  then  changed  over  to 
the  Reinartz  Tuner  and  been  able  to  separ- 
ate them  quite  easily  and  hear  the  signals 
from  any  one  of  them  without  the  least 
interference. 

"Against  this  advantage  of  great  selec- 
tivity, and  the  fact  that  it  reduces  atmos- 
pheric interference  to  a  minimum,  this  set 
reduces  the  signal  strength  to  about  two- 
thirds  of  its  original  value,  so  that  al- 
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though  it  is  excellent  for  receiving  loud 
signals  or  telephony  from  a  powerful  broad- 
casting station,  it  is  of  little  use  in  picking 
up  the  weak  telephony  from  amateur  sta- 
tions. To  overcome  this  defect  I  have 
added  one  stage  of  H.P.  amplification  which 
has  very  greatly  increased  the  strength  of 
weak  signals  and  telephony. 

"Fig.  1  shows  the  ordinary  single  valve 
connections  for  a  Reinartz  Tuner.  As  this 
has  already  been  fully  described,  the  dia- 
gram needs  no  further  explanation.  It 
will  be  remembered  that  the  grid  induct- 
ance, aerial  inductance,  and  magnetic  re- 
actance R  are  all  wound  on  one  former 
(and  in  the  same  direction). 

"Fig.  2  shows  the  addition  of  one  stage 
of  H.  F.  amplification.  This  set  is  intended 
for  the  reception  of  telephony  from  the 
broadcasting  stations  and  amateur  short 
wave  transmissions;  its  range  is  therefore 
anything  from  just  below  180  meters  up  to 
650  meters,  and  the  number  of  tappings  on 
the  inductance  is  reduced  to  a  minimum. 
All  are  wound  with  No.  22  double-cotton- 
covered  wire  on  a  3  in.  former.  The  grid 
inductance  G  has  three  tappings,  one  20 
turns  from  the  point  where  the  earth  wire 
is  attached  to  the  inductance,  one  at  the 
35th  turn,  and  the  last  one  which  is  the 
end  of  the  inductance  is  50  turns  from  the 
earth. 

"The  portion  of  the  inductance  below  the 
earth  terminal  marked  A  on  the  diagram 
is  shown  with  an  adjustable  connection  to 
the  aerial.  I  find,  however,  in  practice  that 
a  fixed  10  turns  serves  every  purpose,  as 
the  aerial  circuit  functions  aperiodically. 
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"Now,  with  regard  to  the  magnetic  com- 
ponent of  the  reactance  circuit.  In  order 
to  conform  strictly  to  the  Reinartz  plan, 
R  should  be  wound  on  the  same  former  as 
G  and  A,  except  that  owing  to  the  addition 
of  the  second  valve,  the  direction  of  its 
winding  must  be  reversed.  I  have  tried  it 
wound  in  this  way  with  a  fixed  40  turns 
and  obtained  quite  good  results;  but  I  have 
found  it  decidedly  better  to  wind  it  on  a 
separate  former  a  little  smaller  in  diameter 
than  that  used  for  the  inductance,  and  fix 
it  permanently  just  inside  the  aerial  por- 
tion of  the  inductance.  The  best  position 
which  will  suit  all  wave  lengths  is  arrived 
at  after  the  set  has  been  assembled  by 
setting  the  variable  reactance  condenser  C, 
which  should  have  a  capacity  of  at  least 
0.001  mid.,  at  the  midway  point  of  its 
scale,  and  then  introducing  the  reactance 
coil  until  reaction  just  occurs.  After  this, 
reactance  is  regulated  entirely  by  altering 
the  capacity  of  C. 

"High  frequency  amplification  is  obtained 
by  means  of  auto-transformer  coupling.  It 
will  be  seen  that  the  plate  circuit  of  the 
first  valve  contains  an  inductance  H,  tuned 
by  the  variable  condenser  (capacity  0.001). 
The  inductance  H  is  wound  with  36  turns 
of  double-cotton-covered  copper  wire,  16 
gauge,  on  a  3  in.  former.  It  is  shown  ad- 
justable on  the  diagram,  but  in  practice  a 
fixed  coil  of  36  turns  will  cover  the  entire 
range  of  wave  lengths  for  which  this  tuner 
is  intended.  This  inductance  H  should  be 
arranged  at  right  angles  to  the  grid  induct- 
ance and  as  far  as  possible  from  it  to  avoid 
induction  effects. 

"Two  terminals  X  and  Y  are  shorted  by 
a  copper  connector,  and  when  it  is  desired 
to  use  the  set  in  conjunction  with  an  audio- 
frequency amplifier  the  connector  is  re- 
moved and  X  and  Y  are  connected  to  the 
terminals  of  the  amplifier's  input  trans- 
former. It  will  be  noted  that  the  high  re- 
sistance telephones  are  left  connected  in 
order  that  they  may  act  as  an  impedance. 

"The  simplest  method  of  tuning  in  a  sta- 
tion is  to  buzz  a  wavemeter  to  approximate- 
ly the  required  wave  length,  and  having  set 
the  reactance  condenser  C  just  over  half 
in,  tune  with  the  secondary  condenser  and 
the  auto-transformer  condenser  simultane- 
ously until  the  buzzer  is  most  loudly  heard 
in  the  telephones.  It  will  be  found  that 
there  is  only  one  very  sharp  point  on  the 
scale  of  each  condenser  for  each  wave 
length.  The  signals  are  then  brought  up  to 
the  loudest  possible  value  by  varying  the 
capacity  of  the  reactance  condenser  C. 
Having  tuned  in  the  wavemeter  its  buzzer 
is  stopped,  and  a  very  little  further  varia- 
tion of  the  other  two  condensers  brings  in 
the  signals  from  the  distant  station." 

It  surprises  us  to  discover  the  Reinartz 
tuner  favorably  commented  upon  for  its 
sharpness  of  tuning.  Personally  we  have 
not  found  it  so,  particularly  when  some- 


thing like  10  turns  is  included  in  the  an- 
tenna circuit  as  advocated  by  Mr.  Blake. 
In  fact,  we  use  ours  ordinarily  with  either 
1  or  2  turns  in  the  aerial  circuit  and  the 
tuning,  while  much  better  than  the  ordin- 
ary so-called  single-circuit  tuner,  does  not 
compare  in  sharpness  with  a  three-circuit 
tuner.  Nor  have  we  ever  been  particularly 
entranced  with  the  action  of  the  Reinartz 
set  in  the  reception  of  telephony;  our  chief 
encasement  of  it  is  in  the  reception  of 
C.W.  telegraph  signals  where  its  smooth- 
ness and  ease  of  adjustment  are  such  as  to 
make  possible  the  handling  of  A.R.R.L. 
relay  traffic  on  C.W.  with  even  greater 
ease  than  ever  spark  traffic  was  handled  on 
a  three-circuit  tuner. 

But  for  whatever  purpose  the  many 
builders  of  Reinartz  tuners  use  them,  we 
believe  this  simple  explanation  of  the 
addition  of  a  stage  of  radio-frequency  am- 
plification will  be  interesting  and  helpful. 

— K.B.W. 

Simple  Audio  Regeneration 

NOW  comes  one  John  L.  Reinartz  who, 
being  duly  sworn,  deposes  and  says 
that  he  knows  an  easy  method  to 
double  the  strength  of  signals  received  on 
a  Reinartz  tuner. 

It  does  all  of  that,  and  it  is  easy.  Altho 
the  method  probably  is  applicable  to  al- 
most any  kind  of  tuner,  its  special  appli- 
cation is  to  the  Reinartz  because  in  that 
tuner  the  audio  and  radio  circuits  are 
separated.  The  idea  is  to  introduce  a  little 
audio  regeneration — see  the  diagram. 


The  anode-voltage  supply  in  the  Reinartz 
tuner  is  in  shunt  to  the  radio  regeneration 
circuit — from  the  anode  one  connection  R 
leads  to  the  tickler  inductance  and  reaction 
condenser,  while  another  connection  A 
supplies  the  energy  from  the  B  battery, 
in  series  with  which  are  the  telephones. 
This  phone  circuit  thru  A  is  an  audio  cir- 
cuit, and  into  this  path  is  introduced  an 
air-core  winding  L,  of  considerable  induct- 
ance. It  may  be  the  secondary  from  a 
small  spark-coil  or  some  similar  winding  of 
many  turns.  Such  windings  generally  are 
of  fine  wire,  involving  considerable  resist- 
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ance,  but  coils  with  resistance  as  high  as 
2000  ohms  have  been  used  with  excellent 
results. 

Thru  this  inductance  L  the  audible  tele- 
phone currents  flow.  If  then  this  coil  be 
Drought  in  inductive  relation  to  the  grid 
lead,  audio  regeneration  will  occur.  The 
grid  lead  may  be  threaded  thru  the  center 
of  the  coil  with  improved  results.  If  it 
be  wound  thru  the  coil  for  two  or  three 
turns,  still  better  effects  generally  ai#  ob- 
tained. In  other  words,  the  coil  L  is  the 
primary  of  an  audio-frequency  feedback 
transformer,  the  secondary  of  which  is 
formed  by  the  turn  or  two  of  grid  lead 
which  is  threaded  thru  it.  Too  much  re- 
actance can  not  be  used  in  the  grid  circuit, 
as  it  is  primarily  concerned  in  conveying 


the  radio-frequent  impulses  to  the  grid,  but 
the  number  of  turns  can  be  determined 
easily  by  experiment — it  is  that  number 
that  gives  the  loudest  signals  without  dis- 
tortion and  without  affecting  the  control  of 
the  radio-frequency  circuits. 

This  is  only  one  of  many  valuable  little 
stunts  which  may  be  done  on  the  remark- 
able Reinartz  tuner.  To  such  of  our  readers 
as  have  not  been  impressed  by  it  hereto- 
fore we  again  commend  it  for  C.W.  recep- 
tion and  refer  all  hands  to  the  description 
in  QST  for  March,  1922. 

K.B.W. 

(Altho  this  article  was  written  prior  to 
Mr.  Reinartz*  on  pages  12-13,  it  describes  a 
tested  method  and  we  decided  to  present  U 
too.) 


Another  Month  of  Super-Regeneration 


By  K.  B.  Warner 


ANOTHER  month  of  experimenting 
with  the  fascinating  business  of 
super-regeneration  has  passed.  In 
close  touch  with  amateur  work  the 
country  over,  as  we  are,  we  cannot 
feel  that  the  progress  has  been  particularly 
satisfying.  Very  promising  results  have 
been  got  in  certain  directions,  tho,  and  at 
least  we  are  able  to  prophesy  that  in 
another  month  we  will  have  news.  QSTs 
contest  for  the  best  descriptions  of  super- 
regenerative  sets  closes  October  1st  ana  we 
have  enough  reports  in  hand  to  justify  us 
in  saying  that  our  prizes  will  be  well  award- 
ed and,  what  is  more,  that  directions  for 
getting  real  results  will  be  available  then. 

Over  most  of  the  country  success  has 
been  rare.  The  average  super  set  is  a  re- 
production of  Mr.  Armstrong's  "Case  II" 
set  described  at  the  R.C.A.  meeting  and 
frankly  intended  for  broadcast  reception. 
Perhaps  it  should  not  be  particularly  sur- 
prising that  it  brings  in  concerts  very  QSA 
over  jumps  of  about  25  miles  and  is  a  dis- 
mal failure  in  DX.  Occasionally  a  skillful 
operator  will  get  a  DX  f  one  on  it  but  no  DX 
sparks  are  reported.  Long  distance  ama- 
teur C.W.  is  copied,  to  be  sure,  but  it  seems 
in  spite  of  the  super  effect  rather  than  be- 
cause of  it.  This  particular  arrangement 
so  far  has  proved  entirely  unsatisfactory 
for  amateur  work  and  in  our  opinion  is  not 
worth  while,  even  with  the  improvements 
described  in  two  articles  in  September  QST, 
except  for  the  remote  chance  that  it  may 
lead  to  some  helpful  discovery. 

It  goes  without  saying  that  we  amateurs 
don't  want  to  waste  money  with  a  super 
arrangement  which  is  expensive,  noisy  and 
critical,  when  our  simpler  regenerative  sets 
are  superior.  However,  if  we  can  improve 
our  present  sets  so  that  the  super  effect  is 


obtainable  therein,  particularly  if  this  can 
be  done  with  small  effort  and  in  a  controll- 
able manner,  that  is  "something  else 
again."  The  one-tube  super  is  making  good! 
This  is  especially  gratifying  because  it 
means  that  our  present  tuning  arrange- 
ments may  be  retained,  methods  with  which 
we  are  already  fully  familiar,  and  the  only 
additional  equipment  needed  is  some  means 
for  generating  the  "variation  frequency" 
and  introducing  it  into  the  circuit.  Such 
sets  are  in  operation  today  on  regular  ama- 
teur aerials,  and  in  at  least  a  couple  of 
cases  are  bringing  in  the  DX  to  beat  the 
cars.  The  one-tube  circuit  is  the  moft 
promising  by  any  odds. 

There  is  certainly  opportunity  for  ex- 
periment here.  Bearing  in  mind  that  the 
idea  is  to  supply  the  regenerative  amplifier 
with  a  second  or  "variation"  frequency, 
numerous  schemes  present  themselves  to 
mind.  In  his  first  and  second  cases,  Mr. 
Armstrong  uses  a  separate  tube  to  generate 
the  variation  frequency;  on  page  25  of  Sep- 
tember QST  a  circuit  was  suggested  em- 
ploying a  buzzer  or  chopper  for  this  pur- 
pose; one  experimenter  we  know  is  using  a 
separate  oscillator  tube  connected  to  an 
ordinary  iron-core  audio-frequency  ampli- 
fying transformer  whose  secondary  is  con- 
nected in  the  detector  grid  circuit  with  a 
by-pass  condenser  across  it;  and  at  least 
one  chap  is  making  the  "souper"  work  with 
not  a  single  piece  of  extra  equipment!  He 
has  his  tickler  tightly  coupled  and  turns  on 
the  filament  current;  as  the  rheostat  is  ad- 
vanced a  click  is  heard  as  the  tube  goes  into 
oscillation;  the  rheostat  is  turned  further 
and  a  second  click  is  heard,  accompanied  by 
a  squeal,  the  squeal  which  by  this  time  is 
recognized  as  one  of  the  accompaniments  of 
most  super  arrangements.    Indeed  in  this 
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case  it  is  a  true  super-effect,  for  this  set 
with  no  loop  nor  aerial  and  using  only  a 
2%  -inch  coil  has  brought  in  DX  amateur 
CW  in  New  England  from  as  far  as  the 
4th  and  9th  Districts.  It  is  very  interest- 
ing to  consider  what  is  taking  place  in  this 
set.  For  some  reason  the  tube  howls,  a 
condition  normally  extremely  obnoxious. 
We  don't  know  whether  the  frequency  is 
determined  by  the  inductance  of  the  phones 
with  their  shunt  capacity  or  whether  it  is 
because  the  grid  leak  is  too  high  a  resist- 
ance for  the  grid  condenser  used;  at  any 
rate  when  the  tube  is  "crowded"  it 
squeals.  This  squeal  constitutes  a  second 
or  variation  frequency  in  that  circuit,  and 
it  produces  the  super-regenerative  effect 
just  as  nicely  as  if  it  had  been  elaborately 
generated  in  a  separate  oscillator  and  pains- 
takingly introduced  into  the  detector  cir- 
cuit thru  a  vernier  coupling  control.  By 
adjustment  of  the  rheostat  the  audibility  of 
the  squeal  may  be  reduced  to  where  it  is 
not  bothersome,  and  after  the  first  few 
hours  it  is  hardly  noticed.  The  use  of  a 
separate  detector  coupled  to  the  first  tube 
by  a  radio-frequency  pick-up  coil  should 
eliminate  it  entirely  but  it  has  not  been 
considered  worth  the  effort. 

The  efforts  of  most  experimenters  with 
the  one-tube  circuit  have  been  in  the  direc- 
tion of  giving  the  tube  a  second  frequency 
by  introducing  coupled  "variation-fre- 
quency circuits"  into  the  grid  and  plate 
leads.  This  is  done  with  the  usual  honey- 
comb coils  and  big  condensers.  Instead  of 
tuning  condensers  across  each  honeycomb 
better  results  are  had  by  shunting  a  single 
large  variable  across  both  coils  as  shown 
in  the  diagram  herewith.  How  the  radio 
frequency  currents  find  their  way  to  fila- 
ment is  a  mystery,  but  they  do.  This  cir- 
cuit acts  very  much  like  our  ordinary  re- 
generative with  a  stage  or  two  of  R.F.A. 
ahead  of  it;  it  brings  in  signals  inaudible 
on  a  two-stage  A.F.  amplifier,  brings  in 
weak  signals  much  better,  and  doesn't  am- 
plify very  strong  signals  as  much  as  A.F.; 
tube  noises  are  almost  nil;  and  static  audi- 
bility, on  an  aerial,  increases  with  the  sig- 
nal amplification  and  not  like  it  would  on 
A.F.  amplification.  The  adjustment  of  the 
variation-frequency  circuit  can  remain  un- 
disturbed over  the  entire  amateur  band. 

Mr.  A.  L.  Groves,  3 BID,  originator  of  this 
arrangement,  says  that  with  the  variation 
condenser  at  low  values  the  set  acts  like 
an  ordinary  regenerator  preceded  by  just  a 
little  radio-frequency  amplification — it  is 
sharp,  perfectly  quiet,  and  will  receive 
spark,  phone,  or  C.W.  equally  well.  In- 
creasing the  variation  condenser,  the  tick- 
ler coupling,  and  the  capacity  across  the 
tickler,  the  amplification  increases  rapidly, 
sparks  getting  louder  and  louder,  becoming 
scratchy  and  finally  disappearing  alto- 
gether; phones  become  louder,  at  length  to 


jumble  up  and  disappear,  and  only  the  C.W. 
telegraphy  is  left,  and  it  may  be  brought 
up  to  an  audibility  limited  only  by  the  tube 
and  a  practical  limit  set  by  the  static  obtain- 
ing at  the  moment.  With  increasing  ampli- 
fication the  broadness  of  tuning  increases 
markedly,  but  as  only  C.W.  is  received  at 
such  adjustments  this  is  no  handicap.  And 
in  spite  of  such  amplification  Mr.  Groves  in- 
sists that  its  DX  is  better  than  its  QSA — 
he  is  copying  dozens  of  DX  C.W.  stations 
in  daylight  on  a  Meyers  tube  with  90  volts 
on  the  plate.  3 BID  says  he  is  never  going 
back  to  the  plain  regenerator — which  is  the 
biggest  boost  we  have  as  yet  heard  for  the 
Armstrong  Souper. 


s 
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Incidentally,  we  dislike  to  believe  that  the 
effect  of  super-regeneration  is  attributable 
to  variation  in  the  resistances  of  the  circuits. 
To  our  mind  it  is  much  more  logical  to 
consider  that  the  variation  frequency  shifts 
the  locus  of  tube  action  to  a  different  point 
on  the  characteristic  curve  or  to  an  entire- 
ly different  curve,  or  both. 

Consider  the  familiar  "Case  II."  where  the 
positive  resistance  of  the  grid  circuit  is 
said  to  vary  at  variation  frequency.  In  this 
case  the  variation  frequency  is  present  as 
an  A.C.  voltage  of  a  second  frequency,  im- 
pressed upon  the  grid  of  the  regenerative 
amplifier.  As  we  see  it,  this  variation-fre- 
quency voltage  actually  displaces  the  axis 
of  grid  oscillation  from  its  normal  point  and 
varies  it  between  two  other  points  on  the 
curve,  where,  for  example,  the  tube  may 
first  be  permitted  to  oscillate  and  create  an 
undistorted  amplification,  and  then  be 
shifted  either  to  a  point  on  a  bend  in  the 
curve  where  rectification  takes  place  and 
where  oscillation  is  choked  out  because  the 
energy  is  insufficient  to  overcome  the  cir- 
cuit losses,  or  even  to  a  negative  region 
where  the  plate  current  is  completely  cut 
off.  The  rapid  variation  between  these 
two  conditions  would  serve  to  amplify 
without  uncontrolled  oscillation  in  a  man- 
ner otherwise  as  explained  by  Mr.  Arm- 
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strong.  Examination  of  this  theory  will 
show  that  the  proper  bias  for  the  grid 
of  the  regenerative  amplifier  is  a  value  mid- 
way between  the  point  of  best  detection  and 
the  amplification  point  that  can  be  reached 
by  the  available  variation-frequency  ampli- 
tude, and  will  show  the  necessity  of  using 
tubes  of  a  type  capable  of  performing  this 
shifting  of  grid  biases  without  permitting 
the  grid  to  become  positive  with  respect  to 
the  filament. 

In  "Case  I,"  where  the  negative  resist- 
ance of  the  plate  circuit  is  said  to  be  varied, 
it  would  seem  that  on  the  contrary  what 
happens  is  a  variation  of  the  plate  voltage 
at  variation  frequency.  This  plate  voltage 
variation  is  introduced  by  the  plate  circuit 
of  the  oscillator  tube,  and  is  capable  of 
varying  the  potential  on  the  plate  of  the  re- 
generative amplifier  between,  say,  twice  its 
normal  value  and  zero.  The  result  is  that 
the  regenerative  amplifier  shifts,  at  varia- 
tion frequency,  to  totally  different  char- 
acteristic curves,  and  the  effect  is  much  as 
in  the  previous  case — for  example,  the  ac- 
tion might  shift  between  a  point  on  a  bend 
in  the  curve,  automatically  providing  recti- 
fication thru  distortion,  and  where  the  en- 
ergy is  not  sufficient  to  overcome  the  losses 
in  the  circuit  and  permit  oscillation,  and 
another  point  well  in  the  straight  portion 


of  the  curve  where  undistorted  amplification 
and  free  oscillation  are  permitted. 

All  this  may  be  exactly  what  is  contem- 
plated in  the  explanations  of  the  variation 
of  resistances,  but  we  cannot  satisfy  our- 
selves that  the  supper  effect  can  be  obtained 
by  a  resistance  effect  entirely  diassociated 
from  changes  in  the  grid-voltage-plate-cur- 
rent characteristics  of  the  tube.  In  fact  we 
see  no  manner  of  analyzing  the  problem 
that  can  escape  the  fact  that  the  regenera- 
tive amplifier  also  does  the  detection,  which, 
it  goes  without  saying,  is  at  marked  vari- 
ance with  Mr.  Armstrong's  explanation. 

"Case  III,"  where  both  the  positive  and 
negative  resistances  are  said  to  be  varied, 
unravels  into  a  combination  of  shifting  grid 
axes  and  impressed  plate  voltages  which 
shift  in  value.  We  confess  an  inability  to 
visualize  the  plate  current  in  such  a  circuit. 

Mr.  Boyd  Phelps,  assistant  editor  of  QST, 
shares  the  writer's  guilt  in  this  new  concep- 
tion of  the  action  of  super-regeneration. 
The  whole  thing  probably  will  come  out  in 
the  wash  some  day. 

Next  month  we  will  announce  the  winners 
in  our  Super-Regeneration  contest  and  pre- 
sent the  First  Prize  manuscript.  We  be- 
lieve it  will  be  a  very  valuable  article  to  the 
amateur. 


A  122-Foot  Tower 

By  LeRoy  Moffett,  jr.,  SZAV  ex-5HK 


1 BELIEVE  one  of  the  most  necessary 
parts  of  a  DX  station  is  the  antenna 
system.  It  will  be  found  that  most  well- 
known  DX  stations  have  a  properly  de- 
signed antenna  system. 
One  of  the  most  important  considerations 
is  to  have  a  higher  center  of  capacity  and 
this  means  a  high  support  for  the  antenna. 
Altho  self-supporting  towers  for  this  pur- 
pose cost  more  than  guyed  masts,  I  believe 
they  are  better  in  the  long  run  because  of 
the  area  necessary  to  guy  a  good  mast  and 
because  of  the  energy  absorption  by  the  guy 
wires. 

The  tower  described  in  this  article  has  a 
square  base  20  ft.  on  a  side,  the  corners 
resting  on  concrete  pillars.  These  concrete 
pillars  are  about  9  ft.  deep  in  the  ground, 
4  ft.  square  at  their  bases  tapering  to  about 
18  inches  at  the  top,  and  each  one  has  a 
6-inch  pipe  about  8  ft.  long  imbedded  in  it 
and  protruding  about  9  in.  above  the  con- 
crete. Three  or  four  holes  are  drilled  in 
the  top  of  each  6-in.  pipe  to  pass  lag-bolts 
for  fastening  down  the  legs  of  the  tower. 

The  actual  construction  of  the  tower  is 
of  5x5-34'  fir  timbers  originally  intended 
for  making  oil  derricks  but  ideal  for  our 
purpose.  Their  actual  dimensions  were  4  *£x 


4  Ms  by  34^  to  35  ft.  long.  They  should  be 
given  one  or  two  heavy  coats  of  good  paint. 

The  top  pole  should  be  a  good  straight 
timber  free  from  knots.  Starting  about 
10  ft.  above  the  bottom  the  corners  are 
knocked  off  by  means  of  a  draw-knife,  mak- 
ing it  octagonal  in  cross-section.  A  pulley 
should  be  securely  fastened  to  its  top. 

The  timbers  in  the  tower  construction 
are  fastened  together  by  means  of  %-in. 
bolts  10  inches  long  at  the  bottom  "of  each 
joint  and  by  a  U- 
piece  clamped 
around  the  top  of 
joint,  as  shown  in 
the  detail  sketches. 
The  lap  at  each 
joint  is  3V2  ft.  A 
set  of  four  cross- 
pieces  is  necessary 
at  each  joint,  and 
these  are  the  same 
4Vs>  x  4Mj  material. 
These  four  pieces 
should  be  12  ft.  long 
for  the  first  set  and 
5  ft.  long  for  the 
second.  At  the  top 
of  the  tower  proper 
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We  now  have  up  three  96-ft. 
sticks  and  one  65-ft.  stick,  with 
four  12-ft.  cross-pieces  and  four 
5 -ft.  cross-pieces  in  place,  and  are 
now  ready  to  string  the  brace 
wires.  These  are  made  by  twist- 
ing four  strands  of  No.  10  gal- 
vanized wire  together,  but  a  good 
cable  may  be  used.  Sixteen  of 
these  about  40  ft.  long  are  needed, 
also  two  about  16  ft.  long  and  two 
more  about  8  ft.  long,  all  fitted 
with  husky  turn-buckles.  Each 
panel  in  the  bottom  two  sections 
is  trussed  by  stretching  these 
cables  cornerwise  between  the  two 
adjacent  poles  of  each  section, 
and  the  shorter  cables  are  run 
diagonally  across  to  opposite 
sticks  at  the  34-ft.  and  65-ft. 
levels,  parallel  to  the  ground,  to 
keep  the  tower  from  twisting  out 
of  square. 

The  top  stick  of  the  fourth  side 
of  the  tower  is  now  ready  to  be 
put  in  place.  This  is  done  by 
attaching  the  block  and  tackle  at 
the  96-ft.  height,  taking  hold  of 


the  photo  and  the  working  drawing  an  excellent 
if  construction  of  this  tower  may  be  gained. 


the  four  corner  tim- 
bers are  held  together 
by  means  of  "}5-in. 
bolts  passing  thru  one 
of  the  timbers,  then 
a  block,  and  then  thru 
the  adjacent  timber. 
About  7  ft.  below  the 
tower  top  a  footing 
for  bolting  the  bottom 
of  the  top-pole  is  con- 
structed by  bolting 
4Mjx4  Vz  blocks  to  the 
legs, 


sSp reader  for  trussing, 
fastened  to  center-  mast 


%  rn.pipe. 


Top 
Center /h^ 


Detail  of  method  of 
trussing  top  pole 


The  following  is  the  procedure  observed  by  us 
in  the  erection  of  this  tower.  First  a  34-ft.  stick 
was  set  up  as  a  temporary  gin-pole,  by  which  a 
65-ft.  section  was  raised  consisting  of  the  bottom 
and  intermediate  sticks  forming  one  corner  of  the 
tower.  This  65-ft.  section  was  then  firmly  guyed 
and  in  turn  used  as  a  gin-pole  for  raising  a  96-ft. 
section  comprising  one  entire  side-member  of  the 
tower.  (The  34-ft.  gin-pole  was  then  taken  down). 
The  96-ft.  section  was  then  guyed  and  a  12-ft. 
cross-piece  bolted  between  it  and  the  65-ft.  section 
at  the  first  joint.  The  other  two  96-ft.  sections 
were  next  raised,  each  being  set  on  its  individual 
base,  the  lag-boTts  screwed  in  to  hold  it  firm  to  the 
pipe  bases,  each  guyed  at  the  top,  and  the  12-ft. 
and  5-ft.  cross-pieces  run  across  to  the  adjoining 
sections  and  bolted  up. 


Digitized  by 


Google 


20 


QST 


October,  1922 


the  stick  a  little  above  its  center,  and  hoist- 
ing it  to  position,  where  it  is  bolted  in  place. 
No  brace  cables  are  necessary  in  this  top 
section.  This  completes  the  four  sides  of 
the  tower.  The  tops  of  the  sticks  are  held 
together  by  running  15-inch  bolts  from  each 
timber  thru  1-ft.  blocks  of  the  5x5  material, 
as  shown  in  the  detail  sketch,  in  such  a  way 
as  to  provide  a  square  top  about  14  inches 
on  a  side  with  a  square  hole  in  its  center 
about  5x5  thru  which  the  top-mast  can  pass. 
All  four  sides  are  securely  bolted  in  this 
manner.  The  four  short  cross-pieces  pre- 
viously referred  to  are  then  placed  7  ft. 
below  this  and  a  fifth  piece  bolted  across 
two  of  these  so  that  the  bottom  of  the  top- 
mast can  be  fastened  in  place. 


fastening 
Poo  t  of  lower 


Now  we  are  ready  to  raise  the  top  piece. 
Fasten  the  tackle  to  it  and  raise  it  up  inside 
the  tower  to  the  96-ft.  level  and  temporar- 
ily fasten  it  in  place  with  a  few  feet  pro- 
truding thru  the  hole  in  the  top  of  the  tower 
while  the  truss  wires  are  put  in  place.  There 
are  two  of  these  cables,  fastened  to  the 
top  of  the  top-mast  and  brought  in  to  the 
65-ft.  level,  trussed  out  from  the  top-pole 
on  a  frame  of  Mi-inch  pipe  so  as  to  form 
the  two  corners  of  a  square  on  the  side 
away  from  the  pull  of  the  antenna.  The 
tackle  is  then  attached  lower  down  on  the 
top-mast  and  it  is  hoisted  up  in  place  and 
fastened  in  its  final  setting  and  the  truss 
wires  tightened  up.  These  should  be  well 
broken  up  with  strain  insulators.  Flexible 
quarter-inch  cable  is  used  for  the  aerial  hal- 
yard. The  top-mast  can  be  easily  let  down 
if  trouble  is  experienced  with  the  pulley,  etc. 

To  put  up  a  tower  of  this  kind  requires 
the  services  of  two  laborers  and  one  man  to 
superintend  the  job  and  do  the  climbing. 
The  timbers  in  it  cost  $4.30  each.  At 
present  I  haven't  the  complete  cost  of  the 


job  but  it  probably  runs  into  a  couple  hun- 
dred dollars. 

The  dimensions  here  given  were  based 
on  the  material  in  hand  and  need  not  nec- 
essarily be  followed  exactly.  My  idea  has 
been  to  describe  a  type  of  tower  which  can 
be  adapted  to  each  individual's  needs.  I 
believe  it  can  be  built  to  a  height  of  at  least 
150  ft.  without  difficulty. 

A  few  words  concerning  my  antenna 
equipment  may  not  be  out  of  place.  The 
present  one,  designed  for  use  on  a  Z-li- 
cense,  is  an  8-wire  cage.  The  top  hoop  is 
11  ft.  in  diameter  and  consists  of  %-in. 
copper  tubing  supported  by  an  8-point 
spreader  made  of  four  crossed  sticks  of 
1%  x  %  wood.  The  lower  hoop  is  3  ft. 
diameter.  All  the  smaller  hoops  are 
made  of  %-inch  copper  tubing.  A  7-inch 
cage  lead-in  drops  directly  to  the  operating 
room.  The  lower  end  of  the  aerial  is  sup- 
ported by  a  wire,  well  broken  up  by  in- 
sulators, running  to  a  tree  in  the  front 
yard  and  holding  that  end  of  the  aerial 
about  60  ft.  above  ground.  The  over-all 
aerial  length,  including  lead-in,  is  140  ft. 
(For  special-license  station — Ed.) 

A  counterpoise  of  17  wires  is  suspended 
directly  under  the  aerial  at  a  height  of  9 
ft.  above  ground,  supported  from  a  14-ft. 
spreader  at  the  station  end  and  fanning 
out  to  a  spread  of  40  ft.  at  the  far  end. 


New  Books  Received 

"Elements  of  Radio  Telephony'*  by  Wm. 
C.  Ballard,  Jr.,  Asst.  Prof,  of  Electrical 
Engineering,  Cornell  University;  132  pp., 
5x7%;  McGraw-Hill  Book  Co.,  Inc.,  New 
York;  $1.50. 

An  elementary  little  volume  written  on 
the  tide  of  popular  interest  in  broadcasts 
to  tell  in  simplified  form  what  happens 
when  messages  are  sent  and  received,  what 
the  apparatus  is  like  which  produces  these 
effects,  how  it  operates,  and  what  appar- 
atus is  necessary.  The  accomplished  ama- 
teur already  knows  most  of  the  things  said 
in  this  book  but  we  should  remember  that 
it  wasn't  written  for  us.  For  the  novice 
it  is  excellent.  It  will  let  him  know  what 
happens  in  his  apparatus  when  he  turns 
the  knobs  and  will  answer  his  growing 
technical  questions  as  he  progresses  to- 
wards amateurdom. 


"How  to  Retail  Radio,"  by  the  Editors 
of  "Electrical  Merchandising;"  226  pp. 
5  %  x  8  inches ;  McGraw-Hill  Book  Co.,  Inc., 
New  York. 

All  about  how  to  sell  radio  apparatus  to 
folks  who  don't  know  anything  about  it, 
even  if  you  don't  know  anything  about  it 
yourself.  The  authors  take  themselves 
seriously,  however,  and  altho  as  amateurs 
(Continued  on  page  29) 
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WELL,  well,  well,  Brethren  and  Cistern, 
did  you  read  last  month  about  QST's  Sub- 
scription Contest?  We're  conducting  a 
REAL  one-  We  want  more  folks  to  know 
about  us  and  our  A.R.R.L.  and  we're  mak- 
ing it  immensely  interesting  for  our  ama- 
teur members  who  will  help  us  get  them. 
In  our  September  issue  we  told  the  story  in 
all  its  hair-raising  details,  about  how  we 
are  knocking  all  previous  subscription-con- 
test records  for  a  row  of  stupid-degenera- 
tors  by  offering  a  whole  string  of 

SO  PRIZES  TOTALLING  $2000.00 

The  contest  runs  for  quite  a  spell  so  if 
you  haven't  climbed  on  the  band-wagon  yet 
there  is  still  plenty  of  time  to  ride  to  glory 
with  us  and  share  in  the  fun.  We  figure 
that  our  ten  thousand  A.R.RL.  members 
who  know  all  about  QST  are  capable  of 
forming  themselves  into  a  squadron  of  sub- 
scription-takers which  will  put  your  eye 
out.  As  material  for  these  ten  thousand 
men  to  work  on  we  have  a  field  of  a  couple 
of  million  radio  fans  who  are  interested  in 
radio  and  blindly  floundering  around  trying 
to  find  a  radio  magazine  which  will  do 
something  besides  show  them  pretty  roto- 
gravure pictures  of  broadcast  entertainers 
— a  magazine  which  tells  them  something 
interesting — all  primed  waiting  for  one  of 
our  gang  to  present  a  copy  of  QST  for  in- 
spection and  take  their  subscription  for  a 
year  or  two.  With  the  opening  of  the  fall 
season  and  the  return  of  cool  weather  this 
is  a  most  propitious  time  for  a  contest  and 
we  think  thousands  of  subscriptions  can  be 
got  for  the  asking. 

Of  course  it  goes  without  saying  that  we 
can't  afford  to  give  away  all  this  money  un- 
less we  get  the  subscriptions  but  we  know 
they  can  be  got  and  so  we're  perfectly  will- 
ing to  set  aside  so  much  from  each  sub  the 
same  as  if  it  were  commission  to  a  regular 
agent,  and  apply  the  fund  thereby  created 
-to  the  purchase  of  prizes  for  the  fellows 
who  do  the  work  for  us — A.R.R.L.  co-opera- 
tion. 

HERE'S  THE  DOPE 
What  do  you  need  for  your  station? 
Whatever  it  is,  QST  proposes  to  buy  it  for 
you.    We're  going  to  buy  $2000  worth  of 


America's  best  radio  apparatus  from  QST's 
advertisers  and  give  it  to  the  winners  in 
our  contest.  We  don't  know  what  it's  going 
to  be — it's  going  to  be  what  YOU  want- 
We're  not  going  to  offer  a  transmitting 
set  as  first  prize  and  a  receiving  set  for 
second  prize  because  the  fellow  who  wins 
first  prize  may  need  a  receiver  badly  and 
not  need  a  transmitter  at  all — we're  going 
to  let  him  be  the  picker.  Whatever  he 
wants  is  his.  In  other  words,  the  $2000 
in  prizes  will  be  awarded  in  the  form  of 
any  desired  radio  apparatus  selected  from 
the  catalogue  of  QST's  happy  family  of  ad- 
vertisers.   The  distribution  is  as  follows: 
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37th  Prize 
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Say,  O.M.,  what  would  you  do  if  you 
were  told  you  could  have  $300  worth  of 
new  apparatus?  We're  going  to  be  real 
mean  and  tempt  you.  Do  you  know  that 
$300  will  buy  you  everything  you  can  think 


COME  ACROSS  WITH 
THAT  SfBWWnoN 
OUKKlTH'CoHtEST 

OASES 
TO- 
MORROW l" 


big  hundred  dollars,  and  a  hundred  dollars 
means  a  pile  of  apparatus  when  a  fellow 
makes  up  a  list  of  what  he  needs — it  isn't 
many  of  us  who  can  drop  casually  into  a 
supply  store,  and  buy  a  hundred  dollars 
worth  of  apparatus  whenever  the  fancy 
strikes  us.  Yet  nothing  will  give  QST 
greater  pleasure  than  to  send  $100-worth 
of  equipment  to  you — stuff  of  your  own 
picking.  By  the  way,  O.M.,  how'd  you  like 
to  have  a  nice  lil  C.W.  set  with  four  5-watt 
tubes — you  know,  perfectly  capable  of 
covering  from  6ZAC  to  French  8AB  under 
the  right  conditions — how'd  you  like  that? 
Parts  for  a  mighty  nice  one,  including  tubes 
and  meters,  for  a  hundred  washers.  Even 
if  you  won  tenth  prize  and  wanted  such  a 
C.W.  set,  the  $76  tenth  prize  is  still  enough 
to  buy  almost  everything  necessary. 

What  do  you  think  of  super-regenera- 
tion? Or  have  you  your  doubts  about  this 
radio-frequency  amplification  stuff?  Would 

"SORE-  I  JOSf  FOW&T" 
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of  for  a  100-watt  C.W.  set — tubes,  sockets, 
motor-generator,  transformer,  meters, 
everything  from  soup  to  nuts?  Or,  sup- 
posing you  have  an  Al  transmitter,  stop  a 
min  and  consider  that  a  super-heterodyne 
wouldn't  make  a  bad  receiver  for  this  next 
winter  and  reflect  upon  the  fact  that  $300 
will  buy  everything  that  the  human  mind 
can  devise  in  the  way  of  parts  for  rigging 
up  a  real  one!  Or  suppose  you  are  a  labo- 
ratory hound  but  need  the  jack  for  some 
real  meters  and  precision  instruments — 
some  real  condensers  and  some  inductance 
standards  and  a  capacity  meter  and  things 
that  you  dream  of  but  don't  know  when 
you're  going  to  get — QST  is  perfectly  will- 
ing to  hand  them  to  you  on  a  silver  platter 
for  a  little  hard  work  on  your  part.  Think 
of  the  third  prize,  even — if  you  need  any- 
thing in  ordinary  receiving  equipment,  for 
example,  that  will  buy  you  the  finest  short- 
wave regenerative  tuner  in  America  and 
add  a  bang-up  good  two-step  amplifier  to 
the  bargain.  Suppose  you  didn't  win  any- 
thing higher  than  sixth  prize,  it's  a  whole 


you  like  to  try  them  and  see  for  yourself? 
Costs  money  to  experiment — unless  you  let 
QST  buy  your  stuff  for  you.  Just  think — 
even  down  to  the  fifteenth  prize  the  amount 
is  $50.00! 

You  see,  fellows,  it's  you  chaps  who  are 
practical  amateurs  to  whom  we  are  making 
this  offer — you're  the  folks  who  need  appa- 
ratus and  at  the  same  time  you're  the  ones 
who  can  get  out  and  tell  the  world  about 
QST.  Do  you  get  our  idea?  We're  not 
offering  you  a  nice  pretty  rotary  gap  for  a 
prize  when  mebbe  you  junked  the  spark 
a  year  ago — we're  letting  you  DO  YOUR 
OWN  PICKING — but  by  heavens  if  you 
want  a  spark  set  all  you  have  to  do  is  hump 
a  little  and  we'll  send  you  a  Type  E  trans- 
former and  a  made-to-order  he-gap  on  a 
big  synchronous  motor  and  a  condenser 
that  will  hold  the  beast  and  an  oscillation 
transformer  out  of  1-inch  copper  pipe  and 
a  barrel  of  porcelain  insulators  for  an  an- 
tenna— just  let  your  imagination  run  riot: 
you  can't  think  of  anything  we  won't  get. 
for  you  if  you'll  do  your  part. 
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Even  if  you  live  in  a  little  village  and 
your  possibilities  are  extremely  limited, 
we're  offering  a  total  of  FIFTY  prizes  and 
surely  there's  lots  of  room  for  you.  Even 
those  last  prizes  are  worth  $10  and  that 
means  that  for  a  very  small  effort  on  your 


VWINSS  LINING  UP  EVERYDODY  AT  Till  CLUB 

part  you  can  have  the  makings  of  a  step 
of  amplification  or  that  meter  you've 
wanted,  or  a  couple  more  tubes,  or  a  REAL 
pair  of  phones— doesn't  make  any  differ- 
ence to  us. 

MINIMA 

Now  about  those  "threshold  minima" — 
of  course  we  have  to  require  a  minimum 
number  of  subs  to  qualify  for  the  various 
prizes,  as  we  can't  afford  to  let  some  bird 
walk  away  with  our  $2000  for  ten  sub- 
scriptions. The  First  Prize  goes  to  the 
contestant  turning  in  the  greatest  number 
of  subscriptions,  the  Second  Prize  to  the 
one  with  the  second  greatest  number,  and 
so  on  down  to  the  Fiftieth  Prize,  BUT — 
In  order  to  be  eligible  for  the  Grand  First 
Prize  of  $300  you  must  turn  in  at  least  500 
subscriptions. 

In  order  to  be  eligible  for  the  Second 
Prize  of  $200  you  must  turn  in  at  least 
400  subscriptions. 

In  order  to  be  eligible  for  the  Third  Prize 
of  $150  you  must  turn  in  at  least  300 
subscriptions. 

In  order  to  be  eligible  for  Fourth,  Fifth 
or  Sixth  Prize  of  $100  each,  you  must  turn 
in  at  least  200  subs. 

To  be  eligible  for  any  of  the  four  $75  Prizes, 
Seventh  to  Tenth  inclusive,  you  must  turn 
in  at  least  150  subs. 

For  any  of  the  five  $50  Prizes,  Eleventh 
to  Fifteenth  inclusive,  you  must  turn  in  at 
least  100  subs. 

To  be  eligible  for  any  of  the  $25  Prizes,  of 
which  there  are  ten  from  the  Sixteenth  to 
Twenty-fifth  inclusive,  you  must  turn  in  at 
least  50  subscriptions. 
To  be  eligible  for  any  of  the  twenty-five 
$10  Prizes,  numbered  from  Twenty-sixth 
to  Fiftieth,  inclusive,  you  must  turn  in  at 
least  25  subscriptions. 


In  our  previous  subscription  contests  our 
Main  Prize  has  been  $50.  Just  think — in 
this  one  the  prize  values  even  down  to  the 
Fifteenth  Prize  are  as  high  as  $50.00!  If 
we  offered  merely  the  last  36  prizes  listed, 
this  would  be  better  than  any  of  our  pre- 
vious contests,  but  we've  added  14  bigger 
prizes  running  into  real  money  for  the  men 
who  mean  business. 

Now  let's  put  all  of  these  ideas  into  the 
form  of  regulations  to  govern  the  contest: 

RULES  OF  THE  CONTEST 

(1)  This  contest  is  open  to  any  mem- 
ber of  the  A.R.R.L.,  but  only  to  members. 
Entries  will  be  received  only  from  indi- 
viduals. 

(2)  The  contest  opened  September  1st 
and  will  close  at  midnight  on  November  10, 
1922.  To  be  fair  to  contestants  in  the 
western  states,  subscriptions  addressed  to 
us  may  be  placed  in  the  mails  in  your  town 
up  to  midnight  of  that  date — the  can- 
celling stamp  of  your  post-office  will  be  the 
guide.  Subscriptions  filed  in  the  mails 
after  midnight  of  Nov.  10th  will  not  be 
counted. 

(3)  Fifty  prizes  totalling  $2000.00  in 
value  will  be  awarded  as  hereinbefore  de- 
scribed, subdivided  as  we  have  listed;  and 
in  order  to  qualify  for  any  prize  listed  the 
minimum  number  of  subscriptions  specified 
therefor  must  be  turned  in.  The  right  is 
reserved  to  withhold  any  prizes  not  quali- 
fied for  by  the  submission  of  the  specified 
minimum  of  subs. 

(4)  Only  full-year  subscriptions  at 
$2.00  each  will  be  received  in  this  contest. 
They  may  be  new  subscribers,  renewals,  or 
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extensions  of  existing  subscriptions.  Full 
amount  must  accompany  the  filing  of  all 
subscriptions. 

(5)  To  enroll  in  this  contest,  submit 
your  name  and  address  to  the  Contest  Man- 
ager, QST  Subscription  Contest,  1045  Main 
St.,  Hartford,  Conn.  You  will  be  sent  im- 
mediately a  few  sample  copies  of  QST  and 
a  supply  of  special  subscription  blanks.  All 
subscriptions  must  be  filed  on  these  special 
blanks,  which  must  bear  your  name  in  or- 
der that  proper  credit  can  be  given  you. 
Try  to  anticipate  your  needs  for  further 
blanks  by  requesting  them  sufficiently  in 
advance,  but  if  you  run  short  WIRE  US. 
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(6)  The  prize  winners  will  be  an- 
nounced in  QST  for  December*  The  value 
of  the  prizes  will  be  awarded  the  respective 
winners  in  the  form  of  any  apparatus, 
equipment,  supplies  or  parts  which  they 
may  select  from  the  catalogs  or  advertise- 
ments of  any  QST  advertisers,  and  will  be 
delivered  without  expense  to  contestants. 
If  a  contestant  desires  apparatus  valued  in 
excess  of  the  prize  won,  QST  will  purchase 
it  for  him  if  he  will  deposit  the  difference 
in  value  with  us. 


Fellows,  this  thing  is  a  cinch!  The 
country  is  lousy  with  folks  wildly  inter- 
ested in  radio  and  you  ought  to  get  subscrip- 
tions from  every  one  you  meet  in  not  more 
than  two  minutes.  Every  aerial  marks  at 
least  one  prospect!  QST  will  do  these  folks 
worlds  of  good,  because  they're  looking  for 


something  nowadays  that  will  answer  their 
questions  and  not  merely  amuse  them  with 
pretty  pictures,yet  they've  never  been  told 
about  QST.  That's  all  you  have  to  do. 
Every  little  village  has  a  hundred  or  more 
of  them  and  in  the  cities  they  run  into  the 
tens  of  thousands — really!  You've  seen 
hundreds  of  single-wire  aerials  as  you  go 
about  your  home-town,  haven't  you?  Put 
some  sample  copies  under  your  arm,  your 
sub  blanks  in  your  pocket,  and  armed  with 
your  best  smile  you  drop  around  and  see 
these  folks.  Presto !  a  subscriber — just  like 
that!  You  don't  have  to  know  them — 
you're  not  limited  to  your  personal  friends 
— your  prospects  have  a  sign  hanging  out- 
<  side  the  house  right  now — every  aerial 
means  a  ten-to-one  shot  for  a  sub. 

Then  think  of  the  crowds  around  the  ra- 
dio supply  stores  at  noon — go  get  'em! 
And  the  membership  of  your  radio  club, 
which  is  many  times  what  it  was  when  we 
held  our  previous  contests — line  'em  up; 
your  amateur  friends — get  them  to  help 
you,  solicit  their  own  renewals  to  QST.  Do 
you  know  that  the  winner  of  the  First  Prize 
in  our  last  contest  lived  in  a  very  small 

CONTEST  MANAGER, 


town  and  won  first  honors  by  taking  sub- 
scriptions from  all  his  friends  over  the  air? 
You  can  do  that  too.  Why,  when  we  ran 
our  last  dinky  little  contest  it  was  a  hard 
job  to  sell  subscriptions;  of  course  every 
radio  amateur  would  subscribe  but  you  had 
to  dig  to  find  folks  outside  the  amateur 
class  who  were  interested;  once  in  a  while 
you  would  find  that  your  doctor  or  minister 
had  a  streak  of  wireless  interest  but  it  was 
rare.  To-day?  Shucks,  there're  MIL- 
LIONS of  them! 

QST* 8  idea  in  this  contest  is  to  provide 
intensely  interesting  possibilities  for  the 
contestant  in  every  kind  of  locality  and 
particularly  appealing  incentives  for  real 
workers-  Have  you  spare  time  which  you 
would  like  to  turn  into  radio-cash?  Here's 
your  chance.  Are  you  out  of  work  and  yet 
wild  to  get  some  new  stuff  for  this  winter? 
Oh  boy,  here's  your  meat!  In  fact,  daggone 
it,  we  aim  to  make  this  contest  so  interest- 
ing that  it's  worth  any  ham's  time  to  take 
a  week  off  and  do  nothing  but  work 
for  us — it's  awfully  hard  to  earn  $300 
in  a  week  any  other  way.  If  you're  seri- 
ous about  this  thing  you  can  think  of  doz- 
ens of  ideas  which  will  help  you :  you're  not 
necessarily  limited  to  your  own  home  town; 
borrow  the  family  flivver  some  day  and 
chase  over  to  the  near-by  towns  and  go  over 
them  with  a  fine-tooth  comb  too,  and  don't 
miss  any  aerials  on  the  drive  over;  and 
what's  the  matter  with  a  little  ad  in  your 
home-town  newspaper,  if  you  mean  busi- 
ness?; there's  no  limit  to  the  possibilities! 

ITS  NOT  TOO  LATE 

The  announcement  of  this  contest  is  just 
out  as  we  write  these  lines.  Each  mail 
shows  that  about  a  dozen  more  fellows  have 
decided  they'd  like  to  have  QST  help  outfit 
their  station  for  this  winter.  Is  your  name 
entered  as  a  contestant,  O.M.?  If  not,  it's 
high  time  you  got  in  on  the  swim.  Here's 
the  chance  of  a  lifetime.  Don't  let  it  get  by 
you.  It  isn't  too  late,  because  there  are 
plenty  of  prizes  and  actually  millions  of 
prospects,  and  the  contest  doesn't  end  un- 
til November  10th.  We  believe  that  any 
man  who  reads  these  lines  can  go  out  and 
get  a  hundred  subscriptions  in  a  few  hours. 
Honest,  it's  just  that  easy — try  it. 

Man,  dear,  this  is  the  chance  of  a  young 
lifetime-  It  isn't  every  day  in  the  year 
that  somebody  offers  to  buy  you  whatever 
you  want  for  your  station,  yet — we  repeat 
it —  we  WANT  to.  All  you  have  to  do  is 
hump  a  little.  Drop  a  postal  at  once  to  the 
Contest  Manager  and  ask  to  be  enrolled  and 
to  send  you  some  special  subscription  blanks 
PDQ  first-class  mail  and  meanwhile  start 
lining  up  your  friends.  You'll  be  sorry  if 
you  miss  this  opportunity.  Can  we  send 
the  blanks? 

QST  Subscription  Contest 
1045  MAIN  ST.,  HARTFORD,  CONN. 
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Multi-Stage  Amplifiers 

By  M.  C.  Battel* 

A  Paper  Presented  before  the  Radio  Club  of  America, 
Columbia  University,  New  York 


✓SEVERAL   methods  of  coupling  the 
successive  tubes  of  multi-stage  ampli- 
.  J  fiers  will  be  discussed.    The  uses  of 
each  type  including  the  useful  fre- 
quency range  will  be  mentioned. 
When  considering  the  design  of  an  ampli- 
fier the  first  thing  to  be  determined  is  the 
type  of  tube  to  use.    A  complete  set  of 
plate-current — grid-voltage    and  grid-cur- 
rent— grid-voltage  curves  for  different  plate 
voltages  should  be  obtained,  also  the  in- 
ternal plate-filament  circuit  impedance  vs. 
plate  voltage  obtained.   From  these  curves 
the  plate  battery  voltage  and  negative  grid 
voltage  necessary  for  the  proper  operation 
of  the  tube  as  an  amplifier  can  be  ootained. 

Figure  1  shows  some  curves  of  an  ampli- 
fier tube.  The  grid  must  have  a  sufficient 
negative  D.C.  voltage  applied  to  it  to  in- 
sure that  the  maximum  amplitude  of  A.G. 
voltage  to  be  applied  to  the  grid  will  not 
cause  the  tube  to  take  grid  current. 
Sufficient  plate  voltage  must  be  used  to  pro- 
duce a  fairly  straight  plate-current— grid- 
voltage  characteristic  but  must  not  be  so 
high  as  to  produce  saturation. 

Resistance  Coupling 

The  resistance  type  of  coupling  between 
tubes  will  be  considered  first.  Resistance 
coupling  has  much  to  recommend  it  when 
amplification  absolutely  without  distortion 
is  necessary.  The  value  of  resistance 
coupling  in  this  connection  is  due  to  the  fact 
that  the  amplification  is  independent  of  the 
frequency.  This  is  true  at  least  for  all 
audio  frequencies  if  the  coupling  condensers 
are  properly  proportioned. 

A  resistance-coupled  amplifier  circuit  is 
shown  in  Fig.  2. 

Tubes  to  be  used  in  resistance-coupled 
amplifiers  should  have  a  reasonably  high 
voltage-amplification  factor.  A  high  volt- 
age-amplification factor  means  a  high  inter- 
nal plate-to-filament  resistance;  this  re- 
quires a  high  value  of  coupling  resistance 
and  in  turn  a  higher  plate  voltage.  Due 
to  the  number  of  batteries  required  the 
plate  voltage  that  it  is  practical  to  use 
usually  determines  the  amplification  factor 
and  impedance  of  the  tubes  used  in  de- 
signs for  general  use.  A  coupling  resist- 
ance equal  to  the  resistance  of  the  tube 
plate-to-filament  circuit  or  possibly  as  much 
as  100%  higher  is  satisfactory.  The  grid 
resistances  are  necessary  in  order  to  main- 
tain the  grid  at  a  fixed  D.C.  voltage  with 

•Engineer,  Westtaffhouse  Elec.  A  Mfg.  Go. 


respect  to  the  filament.  The  resistance  will 
also  tend  to  relieve  the  grid  of  any  positive 
charge  that  might  be  accumulated  by  leak- 
age from  the  plate  battery  thru  the  coup- 
ling condenser. 

The  voltage  amplification  per  stage  of  re- 
sistance coupling  is  equal  to  %  the  voltage- 
amplification  constant  of  the  tube  when  the 
coupling  resistance  is  equal  to  the  imped- 
ance of  the  tube.  The  resistance  would 
have  to  be  10  times  the  impedance  of  the 
tube  to  give  90%  of  the  voltage  amplification 
factor.  It  is  obvious  that  the  plate  cir- 
cuit battery  voltage  would  be  out  of  reason 
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if  such  a  value  of  resistance  were  used. 

The  plate  voltage  must  be  sufficient  to  pro- 
duce a  linear  relation  between  grid  voltage 
and  plate  current. 

Choke-Coil  Coupling 

Figure  3  shows  a  circuit  using  choke- 
coils  or  reactances  for  coupling  between 
stages.  The  circuit  is  the  same  as  shown 
for  the  resistance  coupling,  the  resistance 
being  replaced  by  reactances.  The  react- 
ance can  be  so  designed  that  the  D.C.  re- 
sistance is  practically  negligible  and  the 
A.C.  impedance  very  high  for  even  very 
low  frequencies.  A  choke-coil  having  an 
inductance  of  50  to  75  henrys  can  be  de- 
signed so  that  the  efficiency  is  not  impaired 
at  the  high  audio  frequencies  by  the  capa- 
city of  the  coil.  It  is  an  advantage  to  use 
an  open-core  choke  coil  in  order  that  the 


Digitized  by 


Google 


26 


QST 


October,  1922 


coil  can  be  made  small  and  compact  without 
saturating  the  iron  of  the  core.  By  using 
sectionalized  windings  it  is  possible  to  keep 
the  natural  period  of  the  winding  entirely 
above  the  audible  range  even  when  the  in- 
ductance is  as  high  as  75  henrys. 

The  amplification  is  90%  of  the  voltage- 
amplification  factor  of  the  tube  when  the 
reactance  is  twice  the  impedance  of  the 
tube. 


Fig.  2 

Choke  coils  can  be  designed  for  use  at 
radio  frequencies  and  by  keeping  the  dis- 
tributed capacity  at  a  minimum  it  is  pos- 
sible to  obtain  amplification  over  a  con- 
siderable frequency  range  even  below  1000 
meters  wave  length. 

Transformer  Coupling 

Coupling  by  means  of  transformers  is 
desirable  in  many  audio  frequency  ampli- 
fiers and  is  to  be  preferred  for  radio  fre- 
quency. One  advantage  is  that  the  voltage 
can  be  stepped  up  in  the  transformer.  It 
is  desirable  when  using  transformers,  as 
will  be  shown  later,  to  employ  tubes  having 
a  low  impedance.  While  low-impedance 
tubes  have  a  relatively  low  voltage-ampli- 
fication factor  it  is  possible  to  realize  a 
greater  total  amplification  per  stage  using 
transformers  than  by  any  other  means. 

Figure  4  shows  a  transformer  connected 
in  a  circuit  and  the  equivalent  circuit  of  a 
transformer  and  tubes.  As  a  transformer 
is  intended  to  be  used  to  step  up  the  voltage 
it  is  necessary  to  make  the  step-up  ratio 
as  high  as  possible.  If  the  secondary  is 
first  taken  into  consideration  it  is  obvious 
that  a  great  many  turns  are  desirable  in 
the  secondary  winding.  The  limiting  factor 
is  the  highest  frequency  to  be  amplified. 
The  resonant  frequency  of  the  secondary 
winding  may  be  made  the  geometric  mean 
of  the  frequency  band  to  be  amplified.  If 
the  range  is  100  to  10,000  cycles  the 
resonant  frequency  may  be  1000  cycles. 
The  equivalent  circuit  of  the  transformer 
and  tube  may  then  be  represented  by  that 
of  a  parallel  resonant  circuit.  "C"  is  the 
combined  capacity  of  the  winding  and  grid- 
to-filament  capacity  of  the  tube  multiplied 
by  the  square  of  the  ratio  of  transforma- 
tion. The  reactance  of  this  circuit  at  the 
lower  frequency  is  that  of  the  inductance 
alone.    With  increasing  frequency  the  re- 


actance increases  and  reaches  a  very  high 
value,  acting  as  a  resistance  at  resonance, 
and  then  decreases  again  and  finally  at 
higher  frequencies  its  value  is  practically 
that  of  the  equivalent  capacity.  In  order 
to  explain  the  action  of  a  transformer  so 
designed  that  the  secondary  is  resonant, 
the  variation  in  the  A.C.  voltage  across  a 
coil  having  an  inductance  equal  to  the  in- 
ductance of  the  transformer  primary  when 
a  constant  voltage  of  varying  frequency  is 
impressed  upon  the  grid  of  the  first  ampli- 
fier tube  will  be  shown.  The  tube  may  be 
considered  as  a  generator  having  an  imped- 
ance R.  The  voltage  generated  will  there- 
fore divide  between  the  resistance  R»  and 
the  reactance  coL  of  the  transformer 
primary.  At  low  frequencies  coL  is  small 
and  most  of  the  voltage  generated  is  lost 
as  RI  drop  in  RQf  the  internal  plate- 
filament  resistance.  As  the  frequency  is 
increased  coL  increases  and  when  coL 
is  twice  the  R*  the  RI  drop  in 
Ro  is  less  than  10%  of  the  voltage  gener- 
ated. It  is  obvious  then  that  no  matter 
how  great  the  reactance  may  be  made  the 
voltage  across  the  reactance  cannot  be 
greater  than  \ies. 

The  addition  of  the  secondary  winding 
and  connections  to  the  tube  only  affects  the 
impedance  of  the  primary  as  would  the  ad- 
dition of  the  equivalent  capacity  C.  The 
reactance  then  becomes. 

LP(D 

Xv  =  

1— LpC(ol 

While  the  capacity  causes  the  reactances 
of  the  winding  to  increase  to  a  great  value 
and  then  to  decrease  again  as  the  fre- 
quency is  increased,  the  increase  above  the 
value  for  which  there  is  practicany  no  RI 


Fig.  3 


drop  in  Ro  can  not  change  the  voltage 
across  the  primary  winding.  The  second- 
ary voltage  is  equal  to  the  voltage  across 
the  primary  multiplied  by  the  ratio  of 
turns. 

Transformers  can  be  designed  to  give 
very  little  variation  in  amplification  for 
different  frequencies  or  to  be  sharply  reson- 
ant. The  secondary  winding  can  be  the 
same  in  either  case.  If  the  primary  in- 
ductance is  sufficiently  high  to  ^produce 
little  RI  drop  in  /?«,  at  low  frequency  and 
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the  secondary  winding  is  not  resonant  at 
a  frequency  so  low  that  the  reactance  de- 
creases too  rapidly  as  the  frequency  is  in- 
creased, the  amplification-against-f requency 
curve  is  as  shown  in  Figure  "5,  Curve  1. 
The  second  curve  (2)  shows  the  effect  of 
decreasing  the  number  of  primary  turns. 

By  decreasing  the  primary  turns  still 
further,  the  peak  is  made  sharper  and  the 
maximum  amplification  greater  because  the 
step-up  ratio  is  increased  if  the  primary 
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Fig.  4 

turns  are  decreased  while  the  secondary 
turns  remain  constant.  It  is  desired  to 
emphasize  the  fact  that  the  resonance  effect 
is  only  due  to  the  transformers  being  con- 
nected to  a  generator  having  a  high  inter- 
nal impedance.  If  the  tube  plate-filament 
resistance  could  be  zero,  no  peak  could  be 
obtained.  The  only  currents  supplied  to  the 
transformer  are  the  magnetizing  current 
and  a  load  current  that  is  delivered  to  a 
capacitive  load.  If  the  internal  plate- 
filament  impedance  of  the  tube  is  decreased 
the  effect  on  the  variation  of  amplification 
with  frequency  is  the  same  as  the  effect 
of  increasing  the  number  of  primary  turns. 

The  secondary  voltage  is  practi- 
cally equal  to  the  voltage  across 
the  primary  multiplied  by  the  ratio 
of  transformation.  If  the  trans- 
former is  well  designed  there  is  no 
leakage  and  therefore  no  chance 
of  series  resonance.  The  resist- 
ance of  the  windings,  core  losses, 
and  dielectric  losses  modify  the 
above  statements  slightly.  Trans- 
formers afford  a  practical  method 
of  coupling  tubes  for  cascade.  It 
is  not  practical  to  use  more  than 
two  or  at  most  three  stages  of 
audio-frequency  amplification.  The 
last  step  may  consist  of  a  power 
tube  if  a  powerful  loud-speaker  is 
used.  For  signals  weaker  than  can  be  re- 
ceived with  audio  amplifiers,  radio  fre- 
quency should  be  used. 

Radio  Frequency  Amplification 

The  greatest  obstacle  to  be  overcome  in 
the  design  of  a  radio-frequency  amplifier 
is  the  self-oscillations  set  up  when  a  radio- 
frequency  amplifier  is  connected  to  a  tuned 
circuit,  the  oscillations  being  due  to  feed- 
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back  thru  the  inter-electrode  capacities. 
Other  feed-backs  may  be  effectively  elimin- 
ated. If  a  transformer  is  used  the  ampli- 
fier will  tend  to  oscillate  at  a  frequency  at 
which  the  transformer  behaves  as  an  in- 
ductance. The  inductance  in  the  plate  cir- 
cuit then  gives  rise  to  regeneration  as  in 
the  well  known  regenerative  tuned-plate 
circuit.  The  nature  of  the  feed-back  has 
been  explained  by  Miller,  Ballantine  and 
others.  Figure  6  shows  the  equivalent  cir- 
cuit of  a  tube  with  its  inter-electrode  capa- 
cities, also  a  diagram  of  the  phase  relations 
of  the  plate  current  and  various  voltages 
acting  in  the  circuits. 

Starting  with  IP  we  may  draw 
RJP  representing  the  RI  drop  in  the  plate 
circuit.  90°  ahead  of  this  voltage  we  may 
draw  Xv  IP  representing  the  voltage  across 
the  reactance  XP.  The  sum  of  these  volt- 
ages is  in  phase  with  eg.  eP  is  equal  and 
opposite  to  /PXp  and  causes  a  current  to 
flow  through  Cm,  the  capacity  between 
plate  and  grid.  This  current  flows  to  the 
filament  thru  the  circuit  connected  be- 
tween grid  and  filament  when  the  tube  is 
connected  to  a  tuned  loop.  At  resonance 
the  grid  and  filament  circuit  is  of  the 
nature  of  a  resistance,  being  a  parallel 
resonant  circuit.  Cm  is  very  small  and 
the  current  thru  Cm  will  be  a  current 
leading  the  voltage  eP  in  phase  by  nearly 
90°  since  the  impedance  of  Cm  is  very 
great.  The  voltage  drop  over  the  resonant 
grid  circuit,  which  behaves  as  an  effective 
resistance,  will  be  in  phase  with  e»  and  there- 
fore tend  to  regenerate  or  sustain  oscilla- 
tion. Only  when  the  plate  circuit  reactance 
is  inductive  can  the  feed-back  occur  in  the 
proper  phase  to  regenerate. 

The  voltage  eP  is  180°  out  of  phase  with 
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\iet  when  the  impedance  Xv  is  replaced  by 
resistance  and  in  that  case  it  is  not  possible 
to  induce  a  voltage  in  the  grid  circuit  thru 
Cm  that  would  be  in  phase  with  the  original 
voltage  eg. 

Transformers  for  wave  lengths  below 
1000  meters  must  be  designed  so  as  to  keep 
the  distributed  capacity  of  the  windings 
themselves    and    between    primary  and 
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secondary  windings  at  a  minimum  value. 
We  have  found  iron  cores  to  be  useful  even 
at  a  wave  length  of  800  meters.  The  iron 
must  be  thin  and  the  laminations  well  in- 
sulated.   The  permeability  of  the  iron  is 


Cm 


FlO.  6 

of  some  advantage  as  the  primary  and 
secondary  windings  can  be  located  farther 
apart  than  they  could  be  in  air  for  the 
same  coupling  or  flux  linkage.  The  losses 
in  the  iron  core  are  a  benefit  rather  than 


a  loss  as  the  impedance  of  the  trans- 
former primary  may  be  such  that  the  phase 
of  the  plate  voltage  with  respect  to  the 
grid  voltage  may  never  be  right  for  regen- 
eration. 

It  is  interesting  to  note  that  the  regener- 
ative action  can  occur  only  in  the  tube  con- 
nected to  the  tuned  loop  circuit  provided 
all  the  transformers  are  similar.  The  feed- 
back occurs  at  a  frequency  for  which  the 
transformer  behaves  as  an  inductance  and 
when  a  resistance  or  its  equivalent  is  con- 
nected between  the  grid  and  filament. 

Radio-frequency  amplification  has  not 
been  widely  used  by  amateurs  because  it  is 
very  difficult  to  secure  amplification  on  200 
meters.  For  wave  lengths  from  250  meters 
and  upward  radio-frequency  amplification 
is  entirely  practical.  For  the  reception  of 
broadcasted  entertainment  a  loud  speaker 
is  usually  desired  if  vacuum  tubes  are 
used  and  audio-frequency  amplification  is 
necessary  for  the  operation  of  a  loud- 
speaker. It  is  not  practical  to  use  more  than 
3  or  4  vacuum  tubes  requiring  considerable 
current  for  filament  heating,  as  the  storage 
battery  would  be  very  expensive  to  pur- 
chase and  to  maintain.  For  this  reason 
radio-frequency  amplification  has  not  come 
into  general  use,  the  regenerative  circuit 
with  audio-frequency  amplification  usually 
being  used  instead. 

There  are  many  places  where  the  use  of  a 
loop  or  coil  aerial  is  desirable  or  necessary 
and  then  radio-frequency  amplification  is 
necessary.  This  is  true  in  a  great  many 
congested  districts  and  apartment  houses. 


Break-In  for  C.  W. 

By  "B—P" 


WIY  don't  more  of  you  fellows  use 
some  form  of  break-in  system? 
With  C.W.  it  works  out  beauti- 
fully! Most  of  the  old  objections 
to  it  are  removed  and  because  of 
its  many  advantages  and  ease  of  operation 
it  is  lots  of  fun. 

Not  a  million  nights  ago  a  station  which 
we  shall  designate  as  A*  called  "CQ"  and 
announced  that  he  had  traffic  going  south. 
Before  he  finished  calling,  station  B* 
answered  and  told  him  "QRV."  A  immedi- 
ately broke  to  B  and  started  with  the  mes- 
sage. When  he  got  about  half-way  thru 
the  message  B  had  local  interference  so  he 
sent  one  dash  which  stopped  A  and  then 
said  —  QRM."  Both  operators  re- 
mained quiet  until  the  QRM  stopped, 
neither  changing  his  tuning.  Presently  B 
gave  the  last  word  he  received  correctly 
followed  by  "K,"  and  A  continued  from 
that  word.  Several  messages  were  ex- 
changed in  somewhat  the  same  manner, 
breaking  at  times  due  to  doubtful  reception 


of  a  word.  For  a  third  station  to  keep 
track  of  both  transmitting  stations  re- 
quired acrobatic  tuning  manoeuvers  which 
only  a  Reinartz  tuner  could  hope  to  do. 

From  the  above  incidents  selected  from 
many  a  few  of  the  advantages  of  break-in 
will  be  seen.  Actual  use  will  make  them 
even  more  apparent.  A  receiving  station 
in  doubt  about  a  word  will  not  need  to 
worry  and  perhaps  miss  other  words  and 
when  his  turn  comes,  call,  sign,  and  ask 
for  a  repeat  starting  at  such-and-such  place 
and  ending  with  a  certain  other  word,  but 
instead  breaks  as  soon  as  the  word  has  been 
sent  and  it  is  immediately  repeated.  This 
saves  lots  of  time  and  laborious  calling, 
lessens  interference,  and  because  of  the 
ease  of  breaking  on  words  that  might  other- 
wise be  guessed  at,  more  accurate  messages 
result  and  more  of  them  are  delivered  to 
the  correct  address. 

Now  there  are  many  methods  of  oper- 
ating a  successful  break-in  system.  Some 
amateurs   who   have   trouble   with  their 
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transmitter  paralysing  their  detector  tube 
have  been  able  to  use  a  small  loop  in  the 
secondary  circuit  to  balance  out  this  energy. 
All  kinds  of  double-contact  keys  have  been 
devised  which  when  connected  in  the  ground 
circuit  act  also  as  a  switch  for  connecting 
the  receiving  set  to  the  aerial  when  in  the 
"up-position."  However,  as  most  amateurs 
find  a  long  low  wire  best  for  receiving  it 
is  natural  to  find  that  the  most  common 
break-in  used  is  accomplished  by  simply 
listening  with  the  receiving  set  on  this 
other  aerial.  This  works  very  nicely  ex- 
cept when  listening  close  to  the  trans- 
mitting wave. 

The  receiving  aerial  should  be  at  right 
angles  to  the  transmitting  aerial  to  pick 
up  the  least  energy.  Where  the  receiving 
aerial  is  close  to  the  transmitting  aerial 
or  lead-in  it  may  be  found  that  the  antenna 
current  jumps  when  the  receiving  set  is 
tuned  to  the  same  wave.  The  thing  to  re- 
member in  this  connection  is  that  antenna 
current  and  radiation  are  not  the  same 
thing.  In  every  case  we  have  investigated, 
the  station  was  weaker  at  a  distant  station 
when  the  antenna  current  was  increased  in 
this  manner,  showing  it  to  be  a  matter  of 
absorption  and  not  useful  radiation. 

Once  again  the  Reinartz  tuner  is  of 
great  value  as  in  it  the  antenna  circuit  is 
aperiodic  and  not  tuned  to  the  transmitting 
wave  under  any  ordinary  conditions;  hence 
on  a  separate  wire  for  break-in  work  it 
does  not  affect  the  transmitter  nor  cause 
heavy  currents  in  the  receiver.  It  was 
stated  in  the  July  issue  that  it  was  thought 
the  Reinartz  tuner  would  make  an  excellent 
combination  with  the  Beverage  wire.  This 
has  been  tried  out  on  a  short  wire  at  1HX 
and  found  to  be  the  correct  dope  and, 
furthermore,  because  the  wire  runs  away 
from  the  transmitting  aerial  and  is  not 
directional  towards  the  transmitter,  no 
trouble  is  experienced  in  receiving  on  any 
wave,  even  on  the  same  wave  as  the  trans- 
mitter. 

The  foregoing  are  a  few  suggestions  as 
to  how  breaking-in  can  be  done.  In  some 
cases  where  the  energy  absorbed  in  the 
coils  of  the  receiving  set  from  the  trans- 
mitter is  sufficient  to  render  the  detector 
inoperative,  the  aerial  and  ground  leads 
may  be  reversed  so  that  the  incoming 
energy  absorbed  in  the  receiving  aerial  is 
of  such  phase  relation  as  to  buck  the  energy 
induced  in  the  coils  of  the  set,  thus  allow- 
ing receiving  to  be  successfully  done  closer 
to  the  transmitting  wave.  A  heavier  grid 
leak  will  make  the  "come-back"  of  the  tube 
less  sluggish.  There  are  probably  several 
other  kinds  used  not  mentioned  above.  If 
so,  QST  will  be  glad  to  hear  about  it.  We 
believe  it  is  worth  while  and  it  surely  adds 
a  lot  to  the  enjoyment  of  traffic  handling. 

•Call  furnished  on  request. 


NEW  BOOKS  RECEIVED 

(Continued  from  page  20) 
we  have  never  appreciated  the  desirability 
of  introducing  modern  merchandising 
methods  in  the  electrical  supply  house 
where  we  buy  our  stuff  and  are  perfectly 
content  if  the  lad  behind  the  counter  can 
tell  us  what  it's  made  of  and  who  made  it 
and  discuss  it  with  us  as  a  fellow-ham,  we 
admit  that  if  this  book  by  its  good  advice 
improves  the  perfectly  horrible  retail  radio 
conditions  to  be  found  in  every  town,  its 
authors  rate  recognition  in  our  Hall  of 
Fame. 

It  is  the  only  book  of  its  kind  we  have 
seen  and  the  experience  of  its  authors 
makes  it  authoritative  anyway.  It  gives 
comprehensive  advice  on  policies,  financing, 
equipment,  stock,  advertising,  selling  and 
demonstrating,  installing,  speeding  sales, 
record-keeping,  etc.  The  authors  recognize 
the  amateur  to  the  extent  of  advising  radio 
stores  to  fit  up  a  "clubroom"  with  a  read- 
ing table,  blackboard,  lots  of  chalk,  and 
some  chairs,  where  hams  can  congregate 
and  chew  the  old  sock.  "The  amateur  is  a 
very  powerful  factor  in  the  building  of  a 
radio  retail  business  and  his  good  will  is 
something  which  must  be  fostered  at  all 
hazards."   9SP  must'ave  told'em  that. 


"Radio  for  the  Amateur,"  by  A.  FL 
Packer  and  R.  R.  Haugh;  207  pp.  5x7%; 
Goodheart-Willcox  Co.,  Inc.,  Chicago. 

We  object  to  the  title  of  this  book.  The 
authors  have  made  the  mistake  of  consider- 
ing the  wireless  newcomer  an  amateur.  In 
fact  so  elementary  is  this  book,  so  much 
does  it  resemble  a  text  for  a  kindergarten, 
that  it  might  be  entitled  "Radio  for  the 
Dumb-bell."  It  consumes  207  pages  in  lead- 
ing its  readers  up  to  vacuum  tubes.  Never- 
theless it  has  its  very  distinct  place  in 
the  economy  of  things-— in  fact,  judging  by 
most  of  the  novice  listeners  we've  seen, 
we'd  say  this  book  is  exactly  their  speed. 
In  the  most  elementary  of  styles  it  ex- 
plains everything  about  simple  reception 
and  transmission  and  does  it  as  well  as 
one-syllable  words  will  permit.  The  draw- 
ings are  just  as  simple,  and  most  of  the 
steps  are  illustrated  and  explained  by  well- 
chosen  hydraulic  analogies.  Anybody  who 
cannot  gather  the  fundamentals  of  radio 
after  reading  this  book  should  quit  trying 
and  get  a  job  somewhere  as  a  radio  expert. 


"The  ABC  of  Vacuum  Tubes;*  by  E.  H. 
Lewis,  radio  instructor,  East  Side  Y.M.C.A.,. 
New  York;  132  pp.,  5x7%;  Norman  W. 
Henley  Pub.  Co.,  N.Y.C.,  $1.00. 

Exactly  what  its  title  implies:  an  ele- 
mentary and  practical  book  on  the  theory 
and  operation  of  vacuum  tubes  as  detectors 
and  amplifiers,  explaining  non-mathematic- 
ally  the  fundamental  principles  upon  which 
all  V.T.  circuits  are  based.    In  our  obser- 
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vation  most  practical  amateurs  are  sadly 
deficient  in  tube  theory;  this  little  book  will 
fill  that  need.  It  is  one  of  the  few  recent 
"novice  books"  which  are  likewise  of  interest 
to  the  amateur  field.  The  author  presents 
some  excellent  characteristic  curves  in  ex- 
plaining his  theory,  and  practical  A.R.R.L. 
members  who  get  a  headache  whenever  the 
charcoalistic-curve  is  mentioned  would  do 
well  to  secure  this  book  and  enjoy  the 


pleasant  sensation  of  being  posted.  The 
book  is  likewise  an  admirable  supplement  to 
the  reading  of  the  novice  who  has  mastered 
his  texts  on  generalities — V.T.  theory  is 
the  next  step. 

Ho  hum;  not  much  doing  this  month. 
Wish  somebody  would  write  something 
about  amateur  radio. 

K.B.W. 


"And  the  Land  Shall  Be  Visited  by 
Plague  and  Pestilence" 


By  "The  Prophet" 


IN  a  village  in  the  land  which  the  Great 
God  Antennius,  God  of  Radio,  thru  his 
earthly  agents,  the  Department  of  Com- 
merce, hath  named  the  Eighth  District, 
there  dwelt  certain  youths  of  the  Tribe 
of  the  Patriarch,  known  as  The  Old  Man, 
and  of  the  Young  Squirt,  and  the  Wor- 
shippers of  the  Almighty  Wouff-Hong  and 
the  terrible  Retty-Snitch,  who  at  an  early 
age  did  suffer  sorely  from  the  visitations 
of  that  dread  insect,  the  Radio  Bug.  And, 
verily,  the  disease  did  spread  until  several 
of  the  wisest  and  fairest  (?)  of  the  young 
men  of  the  country-side  had  fallen  victims. 
The  antics  of  the  stricken  were  amusing, 
tho  terrible,  to  watch.  They  did  suddenly 
seem  possessed  of  the  devil,  for,  verily, 
they  rushed  about  with  wonderful  speed; 
they  raised  poles  of  fearful  altitude  and 
construction  in  their  back  yards;  they  did 
dig  up  the  family  flower  garden  and  sink 
therein  awesome  quantities  of  all  the 
metals  which  man,  in  his  cunning,  hath 
discovered;  they  begged  from  their  sires 
pieces  of  gold  and  silver  wherewith  to  pur- 
chase more  junk,  neither  was  paper 
scorned;  they  did  make  all  manner  of  evil 
noise,  yea,  even  unto  the  early  hours  of 
the  morning.  And  the  neighbors  and  kin 
of  these  youths  gnashed  their  teeth  and 
said  unto  them>  "Now,  wherefore  makest 
thou  such  awful  screechings  and  buzzings 
and  sputte rings  and  howls  thruout  the 
night  watches?  Verily,  thou  must,  indeed, 
be  possessed  of  the  devil!" 

But,  verily,  the  bite  of  the  Radio  Bug  is 
deep  and  in  spite  of  prosecutions  and  tor- 
tures these  youths  did  prosper  mightily 
until,  finally,  they  builded  unto  themselves 
mighty  sets  of  great  power.  The  youth 
who  aforetimes  squeaked  upon  a  squeak 
box  now  hammereth  right  lustily  upon  the 
key  of  a  C.W.  set  and  calleth  all  of  his 
friends,  yea,  even  unto  the  Sixth  District, 
and  doth  handle  many  messages  of  great 
import.  He  maketh  new  records  and 
smasheth  old  ones.  He  joineth  clubs  of 
other  butfs  and  there  absorbeth  and  giveth 


off  much  wisdom.  He  sitteth  up  at  night 
and  poundeth  his  key  and  weareth  the  cans, 
yea,  even  unto  the  fourth  watch.  He  taketh 
great  pride  in  his  set,  which  is  right.  He 
expandeth  his  chest  and  saith  unto  all  who 
pass  by,  "Lo,  look  upon  me.    I  am  a  bug." 


The  God  of  QRM 


And  as  it  is  in  this  village,  so  is  it  all  over 
this  land. 

But,  lo,  time  passeth  unto  the  space  of 
about  two  years  after  the  European  erup- 
tion and  the  Great  God  Antennius,  God  of 
Radio,  did  look  unto  his  Traffic  Manager 
and  spake  unto  him  thusly,  "Look  upon 
these  Amateurs.  Verily,  they  do  think 
they  are  the  whole  cheese.  Now  will  I  show 
to  them  the  error  of  their  ways  and,  may- 
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hap,  lead  them  to  better.  I  will  send  unto 
them  a  great  plague  and  I  will  not  allow 
one  Bug  to  escape." 

Then  did  he  sit  him  down  to  meditate. 
Suddenly  he  sprang  high  in  the  air  and 
cracked  his  heels  together  thrice  and 
shouted,  "Eureka!"  which  meaneth  in  the 
Grecian  tongue — "Now  will  I  fix  these  am- 
ateurs," for  verily  he  had  concocted  a 
wicked  scheme — the  Radio  Phone. 

So  it  came  to  pass  that  in  the  space  of 
a  few  weeks  the  minds  of  men  became 
flooded  with  the  whispers  of  the  Great 
Antennius  and  the  first  broadcasting  station 
did  open  up.  But  what  sayeth 
the  prophets?  "It  never  rains 
but  it  poureth."  And  truly  it 
is  spoken,  for  in  the  space  of  a 
few  moons  there  were  scores  of 
these  obnoxious  despoilers  of 
the  ether  in  operation  and  then 
did  some  wise  persons  among 
the  Gentiles  invent  the  science 
of  Radio.  Then  an  avalanche 
started  and,  verily,  the  multi- 
tudes did  purchase  sets,  yea,  the 
butcher,  the  baker,  the  candle- 
stick maker,  and  those  in  author- 
ity and  friends  of  those  in 
authority.  And  it  came  to  pass 
in  those  days  that  the  air  was 
filled  with  all  manner  of  sounds 
and  screeches  and  grunts  and 
growls  and  howls  and  squeaks 
and  roars  and  scratches  and 
fizzes,  in  addition  to  the  already 
over-sufficient  confusion  caused 
by  the  traffic  handled  by  the 
men  of  commerce  and  the  Ama- 
teurs. And,  since  the  sets  used 
by  the  would-be  listeners  were 
mostlv  of  doubtful  vintage,  they  got  the 
benefit  of  all  this  babble.  Then,  even  as  the 
Great  Antennius  had  planned,  they  did  rise 
up  in  their  wrath  and  ignorance  and  blame 
it  all  on  the  Amateurs.  And  they  sent  run- 
ners and  messengers  to  the  consuls  and 
prefects  and  all  those  in  authority  and 
demanded  that  all  Amateurs  be  forthwith 
fed  to  the  Royal  Menagerie.  Yea,  verily, 
if  an  Amateur  ventured  only  to  pound  upon 
his  key  he  was  to  be  thrown  into  the  dun- 
geons. For  the  Listeners-to-Music  reasoned 
thusly,  "Now  wherefore  are  these  Amateurs 
who  have  sprung  up  in  such  alarming  num- 
bers since  we  invented  Radio?  And  why- 
fore  does  their  wireless  interfere  with  our 
Radio?  For  is  it  not  of  more  import  that 
we  listen  to  the  outpourings  of  the  stations 
that  do  broadcast  than  that  they  relay  mes- 
sages and  improve  upon  their  sets?  For 
what  know  we  of  these  dah-de-dahs,  any- 
way?" And,  verily,  some  in  their  ignorance, 
did  even  try  to  silence  the  men  of  com- 
merce and  the  ships  upon  the  great  waters. 
Then  they  sat  them  down  and  wrote  again 
to  their  friends  in  the  Courts  of  the  Law 
and  implored  them  to  cause  all  Amateurs 


to  be  beheaded  or  at  least  imprisoned. 

Then  were  the  Amateurs  in  a  sad  plight, 
even  as  the  Great  Antennius  had  intended. 
It  became  an  act  of  great  courage  to  trans- 
mit at  all,  for  if  they  did  so,  were  they 
not  certain  to  be  invited  to  a  neck-tie  party? 
Verily,  the  handling  of  traffic  became  more 
and  more  difficult  since  many  Amateurs 
had  given  up  in  disgust  and  others  had 
turned  traitor  and  joined  the  ranks  of  the 
Listeners-to-Music  (?).  With  the  excep- 
tion of  a  few  men  of  brave  and  strong  heart 
and  possessed  of  shot  guns,  transmitting 
became  almost  a  lost  art. 


the 


.  .  .  all  manner  of  evil  noise,  yea,  even  unto 
early  hours  of  the  morning." 


Then  spake  the  Great  Antennius  again  to 
his  Traffic  Manager  and  said  unto  him, 
"Verily,  I  now  believe  the  Amateurs  have 
learned  the  lesson  that  I  intended  them  to 
learn,  to  wit — that  they  do  not  compose 
the  whole  of  the  cheese.  Therefore  will  I 
strengthen  their  hearts  and  cause  them  to 
fight  against  this  great  plague  which  is 
upon  them  and  to  regulate  it  to  its  proper 
place;  since,  verily,  it  doth  now  appear  to 
me  that  it  is  possible  for  the  Radio  Phone 
to  be  of  some  use  to  the  world.  There- 
fore I  will  not  allow  it  to  be  crushed  en- 
tirely." 

Then  the  whispers  of  the  Great  Anten- 
nius, God  of  Radio,  filled  the  hearts  of  the 
Amateurs,  who  took  heart,  verily,  and  were 
strong  as  of  yore.  They  did  drag  out  their 
hereditary  weapons,  the  Ancient  Wouff- 
Hong,  the  Terrible  Retty-Snitch  and 
T.O.M.'s  Kat,  yea,  it  is  even  told  to  the 
prophet  that  some  of  the  more  bellicose 
gentry  among  the  dwellers  in  the  Land  of 
the  Eighth  District  even  employed  the 
lethal  weapon  known  as  the  "forty-five." 
The  battle  was  indeed  terrible  for  doth  not 
the    Wouff-Hong    smite    grieviously,  and 
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biteth  not  the  Retty-Snitch  deep,  and  doth 
not  the  Eat  of  T.O.M.  scratch  most  woe- 
fully? And  many  men  fell  on  both  sides 
and  for  a  time  the  Amateurs  did  not  pros- 
per since  they  were  few  in  number  against 
the  great  host  of  the  Amalekites  arrayed 
against  them. 

Then  again  spake  the  Great  Antennius. 
God  of  Radio,  unto  his  Traffic  Manager  ana 
said  unto  him,  "Put  thou  it  into  the  hearts 
of  mine  earthly  agents,  the  Department  of 
Commerce?  to  help  these  struggling  Ama- 
teurs against  this  plague  which  I  in  my 
folly  have  laid  upon  them,  by  laws  which 
shall  wisely  and  justly  control  these  broad- 
casting stations.  Put  thou  it  also  into 
the  hearts  of  the  Amateurs  that  they  must 
refrain  from  pounding  upon  their  keys 
during  the  first  watch  of  the  night  since 
it  is  evident  that  the  listeners,  it  matter- 
eth  not  how  nutty,  must  also  have  their 
time." 

And  it  was  so.    The  earthly  agents  of 


the  Great  Antennius  did  wisely  and  justly 
control  the  Broadcasting  Stations  and  the 
Amateurs  did  stand  by  (and  some  even 
enjoy  the  concerts)  during  the  first  watch 
and  then  after  most  of  the  listeners  were 
tucked  in  their  beds,  traffic  flowed  as  usual 
during  the  rest  of  the  night  watches;  al- 
though there  still  remained  some  mis- 
guided persons  on  both  sides  who  stubborn- 
ly maintained  that  the  ether  belongeth  en- 
tirely to  them.  But  the  Great  and  Terrible 
Wouff-Hong  that  squelcheth  all  things  evil 
will  surely  squelch  them  in  time — so  where- 
fore worry?  And  as  runneth  the  pro- 
phecy from  NAA  in  the  noontide  watch — 
f'The  indications  are  for  generally  fair 
weather  throughout  the  United  States  ex- 
cept for  scattered  thunder  storms  in  some 
portions." 

Mora  omnia  vincit — which  meaneth  in 
the  language  of  the  Ancient  Men  of  Lathna, 
"Long  live  Amateur  Radio!" 


Amplifier  Operation  from  A.C.  Supply 

By  P.  D.  Lowell* 


For  years  we  bare  bus  looking  forward  to  the  dor  whoa  wo 
from  the  A.C  honso-llfhtins;  supply.    Early  attoaapto  In  this  din 
too  rosldua!   bum  " 
proffToss 
Is  I 


imposing  a  severe  handicap  on  roc  option.  Recently,  ww 
mads  towards  a  solution  and  It  is  safo  to  assumo  that  the  day 

oumal 


Is  not  far  removed.  In  this  article,  reprinted  from  tho  July  issue  of  tho  Journal  of  tho  Aaasrloaar 
Institute  of  Electrical  Engineers  with  the  kind  permission  of  tho  Institute,  Mr.  Lowell  dsscrlhoa  tho 
most  recent  progress  in  America  in  this  direction. — Editor. 


ELECTRON  tube  amplifiers  now  form 
an  important  part  of  practically  all 
radio  receiving  sets,  except  the  most 
simple  types.  Such  amplifiers  are  in 
fact  necessary  to  receive  distant  sta- 
tions, or  when  using;  coil  antennas.  For 
good  operation,  amplifier  tubes  require  for 
the  filament  a  source  of  voltage  of  very 
constant  value  (usually  about  6  volts)  and 
for  the  plate  a  source  of  voltage  of  from  40 
to  perhaps  300  volts.  The  filament  voltage 
is  usually  supplied  by  storage  cells,  and  the 
plate  voltage  by  dry  cells.  The  mainten- 
ance of  these  cells  in  operating  condition, 
especially  the  storage  cells,  is  often  a 
source  of  much  difficulty  and  annoyance. 
The  storage  cells  are  necessarily  bulky  and 
heavy,  require  constant  attention  to  main- 
tain proper  charge  and  density  of  electro- 
lyte, give  off  injurious  acid  or  other  fumes, 
and  are  subject  to  considerable  variations 
of  voltage  during  the  period  of  discharge. 
The  development  of  an  amplifier  which  can 
be  supplied  from  the  ordinary  110- volt,  a -a. 
lighting  mains  is  of  considerable  practical 
importance,  since  it  would  eliminate  the 
practical  difficulties  of  maintaining  storage 

*  Assoc  is ta  Physicist,  Bureau  of  Standards. 


The  amplifier  using  such  a-c.  supply 

"iabikty, 


cells. 

has  the  important  advantages  of  reliabil 
convenience,  and  cheapness  both  in  first 
cost  and  operating  cost. 

Such  an  amplifier  using  five  stages  of 
amplification  has  been  developed  at  the 
Bureau  of  Standards.    There  are  three 


Frt.1  Two-Staqe  Amplifier  Circuit,  usinq 
v    Tube  Detector  * 

stages  of  radio-frequency  amplification  and 
two  stages  of  audio-frequency  amplification. 
It  is  the  purpose  of  this  note  to  describe 
briefly  this  amplifier. 

The  first  arrangement  tried  consisted  of 
one  radio-frequency  stage  of  amplification, 
detector  and  one  audio-frequency  stage. 
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The  filaments  of  the  three  tubes  were 
lighted  by  6  volts  supplied  by  a  step-down 
transformer,  the  primary  of  which  was 
connected  to  the  110-volt,  60-cycle  power 
mains.   The  circuit  is  shown  in  Fig.  1. 

In  Fig.  1,  the  filament  lighting  trans- 
former is  shown  at  A.  supplying  voltage 
for  the  filaments  of  electron  tubes  B9  C 
and  D.  The  amplifier  input  circuit  is  con- 
nected to  the  grid  of  tube  B  and  to  the 
slider  of  the  balancing  resistance  E,  the 
latter  having  a  resistance  of  200  ohms 
and  being  connected  across  the  filament 
line.  A  radio-frequency  transformer  is 
shown  at  H,  a  balancing  resistance  at  F, 
an  audio-frequency  transformer  at  /,  ana 
another  balancing  resistance  at  G.  The 
purpose  of  the  balancing  resistances  E,  F, 
G,  is  to  keep  the  normal  voltage  of  the  grids 
at  a  steady  value  with  respect  to  the  aver- 
age voltage  of  the  electrical  midpoint  of  the 
filament  and  thus  to  eliminate  the  hum 
which  variations  of  the  grid  voltage  would 
cause.  These  balancing  resistances  are  ad- 
justed until  the  hum  is  eliminated.  Recep- 
tion was  accomplished  with  this  circuit  but 
there  was  considerable  60-cycle  hum  present 
in  spite  of  the  beneficial  effect  of  the 
balancing  resistances. 


Fi£.  2 'Two-Stage  Amplifier  twng  Crystal  Dtiecbr 

The  employment  of  a  crystal  detector  in 
place  of  the  electron  tube  detector  reduced 
the  60-cycle  hum  very  considerably.  This 
circuit  is  shown  in  Fig.  2. 

When  an  electron  tube  is  used  as  the 
detector,  there  is  impressed  on  both  the 
plate  and  the  filament  a  60-cycle  a-c.  volt- 
age which,  although  small,  becomes  very 
objectionable  when  amplified  by  one  or  two 
stages  of  audio-frequency  amplification. 
When  the  crystal  detector  is  used,  no  60- 
cycle  voltage  is  supplied  to  the  detector 
circuit.  The  radio-frequency  transformer 
whose  output  is  delivered  to  the  detector 
circuit  prevents  the  passage  in  any  appre- 
ciable amount  of  60-cycle  current  supplied 
to  the  radio-frequency  stage,  and  such  volt- 
ages are  not  present  in  the  crystal  detector 
circuit  and  do  not  reach  the  input  of  the 
audio-frequency  stage. 

The  employment  of  a  crystal  detector 
may  at  first  seem  objectionable,  since  with 
the  crystal  as  ordinarily  used  it  is  rather 
difficult  to  find  a  point  of  good  sensitivity. 


But  tests  on  this  amplifier  showed  that 
Cc.reful  adjustment  of  the  crystal  detector 
was  not  necessary  because  the  radio- 
frequency  amplification  preceding  the  de- 
tector usually  gave  sufficient  signal  strength 
so  that  a  point  of  sufficient  sensitivity  could 
be  easily  found. 

This  circuit  gave  quite  good  results.  The 
60-cycle  hum  was  practically  eliminated 
and  the  crystal  detector  gave  almost  as 
good  rectification  as  the  tube  detector. 

It  was  found  that  better  amplifying 


I 
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Fig- 3  Two-Stage  Amplifier  usinq  Crystal 
Detector,  with  grid  condenser  for  radio  sUfrs 
and  grid  battery  for  audio  stages. 

action  could  be  obtained  by  inserting  con- 
densers of  about  0.02  microfarad  capacity, 
shunted  by  2-megohm  grid  leak  resistances, 
in  the  grid  circuits,  in  series  with  the 
sliders  of  the  balancing  resistances.  The 
grid  condensers  and  grid  leak  resistances 
allow  the  grids  to  assume  a  normal  voltage 
which  is  more  favorable  for  amplying  pur- 
poses. The  leak  resistances  allow  any  ac- 
cumulated charge  on  the  grids  to  leak  off 
to  the  filaments.  Still  better  amplification 
and  quieter  operation  was  produced  by  re- 
placing the  series  grid  condenser  and  leak 
in  the  audio  stage  with  a  10  volt  battery 
giving  a  negative  charge  to  the  grid.  A 
battery  of  dry  cells  was  used  for  this  pur- 
pose; since  only  an  extremely  small  current 
is  required,  the  life  of  the  dry  cells  is 
practically  their  shelf  life.  This  gave  a  cir- 
cuit as  shown  in  Fig.  3. 


F&  4  Rectification  Circuit  for  PlaU  Voltage  Stiff  fy. 

Alternating  current  rectified  by  means  of 
a  gas-filled  two-element  rectifier  tube  (a 
"Tungar"  tube)  was  tried  as  a  source  of 
filament  power  but  the  residual  hum  was 
much  greater  than  when  unrectified  alter- 
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nating  current  was  used.  This  is  because 
of  the  fact  that  during:  rectification,  the 
wave  form  becomes  distorted  and  it  be- 
comes impossible  to  stabilize  the  grid  volt- 
age by  means  of  the  balancing  resistances. 

In  the  above  mentioned  tests,  a  plate 
battery  was  used  for  convenience,  but  this 
was  replaced  by  alternating  current  which 
had  been  rectified  by  means  of  an  electron 
tube  and  smoothed  out  with  condensers  of 
large  capacity.  The  rectification  circuit 
for  the  plate  voltage  supply  is  shown  in 
Fig.  4. 

In  Fig.  4  the  primary  P  of  the  trans- 
former T  is  connected  to  the  power  mains, 
and  winding  R  gives  8  volts  for  the  filament 
of  the  rectifier  tube  W.  Winding  S  gives 
300  volts  which  is  rectified  by  the  tube  W 


The  final  circuit  is  shown  in  Fig.  5,  and 
includes  three  stages  of  radio-frequency 
amplification,  galena  crystal  detector,  two 
stages  of  audio-frequency  amplification, 
loud-speaking  reproducer,  and  the  neces- 
sary power  transformer  and  rectifying  cir- 
cuits. 

This  final  circuit  gives  good  amplification, 
with  a  slight  residual  hum  which  is  not 
great  enough  to  be  objectionable  when 
receiving  signals  of  ordinary  readable 
strength.  The  residual  hum  is  of  course 
more  objectionable  when  extremely  weak 
signals  are  being  received.  Radio  telephone 
music  and  conversation  are  clearly  repro- 
duced. 

The  amplifier  was  operated  under  normal 
conditions  using  the  usual  sources  of  direct- 
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n  uepoow rram  for  uudspeater  Fl$  5  Final  Complete  Circuit  of  Five  -  Stage  Amplifier  usin^ 
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plates. 


and  smoothed  out  by  the  condenser  Q,  which 
has  about  10  microfarads  capacity.  This 
gives  at  terminals  M  and  N  a  high-voltage 
direct  current  which  is  quite  suitable  for 
use  on  the  plates  of  the  amplifier  tubes. 
Rheostat  Z  varies  the  brilliancy  of  the  fila- 
ment of  the  rectifier  tube  and,  simultane- 
ously, the  voltage  for  the  plates. 

The  use  of  a  loud-speaking  telephone  re- 
ceiver such  as  the  "Magna vox"  was  made 
possible  by  applying  to  the  field  coil  of  the 
loud  speaker  an  alternating  current  recti- 
fied by  a  "Tungar"  rectifier  tube.  The  im- 
pedance of  the  field  coil  was  sufficient  to 
smooth  out  the  pulsating  current  to  such 
an  extent  that  the  hum  was  not  annoying. 
It  was  also  advantageous  -0  couple  the  loud- 
speaking  reproducer  circuit  to  the  plate  cir- 
cuit of  the  last  amplifier  tube  by  means  of 
a  one-to-one  ratio  telephone  transformer 
with  a  0.02-microfarad  condenser  in  series 
with  the  telephone  circuit.  This  helped 
considerably  to  reduce  the  residual  hum  in 
the  telephones. 


current  supply,  and  then  switched  over  to  al- 
ternating-current supply.  This  comparative 
test  showed  the  a-c.  supply  to  give  as  good 
amplification  as  the  d-c.  supply. 

For  the  reception  of  damped  waves,  the 
amplifier  as  constructed  operated  most  sat- 
isfactorily for  frequencies  from  400  kilo- 
cycles to  1500  kilocycles  per  second  (750 
to  200  meters).  This  frequency  range  was 
determined  by  the  working  range  of  the 
radio-frequency  transformers  used.  By 
using  suitable  radio-frequency  transform- 
ers, it  is  expected  that  the  amplifier  will  be 
effective  for  the  reception  of  damped  vaves 
for  frequencies  as  low  as  30  kilocycles 
(10,000  meters).  This  amplifier  has  also 
been  found  effective  for  the  reception  of  un- 
damped waves,  when  usad  with  a  separate 
heterodyne. 

The  special  transformer  with  five  wind- 
ings and  the  rectifier  tube  were  assembled 
in  one  box,  and  the  amplifier  tubes  and 
amplifier  transformers  and  other  apparatus 
were  assembled  in  a  separate  box.  This 


Digitized  by 


Google 


October,  1922 


QST 


85 


was  done  to  avoid  having  the  amplifier  im- 
mediately adjacent  to  the  special  trans- 
former, from  which  it  would  pick  up  con- 
siderable 60-cycle  hum.  The  assembled 
rectifier  unit  measured  about  8  in.  by  8  in. 
by  9  in.  and  weighed  about  21  pounds. 
The   assembled   amplifier   unit  measured 


about  8  in.  by  11  in.  by  14  in.  and  weighed 
about  21  pounds. 

Mr.  F.  W.  Dunmore  was  a  co-worker  and 
participated  in  the  development  of  this  in- 
strument. The  author  wishes  to  acknowl- 
edge his  indebtedness  to  Mr.  R.  S.  Ould  for 
helpful  suggestions  in  preparing  this  paper. 


A  Week  in  Baltimore  With  Portable 
Station  301 

By  John  Evans,  jr.,  3AQG 


AT  the  June  meeting  of  the  Chester 
County  Radio  Association,  Yours 
Truly  was  resting  easy  after 
making  a  report  that  the  associa- 
tion had  at  the  present  time  over 
125  members  and  was  growing.  Then  out 
of  a  clear  sky  the  meeting  was  informed 
that  801  was  to  go  to  Baltimore  for  the 
week  of  June  10-1 5th  inclusive,  to  be  placed 
in  the  Fifth  Regiment  Armory  under  the 
auspices  of  the  Maryland  Radio  Association 
for  participation  in  the  Export  and  Import 
Exposition  to  be  held  there  on  those  dates. 

Several  days  later  a  phone  message  from 
headquarters  took  me  to  Parkesburg  and 
after  two  weeks  of  work  which  included 
painting,  scrubbing,  wiring,  testing,  etc., 
portable  station  301  hit  the  roads  for  Balti- 
more, at  10:10  a.m.  Saturday,  July  8th. 
Four  miles  of  dusty  road  put  a  coat  of  tan 
on  the  sturdy  shack.  Everything  went  well 
until  Nottingham,  Pa.,  was  slightly  in  the 
distance,  then  the  engine  on  the  truck  re- 
fused to  percolate.  We  found  the  gasoline 
feed  to  the  carburetor  broken  completely 
off.  The  sun  was  shining  brightly  and,  take 
it  or  leave  it,  it  was  some  walk  up  the  pike 
to  the  nearest  garage.  After  three  precious 
hours  of  tinkering  we  started  off  again. 

It  might  be  well  to  mention  right  here 
that  the  truck  from  the  ground  to  the  top 
of  the  shack  measures  13  feet  6  inches, 
which  necessitated  careful  watch  on  limbs 
of  trees  and  other  things  overhead.  At 
Gilpin  Falls,  Md.,  we  encountered  a  covered 
bridge,  which  took  off  a  piece  of  our  roof. 
Everything  went  fairly  well  but  of  course 
slowly  until  we  landed  in  Baltimore  about 
12:30  A.M.  Sunday. 

Our  directions  were  anything  but  specific 
and  after  traveling  up  and  down  Charles 
and  Gay  ^Streets  several  times,  we  found 
a  haven  in  the  Central  Police  Station, 
where  a  pay-telephone  was  our  only  hope. 
After  making  a  dozen  calls  I  found  it  was 
impossible  to  get  the  truck  into  the  Armory 
that  night.  Then  after  making  a  round  of 
the  city  and  looking  over  fifteen  or  more 
garages  we  finally  found  one  to  accommo- 
date her  height  and  parked  her  for  the 
night.  The  driver  and  I  then  found  a  hotel 
and  hit  the  hay  for  a  much  needed  rest. 


In  the  morning  on  going  to  the  Armory 
we  were  cordially  met  by  the  Third  District 
Council  President,  Mr.  E.  R.  Bateman,  who 
was  so  anxious  to  see  301  again  and  get 
her  in  the  booth  that  we  had  to  go  to  the 
garage  at  once  and  bring  her  around  to 
the  Armory.  More  hard  luck  awaited  us. 
We  found  that  the  clearance  of  the  Armory 
door  was  not  sufficient  for  her  to  get  in. 
Since  a  cottage  on  wheels  will  not  shrink 
as  easily  as  a  radio  man's  pocketbook,  it 
was  necessary  for  us  to  get  riggers  to  re- 
move the  house  from  the  chassis  and  put 
it  in  position  on  the  Armory  floor.  This 
feat  took  practically  all  day  Sunday. 

On  Monday  morning  I  took  up  the  task 
of  putting  the  batteries  and  other  parapher- 
nalia together,  also  had  the  house  cleaned 
inside  and  outside.  Monday  seemed  to 
speed  along  and  when  the  Exposition 
opened  at  7:00  p.m.  everything  was  in 
readiness  and  the  crowd  eagerly  awaited 
the  first  selection  from  our  radiophone 
transmitter. 

I  will  state  here  that  the  Hall  was  well 
supplied  with  radio  receiving  apparatus. 
All  of  the  stations  excepting  one  were 
equipped  with  Magnavox  reproducing  de- 
vices, and  the  other  one  had  a  real  Western 
Electric  loud  speaker  that  barked  a  mes- 
sage that  was  echoed  and  re-echoed 
throughout  the  Armory. 

The  transmitting  equipment  in  301  in- 
cludes a  20-watt  DeForest  transmitter 
which  is  used  for  key  work  and  a  special 
two  5-watt  tube  radiophone  transmitter 
(3ZO-built)  employing  the  Appleby-Heising 
modulating  scheme.  This  set  was  driven 
by  either  420  volts  storage  battery  or  a  500 
volt  motor  generator,  and  was  the  set  which 
was  used  practically  all  of  the  time  we 
were  in  Baltimore. 

The  interest  of  the  crowd  seemed  to 
center  about  301 — no  doubt  because  it  is 
something  the  public  rarely  sees — a  radio 
broadcasting  station  in  full  operation;  also 
because  of  the  careful  designing  of  the  ap- 
paratus and  the  well-arranged  interior  of 
the  station.  In  order  to  estimate  the  num- 
ber of  visitors  who  came  into  the  station, 
on  Friday  night  we  asked  them  to  sign 
their  names  in  a  book.  -  This  book  is  now  in 
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possession  of  3Z0  and  contains  the  names 
of  485  persons.  It  is  easily  estimated  that 
a  like  number  came  in  who  did  not  sign, 
and  by  using  the  Bertillon  system  we  figure 
that  approximately  1500  people  looked  thru 
the  windows.  We  couldn't  stop  to  count 
the  finger  prints.  Taking  it  all  in  all  a 
conservative  estimate  for  the  week's  attend- 
ance at  301  is  between  5000  and  6000 
persons.  In  fact  the  promoter  of  the  ex- 
position gave  us  quite  a  boost  when  he 
stated  that  never  in  his  thirty  years  of  ex- 
perience along  this  line  had  he  seen  an  ex- 
hibit attract  as  many  people  as  did  301. 

The  following  special  features  were 
broadcasted  from  the  station:   On  Tuesday 


Intermingled  with  these  features,  many  of 
the  latest  Victrola  records  were  broad- 
casted. 

During  the  week,  at  about  supper  hour. 
I  listened  to  many  of  the  amateurs  arouna 


Baltimore  communicating  by  CW  tele- 
graph. Three  of  these,  3FE,  3APT  and 
3XAA,  were  worked.    Many  reports  came 


to  our  booth  that  our  concerts  were  being 
received  with  a  great  deal  of  pleasure  in 
Baltimore  proper.  Many  of  the  Baltimore 
skeptics  stated  it  would  be  impossible  for 
the  concerts  to  be  heard  in  the  city,  as 
the  Fifth  Regiment  Armory  is  nothing  more 
than  a  large  metallic  screen.  The  supports 
for  its  large  cylindrical  roof  are  steel 


Mobil*  Station  SOI  from  tho  entrance 


night,  Mr.  H.  A.  Beale,  Jr.,  of  Parkesburg, 
Pa.,  gave  a  very  interesting  lecture  on 
"Radio  Development."  On  Thursday  night, 
Mayor  Broening  of  Baltimore  pleased  the 
crowd  with  an  exceptionally  splendid 
address  on  "Baltimore."  On  Saturday,  the 
Mexican  Consul  addressed  the  crowd  assem- 
bled around  the  loud  speakers.  Every  after- 
noon and  evening,  the  audience  was  held 
spellbound  by  strains  from  a  harmonica 
played  by  the  champion  harmonica  player 
of  the  world,  Mr.  William  H.  Burke. 
Selections  on  the  harmonica  were  given 
also  by  Mr.  Alonzo  Parks,  a  brilliant  player. 


I-beams  and  the  roof  itself  is  of  tin.  But 
we  got  along  very  well,  no  hitches  or  de- 
lays being  incurred. 

On  Sunday  morning,  we  were  at  the 
Armory  about  7:30,  ready  to  load  the  cabin 
on  the  truck  and  light  out  for  home,  but 
only  to  find  that  no  one  can  work  in  Balti- 
more on  Sunday  without  a  permit  and  ever 
since  I  have  been  wondering  how  all  these 
radio  fans  get  their  apparatus  built.  Any- 
way, Mr.  Bateman  and  myself  went  down- 
town to  the  General  Police  Inspector  and 
got  a  special  permit.  At  3 :45  p.m.  we  were 
on  our  way  home.    With  the  exception  of 
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motorcycle  officer  who  asked  where  our 
mirror  was,  the  trip  was  uneventful  and 
we  arrived  in  Parkesburg  at  1:00  A.M. 
Monday. 


I  wish  to  express  my  deep  gratefulness 
to  Messrs.  E.  R.  Bateman,  Emile  Boucher, 
Winters  Jones  and  Hughie  Jones,  for  the 
great  favors  and  assistance  they  rendered 
me  during  my  stay  in  Baltimore. 


A  Calibrated  External  Heterodyne  and 

Wave  Meter 


By  Alpha  A.  Learned,  1AAU 


CONTINUOUS  wave  signals  are  usual- 
ly received  by  allowing  the  detector 
tube  to  oscillate  at  a  frequency  near- 
ly the  same  as  that  of  the  incoming 
signal,  thus  producing  beats  of  an 
audible  frequency  which  are  rectified  by  the 
detector  tube.  The  production  of  beats, 
called  heterodyning,  can  be  accomplished 
by  using  a  non-oscillating  detector  bulb  or 
a  crystal,  and  having  a  separate  oscillating 
bulb  to  act  as  the  heterodyne.  When  the 
external  heterodyne  is  used  with  an  ordin- 
ary three-circuit  regenerative  set,  neither 
increased  sensitivity  nor  ease  of  adjustment 
is  gained,  altho  the  device  is  valuable  as  a 
wave-meter  for  all  incoming  C.W.  signals. 
However,  with  a  radio  frequency  amplifier 
set  using  iron  core  transformers  the  ease 
of  adjustment  obtained  with  the  external 
heterodyne  is  amazing — as  practically  all 


S£.r\trriabfe  Corto*  max.capocrty  0.0002s mfd 
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the  amateur  C.W.  signals  can  be  heard  on 
a  single  adjustment  of  the  receiving  tuner, 
only  the  heterodyne  dial  being  turned  to 
pick  out  the  desired  signal. 

The  figure  shows  a  diagram  of  connec- 
tions and  gives  specifications  for  an  exter- 
nal heterodyne  having  a  wave  length  range 
of  130  to  400  meters.  As  can  be  seen,  it 
is  nothing  but  a  miniature  transmitting  set. 
The  variable  condenser  dial,  rheostat  knob, 
flashlamp  bulb  and  two  binding  posts  for 
the  filament  battery  can  be  mounted  on  a 
panel  about  9  inches  long  by  6  inches  high 
with  the  V.T.,  inductance  and  B  battery  In 
the  rear. 


The  flashlamp  bulb  is  used  as  a  reson- 
ance indicator  when  calibrating  the  instru- 
ment and  also  when  measuring  the  wave 
length  of  any  transmitting  set.  (Its  pres- 
ence has  no  affect  on  the  operation  as  a 
heterodyne.)  A  standard  wave-meter  and 
a  C.W.  transmitting  set  are  required  for 
calibration.  Connect  a  flashlamp  bulb  in 
series  with  the  coil  of  the  standard  wave- 
meter  and  measure  the  wave  length  of  the 
transmitting  set.  Then  place  the  hetero- 
dyne near  the  transmitting  helix  and  turn 
the  variable  condenser  until  the  flashlamp 
lights,  marking  the  resonance  point  and  fSt 
wave  length  on  the  unengraved  portion  of 
the  dial.  This  same  thing  should  be  done 
at  intervals  of  ten  meters,  until  the  entire 
wave  length  range  is  covered.  A  "Somer- 
ville"  dial  is  recommended,  as  the  wave 
lengths  can  be  carefully  marked  upon  it  in 
ink  with  a  neat  appearance.  The  variable 
condenser  should  be  of  a  high  grade  wSh 
no  loose  bearings  and  a  "KarTowa"  or  otter 
type  of  vernier  movement  should  be 
attached.  A  detector  bulb  will  often  work 
as  well  as  an  amplifier,  and  with  some 
tubes  the  B  battery  can  be  as  low  as  two 
or  three  volts.  A  filament  switch  on  the 
panel  is  convenient  for  a  rapid  change 
from  C.W.  to  spark  reception. 

The  position  of  the  instrument  is  net  im- 
portant, as  generally  any  place  within  two 
or  three  feet  of  the  receiving  set  is  OK. 

The  writer  constructed  one  of  these  de- 
vices about  a  year  ago,  and  through  con- 
stant use  in  DX  reception  with  a  radio  fre- 
quency amplifier  set  it  has  proven  itself 
indispensable. 


High'PowerVacuum  Tubes 

THE  development  of  vacuum  tubes  of 
high  power  has  now  reached  the  point 
where  even  such  devices  as  the  Alex- 
anderson  alternator  have  a  serious  com- 
petitor. The  research  laboratory  of  the 
General  Electric  Co.  has  produced  a  tube 
capable  of  developing  20  kilowatts,  as  the 
result  of  some  years  of  development  work 
by  W.  C.  White  and  H.  J.  Nolte,  and  in 
England  the  Mullard  company  is  said  to 
(Concluded  on  page  39) 
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A  Pioneer  In  High-Powered  Stations- 

"SA"  in  1904 

By  "An  Old  Timer" 


IN  December,  1903,  while  Electrical  En- 
gineer at  the  U.  S.  Naval  Station  at  San 
Joan,  Puerto  Rico,  Rear  Admiral  A. 
Dunlap  instructed  me  to  install  a  3KW. 
Slaby-Arco  set  near  the  city  of  San 
Juan,  on  a  high  bluff  overlooking  the  sea, 
to  operate  with  a  similar  station  of  the 
Navy's  at  Culebra,  an  island  near  the  east- 
ern end  of  Puerto  Rico,  and  ships  at  sea. 
We  got  busy  with  the  old  tape  and  coherer 
set,  and  felt  as  if  we  were  on  top  of  the 
world  when  we  got  the  station  going — the 
first  installation  on  the  island. 

Then  about  February,  1904,  I  was  hand- 
ed an  order  reading  "Locate  a  high  power 
wireless  station  in  the  island  of  Puerto 
Rico",  and  was  told  not  to  come  back  un- 
til I  had  found  a  good  place.  We  made 
arrangements  so  the  station  work  would 
go  on,  and  started  out  to  locate  the  "mon- 
ster station"  of  those  days.  This  was  to 
be  a  35KW.  DeFbrest  outfit,  to  communi- 
cate with  similar  stations  at  Guantanamo, 
Key  West,  Colon,  and  perhaps  with  New 
York  direct.  About  a  mile  from  the  small 
radio  station  was  an  old  Spanish  fortifica- 
tion with  a  moat,  located  on  the  famous 
Spanish  military  road  from  San  Juan  to 
Ponce.  The  moat  was  perpetually  damp 
and  appealed  to  me  as  a  good  ground,  and 
after  surveying  the  location  it  met  with  the 
Admiral's  approval  and  work  commenced. 
It  was  a  grand  sight  to  see  the  210  foot 
towers  being  erected,  and  the  street  was 
crowded  with  people  watching  the  work. 
The  towers  were  300  feet  apart  in  a  tri- 
angle, with  the  operating  house  in  the  cen- 
ter. We  made  arrangements  with  the  local 
lighting  company  to  supply  110-volt  60- 
cycle  power,  and  got  busy  setting  up  the 
apparatus.  The  antenna  was  in  three  fans 
of  15  wires  each,  300  feet  long,  one  fan 
being:  used  with  a  loop  connection  for  re- 
ceiving, and  the  other  two  running  to  an 
anchor  gap,  leads  from  which  went  to  the 
helix  and  a  three-foot  switch  hung  on  the 
wall.  We  made  this  switch  to  protect  the 
receiving  set.  Leads  from  this  set  ran  to 
the  regular  DeForest  change-over  switch 
and  then  to  the  receiving  set,  which  was 
the  old  three-slide  tuner,  electrolytic  re- 
sponder,  with  head  phones.  This  was  all 
new  to  us,  as  we  had  been  using  only  the 
coherer.  Later  DeForest  installed  a  pan- 
cake tuner  with  five  coils,  which  was  an 
improvement.  The  transmitter  consisted 
of  a  35KW.  transformer;  chokes,  a  con- 
denser formed  by  three  earthen  vats  about 
six  by  three  by  two  feet  containing  glass 
plates  and  lead  foil  immersed  in  oil;  a 


straight  spark  gap  in  a  wood  box  about 
three  feet  square,  fitted  with  radiating 
discs,  a  hand  adjusting  wheel,  and  a  small 
blower;  a  solenoid-operated  relay  key  oper- 
ating under  oil;  and  the  tuning  helix,  which 
was  about  five  feet  high,  made  of  half-inch 
copper  tubing. 

When  we  first  started  up  the  lighting 
company  had  so  much  trouble  from  surges 
that  they  cut  off,  so  the  Navy  had  to  builjd 
a  power  plant  of  their  own.  There  wae 
another  delay,  but  by  November,  1904,  we 
were  running.  In  October,  1905,  a  De- 
Forest  man  arrived  to  start  the  testing  and 
by  December  the  plant  was  in  good  condi- 
tion. If  I  recall  aright,  the  call  letters 
were : 

San  Juan — SA  \ 

Guantanamo — SI 

Colon— SL 

Key  West— RD 
and  these  four  stations  were  the  first  high 
powered  long  distance  stations  of  the  U.  J3. 
Navy. 

Then  the  fun  began.  Each  station  had  a 
regular  schedule.  We  would  send  D's  for 
half  an  hour,  then  SI  would,  then  SL,  them 
RD.  Sometimes  we  would  hear  each  other, 
but  more  often  it  would  be  static,  and  be- 
fore we  got  communication  established  we 
broke  all  the  ten  commandments  with  a  few 
radio  commandments  added.  We  often  got 
DF,  the  old  DeForest  station  at  Manhattan 
Beach,  near  New  York,  and  one  night  were 
surprised  to  hear  a  high-pitched  note  sign- 
ing BO,  which  kept  us  all  guessing  until 
we  learned  it  was  the  Fessenden  station  at. 
Brant  Rock,  Mass. 

No  doubt  many  of  the  old-time  men  will 
be  glad  to  see  the  accompanying  photos  of 
this  station.  Here's  luck  to  old  SA,  now 
NAU. 

HIGH-POWERED  VACUUM  TUBES 

(Concluded  from  page  37) 
have  successfully  operated  a  75-kilowatt 
tube  made  of  quartz. 

The  G.  E.  tube  is  of  very  modest  dimen- 
sions for  its  power,  apparently  being  only 
some  20  inches  in  length  by  3  inches  di- 
ameter. It  has  a  large  and  very  rugged 
filament  many  times  the  diameter  and 
length  of  ordinary  power  tubes,  a  cylindri- 
cal grid  surrounding  the  filament,  and  a 
cylindrical  anode  about  1%  inches  di- 
ameter by  8  inches  long.  Instead  of 
supporting  the  anode  within  the  tube  as 
one  of  the  customary  electrodes,  it  is  itself 
sealed  into  one  end  of  the  3-inch  glass 
tube,  thru  the  other  end  of  which  the  grid 
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and  filament  leads  enter.  Thus  the  plate 
forms  a  part,  of  the  outside  wall  of  the  tube, 
and  it  is  accordingly  easy  to  water-cool  it 
for  the  safe  carrying  of  large  amounts  of 
energy.  Ten  such  tubes  may  be  operated 
in  parallel,  generating  200  kilowatts  of  h.f. 
energy,  which  is  ample  for  trans-atlantic 
telegraphy.  They  are  ordinarily  operated 
on  about  20,000  volts  D.  C,  obtained  by 
stepping  up  A.C.,  rectifying  by  kenotrons, 
and  filtering. 


Tests  looking  towards  the  use  of  these 
high-powered  tubes  in  commercial  trans- 
ocean  work  are  already  under  way  at  Radio 
Central,  WQK.  At  present  only  the  car- 
rier wave  is  being  radiated,  while  de- 
tailed antenna  measurements  are  being 
made  in  the  collection  of  data  in  this  new 
work.  It  seems  still  to  be  quite  a  trick 
to  parallel  a  group  of  these  big  tubes  and 
secure  high  efficiency. 

It  is  commonly  believed  that  outfits  of 
this  kind  will  displace  the  complicated  and 
more  expensive  alternators  and  results  al- 
ready obtained  indicate  that  single  valves 
of  outputs  as  high  as  a  thousand  kilowatts 
are  by  no  means*  impossible.  K.B.W. 

Death  of  James  L.  Autry 

WITH  heavy  heart  it  is  our  painful 
duty  to  record  the  passing  from  this 
life  of  James  L.  Autry,  pre-war  5ED 
and  post-war  5AB-5ZX,  at  Houston,  Tex., 
on  August  31st. 

Jimmie  Autry  was  a  peach  in  every  re- 
spect and  dearly  beloved  by  a  multitude  of 
friends.  He  was  a  real  old-timer  in  ama- 
teur radio,  having  been  the  very  first 
A.RR.L.  member  in  Houston,  a  pre-war 
District  Supt.  of  Texas,  and  founder  of  the 


Houston  Radio  Club.  Altho  not  very  active 
as  an  amateur  the  past  two  year3,  Houston 
amateurs  still  considered  him  one  of  them 
at  all  times.  He  was  in  bed  at  the  time  of 
the  last  local  ham-fest  but  got  up  long 
enough  to  come  down  and  see  the  banquet 
table  and  meet  the  out-of-town  hams. 

Altho  but  23  years  of  age  he  had  risen 
to  heights  in  the  business  world,  being  vice- 
president  of  the  American  Petroleum  Co. 
and  a  director  in  the  Fidelity  Trust  Co.  of 
Houston. 

In  his  school  life  he  had  been  equally 
prominent,  having  graduated  with  honors 
from  Rice  Institute,  Houston.  For  two 
years  he  managed  the  student  newspaper, 
The  Thresher;  served  as  a  member  of  the 
honor  council  in  1919-20  and  as  chairman 
of  the  council  1919-21,  a  member  of  the 
student's  council  for  the  same  period,  and 
was  a  member  of  the  Congressional  Club 
and  of  the  Engineering  Society. 

Because  of  a  most  lovable  personality 
and  splendid  character,  Jimmy  Autry  had 
the  admiration  of  friends  uncounted.  He 
was  a  member  of  that  Mississippi  Valley 
gang  comprising  pre-war  stations  9IK,  9LQ, 
9EP,  9NN,  9JT,  5BV  and  5ED,  who  before 
the  war  made  green  ink  famous  in  amateur 
correspondence.  It  is  hard  to  think  that 
old  BED  is  no  more- 
Houston  papers  state  that  Autry  was  a 
member  of  the  Ku  Klux  Klan  and  received 
the  honor  of  their  burial  service,  which  has 
been  established  as  the  most  beautiful  ser- 
vice ever  held  at  a  grave  in  Houston. 

Tube  Supply  from  A.C. 

WE  seem  slowly  but  surely  progressing 
towards  the  ability  to  operate  the 
filaments  and  anodes  of  our  receiv- 
ing audions  from  the  alternating  current 
house  mains  without  trouble  from  60-cycle 
gurgles.  The  French  have  experimented 
in  this  direction  for  many  years  and  a 
recent  issue  of  "L'Onde  Electrique"  describ- 
ed an  interesting  amateur  installation  of 
M.  Ritz  which  is  giving  good  account  of 
itself. 

The  hook-up  is  shown  in  our  diagram, 
where  one  tube,  R,  acts  as  a  rectifier  to 
to  supply  the  detector,  D,  which  is  connected 
to  the  aerial  with  the  customary  three-coil 
circuit  in  which  P,  S,  and  T  are  the  prim- 
ary, secondary  and  tickler,  respectively.  X 
is  a  transformer  with  three  secondaries,  one 
of  4  volts  for  the  rectifier  filament,  one  of 
110  volts  for  the  plate  supply,  and  another 
of  4  volts  with  a  center  tap  for  the  detector 
filament.  Valve  R  rectifies  the  110  volts 
and  stores  the  energy  in  condenser  C,  which 
is  of  4  mfds.  The  objectional  feature  en- 
countered in  all  systems  of  supply  from 
A.C.  sources  is  the  residual  hum  and  to  best 
neutralize  this  a  filter  arrangement  should 
(Concluded  on  page  59) 


Digitized  by 


Google 


October,  1922 


QST 


41 


EDITORIALS 

de  AMERICAN  RADIO  RELAY  LEAGUE 


Girding  Up  Our  Loins 

\Y/^  nope  we're  not  going  to  have  to 
W  ^roP  to  retain  a  place  in  the  ether 
for  amateur  operation.  The  outlook 
for  peace  gets  gloomy  every  once  in  a  while 
but  we  still  hope  that  things  will  run 
smoothly  this  winter. 

This  is  the  third  time  we've  had  a  heart- 
to-heart  on  this  subject.  We  amateurs 
must  not  let  ourselves  be  crowded  out  of 
existence  by  a  horde  of  listeners-in.  Our 
important  work  must  not  cease  completely 
because  there  are  broadcasts.  There's  not 
the  slightest  doubt  that  we  must  share  the 
air  but  "sharing"  means  part  for  each  of 
us.  On  the  reaction  we've  got  afraid  to 
transmit — afraid  some  influential  voice  will 
call  us  on  the  telephone  and  complain.  Say! 
Things  are  coming  to  a  pretty  pass.  We're 
expected  to  transmit.  Our  government 
licenses  us  for  that  purpose  and  feels  that 
it  is  worth  while  because  it  means  progress 
to  the  art  and  an  army  of  skilled  operators 
in  time  of  national  emergency.  Do  you 
realize  that  because  an  uninformed  public 
has  thoughtlessly  protested  and  because 
we've  been  anxious  to  play  fair,  we're 
slipping!  If  we  don't  get  on  the  air  soon 
and  stay  there  with  determination  we  are 
liable  to  find  the  novice  listeners  completely 
in  possession  of  the  air  and  resenting  a 
single  peep  out  of  us.  Let  us  not  wait  until 
it  is  too  late. 

Certainly  novices  complain  against  ama- 
teur transmission.  They  don't  know  any 
better.  They  think  the  air  ought  to  be 
quiet  for  them  all  night  long.  They  don't 
know  that  QRM  is  the  rule  rather  than  the 
exception  in  radio.  The  whole  matter  is 
summed  up  in  three  words — "They  don't 
know." 

But  must  we  therefore  quit?  Well 
answer:  We  must  share  but  we  must  not 
quit.  Again  we  counsel  a  local  under- 
standing— an  agreement  between  all  classes 
of  radio  enthusiasts  in  each  community — 
with  a  specified  division  time  such  as 
10  p.m.,  before  which  the  air  shall  be 
quiet  for  listening  and  after  which  U.  S. 
Licensed  Amateur  Transmitting  Stations 
shall  G  A.  Something  of  this  sort  is  very 
desirable  in  correcting  the  impression  that 
it  is  a  crime  to  operate  a  transmitter. 
AR.R.L.  members  are  again  urged  to  deal 


with  utmost  kindness  and  patience  with 
newcomers  in  the  game,  to  endeavor  to  make 
them  see  the  light,  to  go  out  of  their  way 
to  favor  them,  to  give  them  the  benefit  of 
every  doubt,  to  observe  all  the  courtesies 
of  the  ether,  to  QRX  as  one  amateur  to 
another,  and  to  play  the  game  thruout  as 
an  A.R.R.L.  thoroughbred  should — but  flat- 
ly to  decline  to  shut  up  shop  completely  in 
their  favor.  When  there  are  complaints 
tell  the  listeners  in  a  nice  way  that  you 
have  already  given  them  the  biggest  share 
of  the  evening  and  that  now  you  have  some 
work  of  your  own  to  do  and  want  to  use 
some  of  the  air  yourself. 

Be  more  than  reasonable,  but  be  fin*. 
We're  going  to  have  lots  to  do  this  winter. 

K.B.W. 

Sectional  Organs 

HAVE  you  an  amateur  magazine  pub- 
lished by  your  radio  club*  executive 
council,  district  or  division?  If  yon 
haven't  you  don't  know  what  you  are  min- 
ing. If  you  have,  what  are  you  doing  to  help 
it  along?  Do  you  know  that  an  editor  of  an 
amateur  publication  has  one  of  the  hardest 
jobs  in  the  radio  world  and  that  most  edi- 
tors complain  that  they  either  have  to  write 
most  of  the  stuff  themselves  or  continually 
wallop  someone  over  the  head  for  an 
article?  Let's  see  if  it  is  really  worth 
while. 

In  the  first  place,  most  local  or  sectional 
papers  start  as  the  organ  of  the  executive 
council  or  radio  club  and  perhaps  are  but 
a  few  mimeographed  sheets  stapled  to- 
gether. They  tell  of  the  meetings  of  the 
club  or  clubs  in  the  vicinity,  what  they  are 
doing,  what  happened  at  the  last  meeting 
and  what  is  going  to  happen  at  the  next, 
and  possibly  the  details  of  a  contest  of  some 
sort  or  membership  drive.  This  goes  a  long 
way  in  holding  the  clubs  together  but  an 
even  greater  service  to  amateur,  radio  can 
be  rendered  by  making  known  and  helping 
to  enforce  the  periods  of  listening,  focal 
work,  and  DX;  propounding  the  true 
A.R.K.L.  standards  and  ideals;  and  furnish- 
ing a  vehicle  for  the  expression  of  senti- 
ment and  opinion  for  amateurs  in  that  sec- 
tion of  the  country.  In  some  places  these 
publications  print  parts  of  the  reports  of 
their  Division  Manager  showing  where  prog- 
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ress  is  being  made  and  where  stations  or 
appointments  are  needed  and  in  several 
cases  inestimable  service  has  been  rendered 
to  the.  League  by  publishing  late  bulletins 
or  schedules  of  special  tests  and  relays- 
Then,  too,  some  of  the  best  papers  present- 
ed at  club  meetings  can  be  reprinted,  thus 
reaching  a  greater  number  of  persons  and 
forming  a  handy  reference  for  those  who 
heard  the  lecture  but  could  not  carry  away 
all  the  data  presented.  The  dealers  in  the 
vicinity  are  glad  to  advertise  in  the  publica- 
tion when  it  is  shown  that  it  is  a  true  ama- 
teur publication  and  backed  by  the  "hams," 
so  this  will  contribute  to  the  financial  sup- 
port as  will  a  department  of  classified 
advertisements.  The  above  are  a  few  of 
the  ways  in  which  a  "sectional  organ"  can 
serve  the  amateurs  in  its  community — from 
which  it  appears  it  has  a  definite  place  in 
local  affairs. 

All  this  is  very  well  and  good  as  long  as 
it  remains  an  amateur  publication  but  just 
as  soon  as  the  editor  and  a  few  more  see  the 
possibility  of  making  some  money,  watch 
out!  The  fellows  that  control  the  publica- 
tion must  be  amateurs  and  must  be  directly 
responsible  to  the  amateur  gang  by  virtue 
of  having  been  elected  by  members  of  their 
local  club  or  clubs  or  by  general  election  in 
the  section  of  the  country  served  by  the 
publication,  as  with  QST.  When  those 
directly  in  charge  of  the  magazine  think 
they  can  break  away  from  the  gang  to  put 
money  in  their  own  pockets,  and  that  surely 
the  rest  will  be  willing  to  pay  five  or  ten 
cents  more  for  each  issue  and  that  the  ama- 
teurs will  still  give  their  whole-hearted 
support  and  donate  contributions  just 
the  same,  they  have  made  one  of  the  big- 
gest mistakes  of  their  lives.  The  first 
thing  that  follows  such  a  procedure  is 
the  decreasing  of  amateur  interest  and  the 
increasing  of  subscription  and  advertising 
rates  to  bring  in  more  money  in  the  get- 
rich-quick  scheme.  If  such  a  magazine  does 
not  perish  it  changes  policy  and  soon  be- 
comes known  as  a  broadcaster's  magazine, 
in  which  crowded  field  it  may  thrive  during 
the  peak  of  the  craze,  but  passes  beyond  our 
notice.  We  see  such  magazines  displayed 
among  others  on  the  news  stand  in  front  of 
our  office  building  and  perhaps  pause  to 
wonder  what  the  amateurs  in  the  locality 
where  it  is  published  think  of  it  and  then 
passing  on  up  to  our  office  we  find  the 
answer  in  the  morning's  mail.  One  of  these 
letters  we  published  in  June  QST. 

Nope,  we  believe  that  to  make  a  go  of  a 
club  publication  the  time  must  be  donated 
by  the  staff  and  if  it  expands  to  take  in 
some  of  the  surrounding  country  it  will 
mean  more  hard-working  amateurs  on  the 
staff.  To  such  a  gang  we  extend  the  right 
hand  of  fellowship  and  wish  them  luck  and 
hope  they  may  unearth  some  latent  local 
talent.    We  greatly  enjoy  reading  copies 


of  their  efforts  that  drift  in  to  this  office. 
We  fear  no  competition  for  we  feel  they 
are  really  a  part  of  us.  Just  as  there  is  a 
need  for  city  councils  or  legislatures  and  a 
Congress,  so  also  is  there,  a  need  for  local 
or  sectional  publications  and  QST.  If  such 
editors  wish  permission  to  reprint  extracts 
or  whole  articles  from  QST  all  they  need 
do  is  write  us,  and  if  we  should  wish  at 
some  time  to  reprint  an  article  we  liked  we 
would  expect  the  same  courtesy,  always,  of 
course,  giving  credit  to  the  source. 

But  what  we  started  to  say  was,  these 
editors  need  help  and  if  you  can  be  of  ser- 
vice to  them  do  so,  for  you  are  giving  ama- 
teur radio  a  lift. 

B.P. 

Why  Not  G.M.T.? 

WHENEVER  in  the  past  our  A.R.R.L. 
has  conducted  a  relay  or  test  of  na- 
tional interest  to  radio  amateurs, 
Eastern  Standard  Time  has  been  used. 
Why  shouldn't  we  adopt  Greenwich  Mean 
Time  as  the  standard  in  all  our  relays  and 
even  in  our  everyday  practice  of  traffic 
handling?  Why  shouldn't  we  have  one 
standard  of  time  by  which  we  all  may  be 
governed  alike  and  a  time  which  we  can 
adopt  officially  in  our  radio  work? 

Such  a  system  would  simplify  matters 
considerably  and  there  wouldn't  be  that 
doubt  of  accuracy  which  enters  your  mind 
if  you  live  out  in  Wyoming  and  come  to  the 
point  of  converting  Eastern  Standard  Time 
to  Mountain  Daylight  Saving  Time.  All 
that  would  be  eliminated  because  it  only 
would  be  necessary  to  make  one  adjustment 
in  your  mind  which  would  hold  true  for 
every  part  of  the  country. 

More  important  is  the  adoption  of  a 
standard  time  of  international  recognition 
as  we  approach  international  amateur  radio 
communication  with  European  amateurs. 
Greenwich  Mean  Time  is  known  the  world 
over  and  is  the  one  standard  of  time  recog- 
nized by  every  civilized  country. 

G.M.T.  divides  the  360  degrees  of  the  ro- 
tation of  the  earth  into  twenty-four  periods 
(hours)  of  fifteen  degrees  longitude  each. 
Starting  at  Greenwich,  England,  which  is 
reckoned  as  0  degrees  and  moving  west- 
ward, for  every  15  degrees  of  longitude  the 
time  is  reckoned  as  one  hour  west  of  Green- 
wich. Thirty  degrees  is  2  hours  west;  45 
degrees,  3  hours  west;  and  so  on  through 
the  360  degrees  of  longitude. 

The  matter  of  converting  your  local 
standard  time  to  Greenwich  Mean  Time  is  a 
simple  process  if  you  will  bear  in  mind  the 
difference  in  time  between  the  two.  East- 
ern Standard  Time  is  five  hours  earlier  than 
Greenwich  Mean  Time.  When  it  is  12:00 
noon  in  Washington,  D.  C.,  or  any  other 
place  having  75th  Meridian  Time,  it  is  1700 
G.M.T.    Thus  it  will  be  seen  that  1700 
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G.M.T.  is  11:00  A.M.  Central  Standard 
Time,  10:00  A.M.  Mountain  Standard  Time, 
and  9:00  A.M.  Pacific  Standard  Time. 

G.M.T.  uses  the  complete  24  hours  of  the 
day  without  regard  for  a.m.  or  P.M. 
While  it  is  rather  difficult  to  purchase  a 
clock  with  a  24-hour  face,  it  would  be  well 
to  take  a  spare  clock  and  set  it  for  G-M.T. 
and  use  it  in  recording  ail  radio  communi- 
cations. With  our  ordinary  clocks  we  would 
read  time  direct  until  12:00  noon,  but  since 
G.M.T.  makes  no  distinction  between  a.m. 
and  P.M.  the  hours  after  twelve  noon 
would  be  added  to  twelve  to  give  correct 
G.M.T.  Three  o'clock  morning  would  be 
written  0300  and  three  o'clock  afternoon 
would  be  written  1500. 

In  keeping  a  log  G-M.T.  would  be  invalu- 
able for  at  least  one  good  reason.  Suppose 
you  heard  a  signal  from  a  great  distance 
and  suppose  the  transmitting  station  wished 
an  absolute  verification  of  the  record.  Just 
see  what  a  simple  matter  it  would  be  to 
compare  the  logs  of  two  or  three  dozen  sta- 
tions all  keeping  the  same  standard  of  time. 
It  would  make  no  difference  if  the  recording 
stations  were  located  all  over  the  face  of 
the  earth — the  time  would  be  the  same.  No 
effort  would  be  wasted  in  converting  the 
time  of  a  given  meridian  to  that  of  another; 
the  only  factor  that  would  have  to  be  kept 
straight  would  be  the  date,  which  we  all  do 
now. 

How  many  times  has  it  happened  that 
you  receive  a  card  from  a  distant  Second 
District  station  informing  you  that  your  sig- 
nals were  heard  October  4th,  3:19  A.M.? 
What  does  it  mean  to  you?  Not  a  thing 
unless  you  know  that  3:19  A.M.  means  3:19 
A.M.  E.S.T.  or  3:19  Eastern  Daylight  Sav- 
ing Time.  Even  then  there  is  confusion 
sometimes  because  a  number  of  operators 
forget  that  a  new  day  begins  at  midnight. 
As  a  matter  of  fact  you  may  not  have  been 
operating  at  3:19  A.M.  on  October  4th,  but 
perhaps  you  were  operating  at  3:19  A.M. 
on  October  5th,  and  of  course  you  write  to 
the  operator  from  whom  you  received  the 
card  and  learn  that  he  meant  3:19  A.M. 
E.S.T.,  October  5th.  All  that  would  be  done 
away  with.  There  would  be  no  A.M.  or 
P.M.  or  E.S.T.  or  Central  Daylight  Saving 
Time  to  confuse  you.  There  would  be  one 
standard  of  time  by  which  we  all  would  be 
governed  and  keep  our  records  acordingly. 

It  looks  pretty  good  for  our  use,  doesn't 
it? 

F.H.S. 

Thanks 

NOBLE  has  been  the  response  to  our 
plea  "Your  Pen  in  Hand."  We  knew 
the  stuff  was  there.  The  numerous 
valuable  responses  will  do  much  to  make 
our  QST  a  better  magazine  for  us  all.  We 
extend  our  hearty  thanks  to  the  fellows 
who  are  helping  us. 


This  shows  all  the  clearer  that  there  is  a 
world  of  good  dope  available.  How  about 
the  rest  of  you?  No  doubt  you  read  QST 
and  we  hope  you  get  helpful  suggestions 
from  it.  Do  you  realize  that  this  magazine 
is  co-operative  and  that  you  find  valuable 
things  in  it  because  some  other  amateur 
wrote  us  about  something  he  knew  abouj7 
Are  you  doing  your  share  as  an  A.R.R.L.. 
member?  Say,  what  do  you  know  thats 
new  and  interesting? 

And  you  chaps  who've  promised  to  write 
articles  for  ud— we  want  to  tell  youabout  a 
fellow  who  died  not  so  long  ago-  When  he 
appeared  before  Saint  Peter  the  good  saint 
asked  him  what  good  he'd  ever  done  on 
earth,  and  he  replied  "Oh,  I  was  a  good 
A.R.R.L.  member  and  wrote  articles  lor 
QST  " 

St.  Peter  beamed.  "Step  right  into  the 
elevator,  please." 

The  good  A.R.R.L.  man  smiled  broadly, 
stepped  into  the  elevator,  and  as  the  door 
clicked  behind  him  asked: 

"How  soon  does  she  go  up,  Pete? 

St.  Peter  smiled  grimly. 

"It  doesn't  go  up — it  goes  down.  You 
only  promised  to  wrha  those  articles  for 
QST!" 

Is  it  necessary  for  us  to  say  anything 
Thanks.  K.B.W. 


What  Would  You  Do  Without 
QST? 

THE  heading  on  this  editorial  suggests 
an  awful  state  of  affairs,  doesn't  it? 
What  would  you  and  all  the  rest  of 
our  A.R.R.L.  and  the  telegraphing  amateur 
fraternity  do  if  there  wasn't  any  QbTr 
We  hate  to  think  of  it. 

Did  it  ever  occur  to  you,  O.M.,  that  you 
are  directly  and  vitally  concerned  m  keep- 
ing QST  alive  and  coming  to  you  regularly 
each  month?  It  costs  a  great  big  piece  of 
jack  every  month  to  get  QST  into  your 
hands,  so  much  that  your  yearly  dues  are 
not  even  a  drop  in  the  bucket.  And  we 
haven't  any  "angel"  to  back  us  up  with 
coin.  No,  QST  like  every  other  magazine 
is  dependent  on  its  advertising.  We  have 
the  interest  of  our  readers  always  before 
us  and  do  our  very  best  to  print  only  ad- 
vertising that  is  worthy  of  your  patronage. 
And  that  patronage,  the  thing  which  makes 
QST  possible  must  be  supplied  by  you! 

You  can  find  everything  in  reputable 
radio  apparatus  "from  soup  to  nuts  m 
QST.  Make  QST  your  exclusive  buying 
guide,  get  good  stuff,  and  keep  your  maga- 
zine alive.  ^ 

And  don't  forget,  O.M.,  to  mention  QST 
when  you  write  to  advertisers.  It  tells 
them  that  you  are  an  amateur  of  good 
iudtcment  and  that  QST  is  worthy  of  their 
support  as  well.  E.C.A. 
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NOT  many  months  ago  the  Roanoke 
Divisiori,  comprising  the  states  of 
North  Carolina,  Virginia,  and  West 
Virginia,  was  barely  holding  its  own 
withv  some  of  the  larger  divisions 
in  traffic  handling.  Today  it's  a  different 
story  and  by  continued  hard  work  in  organ- 
ization, W.  T.  Gravely,  Manager  of  this 
division,  with  the  cooperation  of  every  man 
under  his  supervision,  has  given  the  larger 
divisions  something  to  think  about.  When 
a  division  the  size  of  the  Roanoke  can  turn 
in  a  traffic  report  of  1615  messages  for 


month.  Every  man  is  bubbling  over  with 
enthusiasm  and  is  eager  to  make  his  di- 
vision the  best  in  the  country. 

We  suggest  to  those  of  you  who  are 
having  trouble  getting  your  reports  in  on 
time,  get  in  touch  with  3BZ  and  get  his 
method  of  operation.    It's  a  winner. 

The  A.R.R.L.  is  proud  of  every  man  in 
the  Roanoke  Division.  We  congratulate  you 
all. 

C.  J.  Dow,  of  6ZAC  fame,  has  been  ap- 
pointed temporary  manager  of  the  Hawa- 
iian Division. 


Message  Traffic  Report  By  Divisions 

AUGUST 


Division 

Stns. 

aw. 

M«»». 

MJ».3. 

Stns. 

SPARK 
M»r».  MJPS. 

Stns. 

TOTAL 

Msgs.  MJ*S 

Atlantic 

27 

844 

31 

7 

499 

71 

34 

1343 

40 

Central 
Dakota 

27 

1101 

41 

23 

1418 

62 

50 

2519 

50 

7 

257 

37 

3 

16 

5 

10 

273 

27 

Delta 

3 

58 

19 

2 

21 

11 

5 

79 

16 

East  Gulf 

11 

256 

23 

3 

56 

18 

14 

312 

22 

Midwest 

11 

469 

43 

2 

24 

12 

13 

493 

38 

New  England 

25 

1216 

49 

3 

106 

35 

28 

1322 

47 

Northwestern 

3 

51 

17 

9 

216 

24 

12 

267 

22 

Ontario 

4  i 

50 

12 

0 

0 

0 

4 

50 

12 

Pacific 

19 

323 

17 

20 

822 

41 

39 

1145 

36 

Roanoke 

33 

1510 

46 

2 

105 

53 

35 

1615 

46 

Rocky  Mtn. 

2 

30 

15 

2 

5 

3 

4 

35 

9 

Vancouver 

3 

19 

6 

5 

101 

20 

8 

120 

15 

West  Gulf 

11 

220 

20 

15 

433 

28 

26 

653 

25 

Winnipeg 

0 

0 

0 

1 

2 

2 

1 

2 

2 

Total,  186 
C/W.  Messages,  6404—63% 
Spark  Messages,  3824—37% 

6404 

34 

97 

3824 

40 

283 

10228 

36 

Total, 


10228 


the  month  of  August — there's  a  reason. 
That  reason  is  organization  and  cooper- 
ation. Even  during  the  best  winter  months 
Roanoke  stations  did  well  to  roll  up  a  total 
of  four  or  five  hundred  messages. 

Several  months  ago  it  appeared  as  though 
broadcasting  was  going  to  put  a  crimp  in 
amateur  traffic.  Did  those  amateurs  throw 
up  the  sponge  and  quit?  They  did  not. 
They  went  right  out  and  took  the  broadcast 
listeners  into  their  clubs  and  converted  a 
great  number  of  them  into  telegraphers  and 
A.R.R.L.  men.  Several  of  them  even 
handled  messages  and  reported  them  this 


L.  A.  Benson,  because  of  business  pres- 
sure, had  to  resign  and  in  his  place  we 
have  George  S.  Turner,  9ZAD  of  Inde- 
pendence, Mo.,  as  the  manager  of  the  Mid- 
west Division,  elected  by  a  popular  vote  of 
the  members  thereof. 

Individual  traffic  honors  for  the  month 
again  go  to  a  spark: 


J  F.  B.  Ostman,  20M 

3  Ridge  wood,  N.  J. 

4  Atlantic  Division 
£  408  messages 

♦♦♦♦♦♦♦♦  ♦♦♦♦♦^p^|m|?»jp^|p^^jp»jp' 
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TRAFFIC  REPORT 

Roanoke  Division— C.W. :  4BX,  166; 
3MK,  142;  3BLF,  132;  4MW,  129;  8AMD, 
101;  4GH,  93;  31 W,  70;  8AFD,70;  3TJ,G0; 
4DC,5S;  4LP,  50;  8SP,  49;  3BMN,  46; 
4GX,  35;  3ZZ,  34;  8BDB,  35;  4KC„  32; 
3BVC,  28;  3BVL,  25;  8BKE,  24;  4ID,  22 
3BIJ,  20;  4NT,  18;  3BZ,  16;  3CA,  12; 
3ATZ,  10;  8BPU,  9;  8AQV,  7;  3MO,  6; 
3AUU,  7;  4NV,  4;  8CAY,  3;  3AEV,  2; 
total  1510.  Spark:  8BDA,  53;  4IE,  52; 
total  105. 

Atlantic  Division— C.W. :  3ZO,  109; 
2BNZ,  80;  2ALY,  74;  2 AFP,  67;  8ACF, 
52;  3DT,  45;  8AIO,  41;  8BIL,  40;  3FS, 
33;  8CKM,  32;  2BDG,  30;  2CDR,  28;  3WF, 
27;  8CON,  26;  2BG,  26;  2BEM,  24;  8AOL, 
21;  3ANJ,  20;  8BTR,  15;  2AJA,  8;  8ARI, 
8;  3AWH,  6;  8ZQ,  5;  3 EM,  5;  8AKW,  5; 
SOW,  7;  2RZ,  1;  total  844.  Spark:  20M, 
408;  2BQZ,  26;  3FP,  22;  2ARB,  16;  8VE. 
18;  3CS,  6;  3BTP,  3;  total  499. 

Dakota  Division— C.W. :  9DR,  75;  9AUA, 
67;  9APW,  34;  9AVZ,  33;  9BAF,  33; 
9BAV,  10;  9EA,  5;  total  257.  Spark: 
9AYW,  4;  9ZC,  8;  total  16. 

Rocky  Mountain  Division — 7LU,  21;  7ZO, 
9;  total  30.  Spark:  7ZV,  3;  7DH,  2; 
total  5. 

Pacific  Division— C.W. :  6BQC,  52;  6KA, 
45;  6FH,  35;  6CU,  35;  6PI,  28;  6FT,  20; 
6EN,  19;  6ALU,  16;  6BJC,  15;  6ZX,  11; 
6JD,  10;  6BF,8;  6ASP,8;  6ZB,6;  6BRT,6; 
6EC,  5;  6AQA,  2;  6AGH,  2;  6KY,  2;  total 
323.  Spark:  6GR,  157;  6HP,  102;  6UP,  83; 
6HC,  72;  60D,  64;  60L,  48;  6ASC,  43; 
6FH,  32;  6ABW,  32;  6KE,  25;  6ALD,  24; 
6AJH,  29;  6GT,  22;  6ANX,  16;  61 V,  14; 
OAUX,  io;  6AVK.  13;  oz,jb,  iz;  oufz,,  d; 
6ASN,  4;  total  822. 

Central  Division— C.W. :  SC™  ion. 
8 FT,  141;  90X,  105  ;  9BDB,  74;  8UC,  59; 
8ZAG,  58;  9EI,  57;  8BVO,  57;  8CAB,  47; 
8CGX,  39;  8ANB,  37:  8CMI,  28;  8CWC, 
21;  8ZAF,  20;  8BEK,  19;  8CYT,  16; 
8BEF,  15;  9DCR,  11;  8AKP,  10;  8CLD, 
10;  8BAH,  5;  8AHY,  3;  8YR,  3;  8CZG,  2; 
8TT,  2;  8AIB,  2;  9CBA,  70;  total  1101. 
Spark:  8ZO,  344;  9ZN,  204;  8AIZ,  192; 
8AUX,  169;  8AYY,  80;  8FT,  71;  8AIB, 
63;  8AHY,  48;  8UC,  41;  8NR,  88;  8AUU, 
33;  9MC,  28;  8CMI,  21;  8TT,  21;  8EB.  18; 
8BEK,  13;  8ANW,  11;  8DHZ,  10;  8BXC, 
8;  8BAH,  8;  8ALK,  7;  8CGX,  6;  90X,  5; 
total,  1418. 

Ontario  Division — C.W.:  9AL,  20;  8JI, 
17;  3JK,  12;  3FC,  1;  total  50. 

Delta  Division — C.W. :  5DO,  30;  5WO, 
16;  5NV,  12;  total  58.  Spark:  5ZL,  14; 
5XAC,  7;  total  21. 

Northwestern  Division — C.W.:  70T,  41; 
7UU,8;  71 Y,  2;  total  51.  Spark:  7BK,  86; 
7GE,  42;  71 Y,  31;  7  AW,  25;  7BG,  17;  7JF, 
6;  7FD,  5;  7PQ,  8;  7AT,  1;  total  216. 

East  Gulf  Division— C.W. :  4KF,  62:  4IV, 
40;  4HW,  40;  4MN,  31;  4FQ,  24;  4EG,  22; 
4AU,  20;  4KU,  5;  4EH,  5;  4BQ,  5;  4HZ,  2; 


total  256.   Spark:    4BI.  28;  4HS,  25;  4EZ. 

3;  total  56; 

Vancouver  Division — C.W. :  5BR,  7 ;  5BQ, 
6;  6CT,  6;  total  19.  Spark:  9BD,  74; 
5BR,  10;  3EC,  7;  5DO,  6;  5CD,  4;  total  101. 

West  Gulf  Division— C.W.:  5QI,  39; 
5ZAY,  36;  5QS,  30;  5AE,  26;  5NS,20;  5XV, 
18;  5ZAT,  15;  5IR,  15;  5ZM,  8;  50C,  7; 
5DW,  6;  total  220.  Spark:  5TU,  86;  5TP, 
61;  5ACU,  40;  5PE,  40;  5IR,  40;  5ZAE, 
30;  5NS,25;  5QI,  19;  5RW,  15;  5TH,  13; 
5 ACQ,  10;  5HC,  10;  5UG,  10;  5CM,  8; 
5IC,  26;  total  433. 

Midwest  Division— C.W. :  9AOG,  109 ; 
9FK,  86;  9BGH,  82;  9  J  A,  53;  9AML  29; 
9BZI,  30;  9AMU,  20;  9BSG,  17;  9ARZ,  17; 
9DKY,  10;  9BWE,  16;  total  469.  Spark: 
9BMN,  16;  9DNC,8;  total  24. 

New  England  Division— C.W.  1CMK, 
135;  1ACU,  122;  1BKQ,  112;  1BDV,  100; 
1BVB,  94;  1CHJ,  89;  1CBP,  76;  1BAS, 
55;  1IV,  53;  1AWB,  46;  1AJU,  40;  1BDU, 
25;  1VT,  22;  1ABS,  18;  1AYU,  21;  1BQK, 
18;  1ASF,  20;  1CK,  14;  ISC,  13;  1BRQ,  3; 
10Z,  3;  1QP,  2;  1ANQ,  111;  1HX,  14; 
1BGF,  10;  total  1216. 


ATLANTIC  DIVISION 
Chat.  H.  Stewart,  Mgr. 


Because  of  reorganization  no  reports 
were  received  from  Western  New  York  of 
Eastern  New  York.  Better  get  busy, 
fellows,  or  you  will  be  dragging  aloag 
through  the  eood  weather  without  report*. 
Sweep  the  cob-webs  off  your  sets  and  show 
the  rest  of  the  country  that  you  can  handle 
traffic  with  the  best  of  them.  We  want  to 
see  some  big  totals  from  New  York,  so 
hop  to  it.  Appointments  are  being  made 
as  rapidly  as  suitable  stations  show  them- 
selves and  there  are  plenty  of  vacancies  to 
be  filled. 

PENNSYLVANIA:  Thomas  reports 
that  his  reorganization  is  just  about  com- 
pleted and  his  stations  will  be  in  actio* 
immediately.  8AGR,  8VH,  8AHE,  and 
8CMB  are  pegging  along  every  night.  £EX 
gains  a  good  operator  in  8BIL  who  attends 
State  College  this  season.  8ZD  has 
his  district  (No.  9)  all  completed.  F.B. 
Owing  to  many  changes  in  appointments. 
Rau,  of  Eastern  Penn.,  lacks  reports.  8ARI 
will  be  out  of  the  game  this  year.  8BIQ 
boasts  a  new  C.W.  outfit.  8ZQ  is  increas- 
ing his  power  to  100  watts. 

Heads  up,  men!  The  division  manager 
has  received  a  number  of  complaints  from 
stations  regarding  reports  for  the  Atlantic 
Division.  The  fault  does  not  rest  with  the 
division  manager.  Our  monthly  report 
is  made  up  from  reports  sent  in  by  the  in* 
dividual  stations  through  the  district  super- 
intendents and  assistant  division  managers. 
When  an  individual  station  fails  to  report 
to  his  district  superintendent  the  fault 
rests  with  the  station  and  not  the  division 
manager.   Official  Relay  Stations  have  been 
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provided  with  forms  for  reporting  message 
traffic  and  stations  failing  to  report  regu- 
larly will  be  dropped.  There  is  consider- 
ably more  traffic  being  handled  than  our 
traffic  report  shows  but  where  are  those 
reports?  Remember  this,  there  are  many 
vacancies  to  be  filled  in  the  Atlantic  Divi- 
sion and  we  want  good  stations  in  those 
vacancies.  If  you  are  in  doubt  as  to  whom 
you  should  write,  for  appointment,  consult 
this  directory  and  be  governed  accordingly. 
Let's  see  how  many  of  you  are  willing  to 
lend  a  helping  hand. 

Division  Manager,  Chas.  H.  Stewart,  St. 
David's,  Penna.  3ZS. 

Asst.  D.  M.  Maryland,  G.  E.  Deichmann, 
Jr.,  Park  Heights  and  Bancroft  Ave., 
Baltimore,  Md.  3HG. 

A.  D.  M.  Northern  N.  J.,  R.  S.  Johnson, 
Red  Bank,  N.  J.  2AWL. 

A.  D.  M.  Eastern  New  York,  Dr.  E.  A. 
Cyriax,  219  E.  71st  St.,  NYC.  2DI. 

A.  D.  M.  Western  New  York,  A.  H.  Ben- 
gee^Jr.,  196  Keystone  Ave.,  Buffalo,  N.  Y. 

A.  D.  M.  Eastern  Penn.,  J.  F.  Rau, 
2085  E.  Kingston  St.,  Philadelphia,  Pa. 
3FM. 

A.  D.  M.  Western  Penn.,  W.  K.  Thomas, 
17  Emerson  Ave.,  Crafton,  Pa.  8LF. 

CENTRAL  DIVISION 
R.  H.  G.  Mathews,  Mgr. 

(Detailed  report  received  too  late  to  be 
included  in  this  issue  of  QST. — F.  H.  S.) 

DAKOTA  DIVISION 
N.  H.  Jensen,  Mgr. 

This  division  has  lost,  by  removal,  one 
of  its  most  faithful  A.R.R.L.  workers,  to- 
wit:  J.  F.  Carpenter,  9DX-9XI,  of  Minne- 
apolis, who  has  recently  moved  to  Denver, 
Colorado.  "Carp"  was  city  manager  for 
Minneapolis  for  several  years  and  did  ex- 
cellent work  in  organizing  for  the  handling 
of  traffic  through  Minneapolis.  The  Rocky 
Mountain  Division  has  gained  a  valuable 
member.  "Carp"  reports  that  he  will  be 
pushing  the  key  at  9ZAF  this  fall. 

MINNESOTA:  Traffic  is  still  light,  but 
has  picked  up  somewhat  since  the  last  re- 
port. A  real  station  is  being  erected  at 
-Superior  and  will  be  operated  jointly  by 
Bridges,  Hagen  and  Kellar  this  winter. 
200  foot  towers  are  being  built  and  a  spec- 
ial building  is  being  constructed  to  house 
the  apparatus.  The  equipment  will  con- 
sist of  a  "knock-em-dead"  lk.w.  transmit- 
ter, a  C.W.  transmitter  of  at  least  100 
watts  and  an  ultra  modern  receiver  using 
3  stages  of  both  R.F.  and  A.F.  amplification. 
Traffic  in  this  district  is  moving  regularly 
from  the  Twin  Cities  to  Brainerd  directly 
and  not  in  steps  as  reported  in  the  August 
QST.  It  moves  on  regular  schedule  at  ten 
P.M.  every  night  from  9AUA  to  9BAV. 
9BAV  has  made  arrangements  with  other 


amateurs  in  that  city  to  handle  traffic  only 
after  9:30  p.m.  in  order  to  have  a  listening 
period  before  that  time. 

9DR,  9AUA  and  9APW  are  doing  ex- 
ceptionally good  summer  work.  No  other 
report  of  activities  received. 

NORTH  DAKOTA:  9DOC  has  discard- 
ed his  spark  transmitter  and  is  installing 
a  200  watt  C.W.  9AEJ  has  been  appointed 
City  Manager  of  Fargo. 

SOUTH  DAKOTA:  9AVZ,  the  "young 
squirt,"  (otherwise  termed  '*the  sleeping 
marvel,")  appears  to  have  been  the  only 
active  station  in  this  district  during  the 
past  month,  judging  from  traffic  cards  re- 
ceived. With  50  watts  he  has  consistently 
worked  5's,  7's  and  a  number  of  9's.  9 YAK 
will  be  on  the  air  with  both  spark  and  C.W. 
this  fall  and  winter. 


DELTA  DIVISION 
J.  M.  Clayton,  Mgr. 


With  the  approach  of  fall  we  find  radio 
activities  increasing  throughout  the  divi- 
sion. Many  stations,  having  completed 
their  remodeling  program,  are  back  on  the 
air  and  handling  a  good  bit  of  traffic. 

ARKANSAS:  5ZL  has  had  his  license 
re-issued  and  is  giving  the  ether  more  than 
its  share  out  Lil  Rock  way.  5XAC  is  put- 
ting up  a  new  shack  and  two  80  foot  poles 
to  be  used  in  connection  with  a  real  C.W. 
set.  5WF,  while  trying  out  his  20  watt 
C.W.  transmitter,  was  unfortunate  enough 
to  blow  out  two  tubes  besides  the  500  volt 
generator.  5ZAZ  is  still  in  the  hospital 
as  the  result  of  a  motorcycle  smash.  New 
stations  in  the  Arkansas,  all  C.W.,  are  as 
follows:  5AAC,  5AEH,  6FB,  5AFQ,  and 
5YM. 

LOUISIANA:  5KC,  at  Plaquemine  has 
junked  his  gravel  smasher  in  favor  of  a 
10  watt  C.W.  set  which  has  been  reaching 
out  unusually  well.  5ZAP,  5LA,  and  5UK 
of  New  Orleans  do  DX  work  whenever 
QRM  and  the  weather  conditions  permit. 

MISSISSIPPI:  5ZAU  will  remain  out 
of  commission  until  a  new  Dubilier  arrives 
from  the  factory.  No  other  stations  heard 
from. 

TENNESSEE:  Mr.  W.  W.  Rodgers, 
5RZ,  of  Memphis,  has  been  appointed  dis- 
trict superintendent  of  the  western  sec- 
tion of  Tennessee,  which  district  will  be 
known  as  District  No.  1.  Mr.  Rodgers  is 
an  active  member  of  the  A.R.R.L.  and  will 
soon  do  some  effective  work  in  his  district. 
Mr.  S.  W.  Wilkinson,  5WS  of  Knoxville, 
has  been  appointed  district  superintendent 
of  the  eastern  section  of  the  state  and  his 
district  will  be  known  as  District  No.  2. 
Mr.  Wilkinson  is  a  live  wire  and  says  that 
he  intends  to  make  his  district  the  leading 
one  of  the  Delta  Division.  Mr.  Chas.  Co- 
wan, 5WO,  has  been  appointed  city  mana- 
ger of  Knoxville  to  succeed  Mr.  Wilkinson. 
5WO  has  a  15  watt  C.W.  transmitter  and 
is  doing  good  work.    5WS  is  rebuilding  his 
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set.  5HL  is  beginning  to  reach  out  to  a 
few  points.  5MB  is  using  20  watts  of  C.W., 
but  doesn't  seem  to  reach  out.  Mr.  Wm. 
Landoline,  5MO,  has  been  appointed  city 
manager  of  Memphis,  Tenn.  5 IK  and  50Z 
will  be  on  the  ether  soon.  5NV,  5BW  and 
5LJ  report  that  they  have  been  doing  some 
good  DX  work  lately  but  failed  to  send  in 
a  report  of  messages  handled.  How  cum? 
5RZ  has  had  trouble  with  condensers  and 
C.W.  transformers.  5DA  has  not  oper- 
ated during  the  month. 

EAST  GULF  DIVISION 
B.  W.  Benning,  Mgr. 

FLORIDA:  District  No.  1:  Although  ac- 
tivities have  been  on  the  decline  this  month, 
all  of  the  DX  men  are  overhauling  their 
sets  and  preparing  for  a  real  season's 
work.  4ZE  finds  that  the  lure  of  the  DX 
work  and  message  traffic  is  too  strong  for 
him.  He  is  taking  the  old  set  back  to  the 
farm  and  reconnecting  it  to  a  lonesome 
leadin  and  tuning  her  up.  4BP  has  erected 
a  respectable  mast  and  installed  a  well  be- 
haved gap.  4EZ  has  been  doing  a  little 
work  with  his  spark  'set  this  month,  but 
the  major  portion  of  his  time  has  been 
spent  on  improving  his  station  in  general. 
4HZ  is  getting  a  nice  ammeter  reading  with 
his  C.W.  set  but  is  having  difficulty  in 
reaching  out  consistently.  Hell  get  there 
soon  and  traffic  will  go  through  Jackson- 
ville in  fine  style. 

Districts  No.  2,  3,  and  4  can  report  no 
prominent  activities,  but  we  are  assured 
by  the  dist.  supt.  of  each  district,  that  the 
DX  stations  will  be  on  the  job  when  the 
winter  season  rolls  around. 

SOUTH  CAROLINA:  The  division  man- 
ager wants  to  inform  the  world  that  South 
Carolina  is  going  strong  in  the  relay  game. 
Mr.  G.  W.  Etheredge,  Jr.,  acting  manager, 
dropped  the  following  bomb  shell  on  the 
division  manager  in  the  form  of  a  report: 
4FQ  is  reaching  all  over  the  country  and 
handling  traffic  like  an  old  timer.  4LA  is 
on  the  air  with  a  10  watt  C.W.  set  and  is 
adding  10  more  to  it.  4EG  is  using  C.W. 
and  is  putting  the  old  traffic  through  in  fine 
style.  Not  only  is  he  working  the  northern 
stations  but  is  beginning  to  put  messages 
through  to  the  Georgia,  Florida  and  North 
Carolina  stations.  This  is  FB  and  it  looks 
like  our  long  hoped  for  relay  routes  are 
beginning  to  get  into  shape.  4JK  is  help- 
ing put  the  old  state  on  the  map  by  reach- 
ing out  and  handling  traffic.  Although  we 
have  no  detailed  report  on  4JK's  activities, 
the  D.M.  is  pleased  to  say  that  Atlantic  sta- 
tions are  in  constant  communication  with 
him  and  that  his  sigs  pound  through  in  fine 
style. 

GEORGIA:  District  No.  1:  4BQ  has 
been  off  the  air  so  long  that  we  were  afraid 
his  new  pile  driving  C.W.  set  had  gathered 
so  much  dust  that  it  wouldn't  work  when 
he  tried  it,  but  it  is  not  the  case.  When 


4BQ  returned  from  his  vacation  in  Maine 
and  opened  up  on  that  500  watt  baby,  the 
air  around  north  Ga.  was  shattered  for  fair. 
(Honest,  man,  it's  a  crime  to  allow  such  a 
thing  to  be  turned  loose  in  the  ether — 
B.  W.  B.)  4IV  is  leading  the  rest  of  the 
stations  that  have  reported.  We  are  glad 
to  have  you  with  us,  4IV,  and  long  may  you 
wave.  4MN  is  doing  some  fine  work  and 
has  a  regular  daylight  schedule  with  4IV. 

District  No.  2:  We  know  that  stations 
in  this  district  are  handling  traffic  by  the 
armfull  but  somehow  it  seems  like  pulling 
teeth  to  get  a  report  through  on  time.  What 
about  it,  you  city  managers  and  official  sta- 
tions?? Are  you  mailing  your  reports  in  on 
the  22nd???  In  Atlanta  the  following  sta- 
tions are  on  the  air  nightly  and  handling 
traffic:  4BI,  4HS,  4KF,  4AU,  4HW,  4KU 
and  4EH.  Although  there  is  very  little 
time  to  handle  traffic  until  after  midnight, 
quite  a  bit  is  being  put  through  in  spite  of 
the  continuous  broadcast  schedule  of  three 
local  stations.  4AU  is  using  a  temporary 
2  wire  antenna  with  counterpoise,  Dut  is 
reaching  out  and  doing  the  work.  4BFs 
old  rock  crushing  spark  is  still  burning  up 
galena  for  the  local  broadcast  listeners  and 
is  making  life  miserable  for  the  whole  town. 
(Sincerely  we  pray  that  he  will  junk  it — 

B.  W.  B.)  and  4HS  has  found  that  the  only 
time  he  can  work  his  spark  set  is  in  the 
early  morning  and  is  usually  found  about 
4  A.M.  pounding  away  in  free  air.  Verily, 
the  boy  has  brains. 

District  No.  3:  NO  REPORT.  We 
know,  however,  that  4BY  is  overhauling  his 

C.  W.  set  for  the  winter  and  that  4GL  is 
oiling  up  the  old  bug  key.  They  will  be 
there  O.K.  regardless  of  what  happens. 

ALABAMA:  NO  REPORT!!!  WHAT 
ABOUT  IT  MAC??????  Report  from  sta- 
tion 5ZAS  in  Birmingham  states  that  said 
station  will  be  on  the  air  shortly  with  50 
watt  C.W.  and  1  K.W.  spark.  With  the 
C.W.  they  should  be  able  to  break  through 
the  barrier  that  has  always  existed  between 
Ga.  and  Ala.  We  are  looking  for  them  to 
do  some  real  work  when  every  thing  is 
ready.  Say,  you  fellows  in  Montgomery 
and  Mobile,  let's  hear  from  you  once  in  a 
while.  Has  static  and  broadcast  music  com- 
pletely wrecked  you??  Come  on,  let's  get 
busy  and  do  something. 


MIDWEST  DIVISION 


The  Midwest  Division  needs  considerable 
overhauling  in  several  spots.  There  are 
any  number  of  real  good  relay  stations  that 
represent  some  of  the  most  valuable  links 
in  our  main  East  and  West  traffic  routes. 
These  should  be  worked  up  to  the  point 
where  transcontinental  traffic  may  go 
through  every  night  when  the  weather  is 
favorable.  There  should  be  no  delay  even 
though  some  of  the  jumps  to  the  coast 
represent  many  hundreds  of  miles.   A  con- 
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certed  effort  on  the  part  of  every  Official 
Belay  Station  in  the  Midwest  Division  will 
bring  about  the  desired  routes  that  can  be 
relied  upon  for  this  class  of  traffic. 

IOWA:  An  increase  of  amateur  work  is 
noticed  in  Iowa.  Most  of  the  fellows  have 
gotten  over  the  fear  of  QRMing  broad- 
casting and  are  returning  to  their  sets  with 
a  renewed  vigor.  Practically  every  route 
in  Iowa  has  been  kept  open  the  entire 
month  through  the  good  work  of  9BSG, 
9ARZ,  9F$,  9BGH,  9BZI,  9AMI,  9DKY, 
9AEQ,  and  9JA.   2FP  and  6KA  have  been 


copied  regularly  by  nearly  every  station. 
The  map  shows  the  routes  through  Iowa 
that  are  in  operation  day  and  night  and 
every  station  is  doing  its  best  to  move 
traffic  within  twenty  four  hours.  9FK  has 
worked  over  200  miles  in  daylight  and  is 
on  the  job  every  morning  after  midnight. 

NEBRASKA:  Omaha  stations  9HG, 
9DPB,  and  9DSM  continue  to  keep  the 
hooks  clear  in  all  directions.  9YU  has  es- 
tablished communication  with  Texas  and 
South  Dakota  stations  and  offers  a  good 
outlet  for  all  westbound  traffic.  The  sta- 
tion is  in  operation  practically  all  day  and 
is  in  daylight  range  of  Omaha.  9DNC  and 
9AYS  handle  all  traffic  for  Lincoln  with  the 
assistance  of  9BWJ  and  9BSQ.  QRN  seems 
to  be  on  the  decline  and  more  stations  are 
on  the  job  preparing  for  a  banner  year. 

KANSAS:  Nothing  heard  from  this 
state  except  for  a  report  from  9AOG  who 
leads  in  message  traffic  for  his  state.  9QO 
is  breaking  out  and  will  do  his  share-  of 
relaying  with  the  others. 

MISSOURI:  QRN  and  the  heat  prevent 
work  in  this  state.  The  majority  of  the 
fellows  has  spent  but  little  time  on  radio. 
9YM  will  be  back  as  per  usual  with  the 
cooler  weather.  Interest  in  broadcasting 
seems  to  be  decreasing  and  the  old  gang  will 
be  back  stronger  than  ever  this  year.  Most 
of  them  have  had  their  fill  of  canned  jazz 
and  the  dot  and  dash  will  be  the  order  of 
the  day. 

As  a  result  of  the  election  in  the  Mid- 
west Division,  Mr.  George  S.  Turner,  124 
Pearl  St.,  Independence,  Mo.  was  appointed 
manager  of  the  Midwest  Division.  C. 
Himoe  ran  a  very  close  second  having  re- 
ceived but  a  few  less  votes  than  the  132  of 


Turner.  Turner  is  an  old  timer  at  ama- 
teur radio  and  we  feel  that  the  Midwest 
Division  A.R.R.L.  members  have  made  a 
selection  that  they  will  not  regret — all  of 
you  are  duty  bound  to  get  behind  Turner 
and  push  the  division  up  to  the  top. 

NEW  ENGLAND  DIVISION 
P.  F.  Robinson,  Mgr. 

This  has  been  a  big  month  for  C.W.;  the 
total  traffic  handled  through  G.W.  stations 
being  over  ten  times  that  handled  by  spark 
sets  during  the  same  period. 

MAINE:  Very  few  reports  were  re- 
ceived from  this  district  this  month,  1BAS, 
1BRQ  and  1BJS  being  the  busiest  stations 
with  1BAS  (C.W.)  leading  in  truffle 
handled.  lFB's  summer  station  at  Prouts 
Neck,  Maine,  (Spk.  es  C.W.)  has  been 
doing  very  good  work  but  as  Cumming  is 
on  his  vacation  he  has  neglected  to  report. 

NEW  HAMPSHIRE— VERMONT:  No 
reports  have  been  received  from  these  sec- 
tions of  the  division  for  some  time  and  the 
division  manager  would  appreciate  any  sug- 
gestions and  recommendations  leading  to 
the  appointment  of  A.R.R.L.  personnel  in 
these  sections  who  will  give  us  some  re- 
ports for  QST. 

MASSACHUSETTS:  McLean  (1JQ) 
reports  that  all  activities  in  the  western 
part  of  the  state  are  being  handled  by 
1CMK  and  1CHJ.  So  many  new  C.W.  sta- 
tions are  popping  up  everywhere  that  the 
traffic  per  station  is  small  and  it  is  very 
hard  to  get  complete  reports  from  the  new- 
comers. The  old  spark  transformers  are 
rapidly  getting  new  secondaries  put  on  them 
for  C.W.  and  the  way  it  looks  now  there 
will  be  no  spark  sets  left  (except  as  curios) 
by  next  year.  1BKQ  (20  watts)  has  been 
reported  in  Colon,  Panama  Canal  Zone. 
1BQK  is  also  doing  fine  work  with  his  two 
five  watt  bottles.  ISC,  one  of  the  "spark 
hounds,"  also  has  a  C.W.  set  he  admits  FB 
for  DX  but  says  it's  hard  to  raise  fellows 
with  it.  1CNI,  another  spark  artist,  has  been 
doing  some  good  work  and  is  handling  a 
bunch  of  traffic  but  evidently  is  too  busy 
to  turn  in  a  report  to  help  out  the  spark 
percentage. 

RHODE  ISLAND:  This  is  another  of 
the  heretofore  reportless  sections.  Mr.  Don- 
al  B.  Fancher,  1BVB,  has  just  been  appoint- 
ed A.  D.  M.  so  in  the  future  some  good 

Seppy  reports  should  be  turned  in.  1CDM 
as  a  good  spark  set  in  operation  but  as  it 
blinks  the  lights  and  bothers  the  broad- 
casters he  has  to  QRX  at  dusk.  1CBP  and 
1BVB  are  both  doing  good  work  with  10 
watt  C.W.  sets.  1BVB  gets  on  about  11:30 
every  night  and  is  on  until  about  3:00  A.M. 
We  understand  that  very  soon  there  will 
be  a  Mrs.  1BVB  to  handle  traffic  before  the 
OM  gets  on  the  job.   FB.  OM. 

CONNECTICUT:  1QP  reports  that  af- 
ter trying  every  kind  of  antennae  ever 
heard  of  and  a  few  others  besides,  he 
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has  returned  to  the  good  old  fashioned 
flat-top  or  an  imitation  of  it  made 
up  of  small  cages  in  flat-top  form.  ITS 
is  back  on  the  job  again  and  sure  is  wel- 
come. What  is  the  matter  with  Hartford, 
the  home  of  the  QST  factory?  Is  1AW  list- 
ening to  the  broadcasts  all  the  time?  Why 
doesn't  IHX  lay  off  that  cootie  and  send  in 
a  report,  also  how  about  1M0  and  1BHW? 
Let's  have  report  from  everyone  who  hand- 
les one  or  more  messages  per  month. 
(OK— 1BHW  and  1  MO— will  send  a  re- 
port every  month— but  give  us  a  chance  to 
get  going.  You  want  QST  on  time,  don't 
you?  Your  patience  in  that  respect  has 
been  rewarded-j-QSr  is  out  on  time,  like- 
wise reports  will  be  forthcoming  as  soon 
as  we  can  spare  the  time  from  QST  to  rig 
up  an  antenna.— KBW  es  FHS)  Sa.  1QP 
wnen  ya  goin  ta  b  on  f r  tt  msg  I  got  fr  ya? 
—IHX. 

NORTHWESTERN  DIVISION 
H.  F.  Mason,  Mgr. 


Conditions  are  rapidly  approaching  those 
of  winter.  Many  of  the  stations  that  have 
been  off  the  air  this  summer  and  whom  we 
thought  had  given  up  the  ghost,  ^re  bloss- 
oming out  with  C.W.  sets  of  every  descrip- 
tion.   (F.B. — T.M.) 

IDAHO:  7WG  reports  static  on  the  de- 
cline, but  no  messages  handled.  7ZM  is 
deep  in  broadcasting.  There  are  a  few 
stations  in  Northern  Idaho  at  present.  A. 
R.R.L.  members  in  this  vicinity  please  write 
and  send  prompt  reports  to  W.J.  Sutherlin, 
NezPerce,  Idaho.  7JF  seems  to  be  hand- 
ling traffic  on  spark  in  spite  of  the  static. 
He  has  been  appointed  D.  S.  for  that  dis- 
trict. 7JD  has  been  appointed  D.  S.  for 
Central  Idaho  district.  7CK;  and  all  other 
A.R.R.L.  men  in  this  district,  please  get 
in  touch  with  you  D.  S.  7LN  is  the  new 
D.  S.  for  southern  Idaho.  No  relaying  is 
being  done  as  the  QRN  is  very  heavy,  and 
all  stations  are  spark.  Hi!  However,  7LN 
with  100  watts,  and  7CG  with  50  watts  of 
C.W.,  will  hold  down  this  end  of  the  state 
this  fall  and  winter.  70T  has  his  new  100 
watter  on  the  air,  and  7YA  will  soon  blos- 
som out  with  150  watts  of  C.W.  The  spark 
has  been  discarded  at  701  and  all  messages 
that  were  handled  at  70T  through  the 
heavy  static  that  has  been  encountered  the 
last  month,  were  handled  on  C.W.  All  C.W. 
stations,  especially  those  in  Montana,  Wy- 
oming, and  9's,  are  requested  to  please  write 
A.D.M.  Bliss,  417  Bannock  Street,  Boise, 
Idaho,  70T,  and  get  in  line  for  shovelling 
traffic  over  the  Northern  Route  east  this 
winter. 

OREGON:  7IW,  7MF,  and  70Z  handled 
most  of  the  traffic,  a  considerable  portion 
of  which  is  relay  traffic  between  Washing- 
ton, Oregon  and  California.  7MF  has  work- 
ed 9WU  of  Denver  on  one  5  watter.  Some- 
one is  wanted  around  Medford  or  Roseburg 


to  take  traffic,  as  that  district  seems  dead. 
7BH  has  sold  out  and  entered  the  game  of 
matrimony.  (Congrats,  OM.)  7TJ  is  on 
at  times,  but  is  not  handling  much  traffic. 
Everyone  in  Portland  seems  to  be  on  a  va- 
cation, or  else  dead  to  the  radio  world. 

(Come  on,  fellows,  kick  through  with  those 
message  reports,  and  let  the  rest  of  the 
gang  know  you're  not  dead — D.M.) 

WASHINGTON:  Traffic  has  been  mov- 
ing with  fair  regularity  over  this  section 
of  the  division  the  past  month.  C.W.  is 
leading  the  way  in  cutting  though  the  QRN. 
There  are  still  a  number  of  districts  in  the 
state  which  have  no  Dist.  Supts.  Some  of 
these  districts  have  no  stations,  and  from 
the  looks  of  things,  will  not  have  for  some 
time.  Districts  4,  5,  8,  and  10  are  still 
without  Supts.  No  doubt  these  appoint- 
ments can  be  filled  before  long.  Mr.  Robt. 
Waskey,  7UU  of  Seatle,  has  been  appoin- 
ted D.S.  for  district  No.  7,  comprising  the 
counties  of  Kin?,  Kitsap,  Snohomish,  and 
Island.  Most  of  the  traffic  in  and  out  of 
Seattle  is  going  through  7BK.  7FR  has 
been  off  the  air  for  some  time,  putting  up 
a  new  antenna.  The  C.W.  bug  has  bitten 
hard  in  Seattle;  many  of  the  gang  are  put- 
ting in  sets,  or  already  have  them.  Among 
them  are  7BK,  7FD,  7IM,  7IB,  and  7PQ. 
7IY  has  been  doing  some  good  receiving. 
With  a  variometer  set  and  a  1500  foot 
Beverage  wire,  (which,  by  the  way  is  noth- 
ing more  than  #14  iron  wire,  common  hay- 
wire) has  logged  every  district  except  the 
first  (come  on,  1AW).  His  log  includes 
14-8's,  25-9's,  and  5-4's.  At  present,  8AQO 
of  Syracuse,  N.  Y.,  is  testing  with  him, 
and  if  signals  remain  consistent  over  the 
period  of  two  weeks,  arrangements  will  be 
made  to  shoot  traffic  through  on  schedule 
all  winter. 

L.  C.  Maybee  reports  as  follows:  The 
summer  season  has  started  on  the  decline, 
nights  are  much  longer,  there  is  a  grand 
old  feeling  of  those  winter  nights  on  the 
air,  and  QRN  is  seldom  very  bad.  Taken 
as  a  whole,  this  summer  has  been  a  remark- 
able one  from  the  radio  viewpoint.  The 
C.W.'s  have  pounded  through,  and  sparks 
have  held  an  audibility  that  crowds  the  win- 
ter average.  QSS  has  been  more  marked, 
but  practically  all  the  reliable  winter  sparks 
have  held  up  during  the  summer.  Traffic 
north,  south,  and  west  goes  through  fine, 
but  the  eastern  work  has  become  nil.  7TH 
is  getting  into  the  game  with  10  watts  C.W. 
7ZS  reports  that  he  is  having  trouble  hook- 
ing up  with  anyone,  as  they  don't  listen  on 
375.  He  is  also  having  a  hard  time  getting 
lined  up  with  an  eastern  station  to  put  his 
eastern  traffic  through.  7FI  is  off  the  job 
for  the  summer.  Spokane  is  dead  again. 
7QE  is  out  on  a  camping  trip  with  his 
flivver.  He  will  have  some  dope  as  to  relay 
stations  that  are  scattered  around  the  state: 
7AW  has  come  into  the  relay  game  and  is 
doing  good  work. 
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ONTARIO  DIVISION 
A.  H.  K.  Russell,  Mgr. 

Despite  vacation  time,  Ontario  division 
stations  took  a  hitch  in  their  trousers  this 
month  and  lots  of  good  hard  constructive 
work  was  done.  Those  relayers  who  went 
on  vacations  took  their  receivers  with  them 
and  did  some  work  for  calls  heard. 

District  No.  1:3BV  has  a  50  watter  go- 
ing and  3NB  has  been  copied  in  Toronto  on 
tests  with  C.W.  3TA  in  Tillsonburg  is  put- 
ting in  5  watts  C.W.  3MN  has  left 
London  and  moved  to  Windsor.  3ABX  is 
about  to  burst 
forth  with  20 
watts  of  C.W. 
3XN  in  London 
is  working  on  10 
watts. 

Go  wan  reports 
that  3BA  has 
been  appointed 
Deputy  Radio 
Inspector  for 
Brantford.  Go- 
wan,  despite  his 
convictions  that 
broadcasting  is 
all  wrong,  has 
gone  the  way 
of  all  flesh  and 
is  installing 
a  broadcasting 
station  for  a 
Kitchener  paper. 
Nothing  doing 
in  relaying 
though.  Toron- 
to has  been 
decidedly  lively. 
3JI,  3JK,  and 
3FC  are  back 
from  the  holi- 
days and  are 
handling  traffic 
nightly.  3  F  O 
and  3  G  E  are 
back  on  spark, 
louder  than 
ever.  3GE  re- 
ports he  is  in- 
stalling 50  watts 
C.W.  9AL  is 
also  rebuilding 

but  will  be  on  again  soon.  3HE  and  others 
in  Kingston  are  planning  for  a  good  relay 
route  through  there,  and  report  Queens 
University  has  lots  of  power  available  there 
(C.W.)  if  they  can  be  prevailed  upon  to  use 
it  for  relay  work.  3HE  is  taking  a  flier  in 
the  business  end  of  radio. 
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PACIFIC  DIVISION 
J.  V.  WUe,  Mgr. 


Hereafter  all  districts  will  be  known  by 
number  instead  of  letter  as  used  at  present. 


This  change  is  necessary  to  keep  all  divisions 
as  near  alike  as  possible.  District  A  is 
District  1;  B,  2;  and  so  on  down  the  line. 

The  appointment  of  stations  to  their  re- 
spective trunk  lines  will  be  started  the 
first  part  of  October,  also  at  this  time  the 
traffic  check  cards  will  be  distributed  to 
trunk  stations  only.  The  number  of  sta- 
tions that  are  out  for  the  summer  is  the 
reason  for  the  delay  in  above  work. 

District  No.  2:  Little  traffic  being  hand- 
led due  to  heavy  QRN  encountered  in  the 
south.  Aside  from  this,  many  stations  art 
under  repair,  while  the  operators  and  own- 
ers of  others 
are  enjoying 
their  summer 
vacations.  6AJH 
and  6AVR  are 
now  adding  a 
tube  set  to  their 
equipment.  The 
following  sta- 
tions made  a 
traffic  report: 
6  Z  B  ,  6  A  J  H  , 
6EG,  6GT,  6IV, 
6  A  V  R  and 
6ANX.  This  is 
a  splendid  show- 
ing over  the 
last  few  months, 
and  the  old  San 
Diego  gang  are 
coming  into 
their  place  i  n 
line  again. 

District  N  o . 
3:  A  total  of 
twenty  stations 
reported  this 
month  with  a 
combined  total 
of  524  messages. 
We  may  note 
here  that  C.W. 
stations  greatly 
outnumber 
spark.  Excellent 
results  have 
been  obtained 
by  6EN  and 
6JD  from  radio 
frequency  am- 
plifiers and 
loops.  Work  has  been  made  possible 
through  QRN  and  QRM  that  was  laughed 
at  when  mentioned  a  few  seasons  ago.  The 
winter  will  find  several  100  watt  tube  plants 
going  full  blast,  and  of  course,  the  present 
gang. 

District  No.  7:  Work  has  fallen  off  due 
to  several  of  the  old  reliables  taking  to  sea 
for  the  summer.  6ABU,  6ASJ  and  6ASN 
are  holding  down  the  C.W.  end  of  things, 
while  6HP  and  6  AO  A  are  two  good  reliable 
spark  stations,  the  latter  the  well  known  old 
QRM  factory  that  made  6ZZ  famous.  We 
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hope  he  keeps  up  its  former  work.  6IK  and 
6DR  have  C.W.  equipment,  so  two  sparks 
have  gone  the  way  of  the  many  old  timers — 
the  junk  heap. 

District  No.  8:  The  fellows  in  this  dis- 
trict and  particularly  the  gang  in  Sacra- 
mento have  paid  no  attention  to  QRN  this 
summer.  You  will  find  two  or  three  on  the 
job  every  night  from  7:00  P.M.  until  2:00 
A.M.  6FH  deserves  considerable  credit  for 
sticking  to  a  tube  set  which  for  some  time 
was  not  equal  to  his  concert  buster,  but  he 
has  his  old  spark  beat  many  ways  now.  6GR, 
the  hard  boiled  spark  owl,  is  heard  with  his 
20  watt  tube  set  and  he  is  talking  about  add- 
ing two  more  tubes.  6LO  and  6GX  have 
gone  into  C.W.  6ZX  is  now  a  30  watt  C.W. 
instead  of  20.  Due  to  the  central  location  of 
this  district,  traffic  is  handled  direct  to  the 
north  and  south  borders  of  the  country.  The 
summer  QRN  has  not  cut  these  ranges  down, 
although  the  east  route  remains  closed  via 
the  north  and  central  routes. 

District  No.  9 :  6CC  and  6TC  are  the  only 
stations  working  in  this  district;  both  are 
spark  and  continue  to  lead  in  the  amount 
of  traffic  going  north. 


ROANOKE  DIVISION 
W.  T.  Gravely,  Mgr. 

While  the  report  of  last  month  for  this 
division  showed  a  wonderful  increase  in  traf- 
fic handled  and  improvements  in  conditions 
all  over  the  division,  this  month's  report  will 
chronicle  an  even  more  astounding  develop- 
ment which  might  well  go  down  in  history 
as  the  remarkable  awakening  of  the  Roanoke 
Division.  Our  message  report  shows  an  in- 
crease of  over  200%  in  the  last  two  months. 
The  cooperation  of  the  entire  personnel  and 
the  fine  spirit  shown  on  all  sides  is  the 
reason  for  this  fine  showing  in  the  midst  of 
the  worst  part  of  the  radio  season.  The 
proportion  of  C.W.  to  spark  messages  was 
ample  proof  of  the  ability  of  C.W.  to  over- 
come QRN. 

Virginia  and  North  Carolina  are  neck  and 
neck  in  traffic  handled,  with  West  Virginia 
coming  steadily  upward.  The  completion  of 
daylight  schedules  and  conversion  of  BL's 
are  the  outstanding  features  of  the  month. 

Fellows,  your  division  manager  is  proud 
©f  you  for  the  wonderful  work  done  during 
the  two  worst  months  of  the  year.  We  led 
the  whole  United  States  in  C.W.  traffic  last 
month  and  next  month  we  will  surely  have 
over  2000.  This  is  certainly  wonderful  when 
it  is  considered  that  several  months  ago  500 
was  considered  a  good  month's  work.  You 
have  ability  to  operate  under  the  most  ad- 
verse circumstances  and  we  know  that  the 
coming  season  will  see  the  Roanoke  Divi- 
sion leading  the  country  as  it  has  done  for 
the  past  two  months. 

WEST  VIRGINIA:  Conditions  in  this 
state  are  rapidly  becoming  normal  again 


and  A.D.M.  Heck  reports  that  next  month 
will  show  a  great  increase  in  traffic. 

District  No.  1:  8AFD  leads  with  8SP 
close  behind  him  in  traffic  handling.  8BPU 
and  8AQV  are  also  handling  traffic  in  this 
section. 

No.  2:  No  report.  Let  the  A.  D.  M, 
know  that  you  are  still  alive  and  kicking. 

No.  3:  8CAY  helps  the  total  out  with  a 
few  messages. 

No.  4:  8 AMD  leads  West  Virginia.  He 
was  operating  at  Camp  Greenbriar  assisted 
by  5RL.  While  there  he  did  considerable  mis- 
sionary work  for  the  A.R.R.L.  He  is  a  con- 
firmed traffic  hound. 

No.  5:  8BDB  is  very  active,  likewise 
8BKD.  8ABW  will  be  back  soon. 

No.  6 :  8BDA,  the  super  spark  station  is 
going  strong.  8WD  and  8BAZ  have  com- 
bined their  forces  in  making  this  station 
THE  spark  station  of  the  state.  They  re- 
port their  signals  reaching  out  in  QRN  and 
are  out  after  C.W.  scalps.  The  erection  of 
this  station  has  renewed  the  C.W. — spark 
war  in  West  Virginia  which  will  be  watched 
with  interest. 

NORTH  CAROLINA:  Wonderful  spirit 
shown  in  this  state  and  the  ability  of  the 
operators  has  worked  wonders  for  the 
traffic  report. 

District  No.  1:  4GX  and  4DC  were  the 
only  active  stations.  4EN  is  back  in  the 
air  but  too  late  to  get  his  name  on  this 
month's  traffic  report.  4NV  has  been 
appointed  an  official  relay  station  and  con- 
tributes to  this  month's  total.  With  4CX 
and  4 EN  back  in  the  game  together  with 
4NV  this  district  will  be  one  of  the  most 
active  in  the  future. 

No.  2:  D.  S.  Jackson  is  especially  active 
in  his  district  and  is  a  live  worker  and  A. 
R.R.L.  booster.  Majority  of  the  stations  are 
located  at  Asheville  with  others  at  Shelby 
and  Brevard.  Asheville  stations  are  on  con- 
tinually from  8  p.m.  to  4  a.m.  every  night, 
4IE,  4MW,  4GH,  4KC  and  4LP  and  ADS 
are  all  active  as  the  traffic  report  will  show* 
4LP  with  one  5  watt  tube  is  getting  some 
remarkable  distances  in  daylight. 

No.  3:  4ID  is  the  lone  member  of  his 
division  at  present.  Charlotte  still  remains 
dead  to  the  world  as  far  as  relay  work  is 
concerned. 

No.  4 :  4BX  maintains  schedules  in  all  di- 
rections with  two  operators  and  is  very 
active.  4EA  is  going  strong.  B.  L.  Haiiaut* 
at  Wilson,  N.  C.,  is  a  new  comer  with  the 
significant  initials  B.  L.,  meaning  broad- 
cast listener,  which  he  was  up  to  a  month 
ago.  His  conversion  to  the  real  game  and 
the  erection  of  4NT  and  the  18  messages 
handled  shows  what  a  B.  L.  can  do  after 
once  seeing  the  light.  Welcome,  OM,  and 
more  power  to  you. 

VIRGINIA:    Daylight  work  and  the  de- 
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velopment  of  new  schedules  are  the  features 
of  the  month.  Strange  to  say  there  was  not  a 
single  spark  traffic  report  in  the  state.  This 
month  it  is  100%  C.W.  Some  monthly  re- 
ports are  missing  and  A.D.M.  Wohlf ord 
wishes  to  emphasize  strongly  the  necessity 
for  a  complete  report  from  every  district,  ft 
the  state  is  to  be  represented  in  its  true 
light.  Reports  should  reach  him  not  later 
than  the  18th  of  the  month. 

District  No.  1:  3MK  is  doing  the  ma- 
jority of  the  work  using  100  watts.  3BVC 
with  20  watts  is  also  active.  3ZZ  is  busy 
with  100  ft.  masts  getting  fixed  to  open 
up  the  new  500  watt  set.  3ATZ,  3ACK, 
3BNE,  and  3ACZ  are  all  overhauling. 

No.  2:  More  stations  are  being  added 
in  this  district  and  the  fellows  are  getting 
on  the  jojs  in  earnest.  The  howl  of  the 
B.L.'s  has  been  overcome  and  peace  reigns. 
3TJ  has  a  regular  daylight  schedule  with 
3MK  on  Sunday  and  is  also  working  Peters- 
burg daylight.  3AWW  and  3BNM  are 
active  in  Petersburg. 

No.  3 :  3BVL  is  coming  along.  3MO  is  back 
on  the  air  and  will  turn  in  a  large  report 
next  month.  3BIJ  is  still  in  the  running. 

No.  4:  3BLF  is  now  working  100  watts 
and  handling  traffic  consistently.  He  has  the 
only  station  in  the  district  and  is  anxious 
to  locate  others. 

No.  5:  3IW  is  off  on  a  naval  cruise 
next  month — we  will  miss  his  traffic.  He  did 
well  this  month. 

No.  6:  3BHL  is  out  of  the  States,  con- 
sequently, no  report. 

No.  7:  No  report.  There  are  three  or 
four  stations  in  this  district  that  can  be 
lined  up  to  handle  traffic  and  we  need  them 
badly.  Get  together,  fellows  and  put  your 
District  on  the  map. 

No.  8:  Mr.  C.  M.  Owen,  Box  119, 
South  Boston,  Va.,will  take  over  the  district 
at  once  and  any  stations  not  lined  up  there 
will  please  get  in  touch  with  him.  Lynch- 
burg please  notice.  His  call  is  3APR,  using 
10  watt  C.W.  Next  month's  traffic  report 
will  show  his  work.  3BZ  and  3AEV  are 
working  as  much  as  conditions  will  permit. 

No.  9:  3HL  is  working  C.  W.  and  getting 
out  some,  but  very  little  traffic  is  being 
handled. 

No.  10:  3AOV  is  taking  his  vacation  in 
the  west. 


ROCKY  MOUNTAIN  DIVISION 
N.  R.  Hood,  Mgr. 


It  is  with  great  pleasure  that  I  submit 
for  the  approval  of  the  members  of  this  di- 
vision my  first  monthly  report  as  Division 
Manager.  The  division  has  been  in  a  chaotic 
condition  and  only  by  hard  work  on  the 
part  of  all  of  the  members  of  the  division 
will  it  ever  again  resemble  a  good  healthy 


A.R.R.L.  organization.  Our  chance  lies  in  the 
time  between  now  and  the  opening  of  the  fall 
season,  and  during  that  time,  if  we  get  our 
shoulders  to  the  wheel  and  by  the  time  the 
QRN  drops  from  our  phones,  we  can  have 
the  entire  division  personnel  lined  up,  and 
in  working  order  for  the  winter  rush.  The 
advent  of  C.W.  in  this  part  of  the  country 
has  been  a  great  boon  to  our  game  in 
general.  The  QRN  entirely  blots  out  all 
spark  signals  from  any  distance,  and  had  it 
not  been  for  the  little  bottles,  our  traffic  re- 
port would  be  almost  nil.  The  routes 
throughout  the  entire  division  will  be  re- 
vised. All  outstanding  appointments,  such 
as  office  appointments,  and  official  relay  sta- 
tion appointments,  are  hereby  cancelled. 
In  order  to  retain  your  station  as  an  Official 
Relay  Station,  the  individual  stations 
should,  at  once,  get  in  touch  with  the 
A.D.M.  for  their  state,  sending  in  the  old 
certificates  and  new  ones  will  be  issued. 
We  will  consider  the  official  stations  in  the 
division  from  now  on,  as  our  organization 
proper  for  the  handling  of  special  relays, 
tests,  etc.,  so  those  of  you  who  are  official 
stations  will  do  yourselves  and  the  League 
justice  by  sending  your  certificate  to  your 
A.D.M.  at  once.  If  you  hold  office  in  this 
division  send  in  your  appointment  certifi- 
cates to  the  A.D.M.  for  your  state,  for  new 
certificate.  In  the  event  that  you  are  no 
longer  to  hold  office  you  will  be  notified  to 
that  effect.  Some  of  the  division  personnel 
have  already  been  changed,  and  the  change 
was  made  because  those  who  were  in  office 
failed  to  do  their  part.  It  takes  just  a  few 
hours  work  a  month  on  the  part  of  the 
division  official  to  make  things  hum  and 
just  a  few  minutes  work  on  the  part  of  the 
individual  station  owners.  The  division 
manager  is  looking  at  you  all  alike,  that  is, 
you  will  do  your  part  until  he  is  shown 
different,  and  then  changes  that  are  neces- 
sary surely  will  be  made.  The  A.R.R.L. 
has  made  it  easy  now  for  each  station  to 
report  its  traffic,  so  please  use  those  cards 
to  forward  your  report  to  the  A.D.M.  or 
Dist.  Supt.  When  you  run  out  of  cards 
notify  your  Dist.  Supt.  or  A.D.M.  in  time  so 
that  you  will  have  a  card  on  hand  for  next 
report  and  they  will  be  forthcoming.  The 
division  personnel  now  stands  as  follows: 

A.D.M.  for  Colorado:   R.  C.  Schryver,  2111 
So.  Franklin  St.,  Denver 

A.D.M.  for  Wyoming:    F.  N.  Mitchell,  Box 
575,  Greybull,  Wyo. 

A.D.M.  for  Utah :  Elliot  Johnson,  Ephraim, 
Utah 

Dist.  Supt.  Colo.:    Philip  Laskowitz,  c/o 
Reynolds  Radio,  Denver 

Dist.  Supt.  Utah:    Evan  Seegmiller,  Rich- 
field, Utah 

The  A.D.M.s  have  their  eyes  open  for 
good  men.  Great  things  will  come  of  ama- 
teur radio  this  winter  so  you  who  are  am- 
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bitious.and  get  busy  will  be  on  the  official 
ship.  We  need  several  Dist.  Supts.  and  City 
Managers,  and  they  will  be  picked  within 
the  next  few  weeks,  so  get  busy  and  let  your 
A.D.M.  know  what  you  can  do  and  the  ex- 
tent of  your  ambitions  so  that  we  may  get 
our  new  men.  The  A.D.M.  of  your  state 
will  handle  this  entirely  so  what  he  says 
regarding  appointments  in  his  state  will  be 
final.  The  certificates  will  be  issued  from 
the  division  manager's  office. 

The  new  routes  will  be  made  up  us  soon 
as  the  D.M.  can  get  a  check  on  the  good 
stations.  It  would  help  if  the  relay  sta- 
tions in  the  division  would  notify  the 
A.D.M.  what  stations  they  work  best  so 
that  we  may  work  up  the  most  logical 
routes.  Those  who  can  work  on  a  schedule 
are  especially  wanted.  Just  sit  down  and 
write  your  A.D.M.  a  letter,  explaining  what 
you  have  done,  what  you  can  do  with  your 
station,  and  what  you  would  like  to  see 
done  in  the  division  as  we  are  here  to  please 
the  majority  and  to  work  together  toward 
one  end — the  advancement  of  amateur  radio 
and  the  A.R.R.L. 

COLORADO:  Traffic  through  Colorado 
has  shown  an  awful  slump  due  to  stations 
not  reporting  their  traffic.  There  is  no 
excuse  now  as  the  cards  have  been  mailed 
for  the  purpose  of  sending  reports  in  to 
either  your  Dist.  Supt.  or  the  A.D.M.,  of 
the  traffic  handled. 

Stations  9BXA,  9DVJ,  9BUN,  9XAQ, 
9AYU,  9AMB,  9DTE,  9BXQ,  9DUC,  9DHI, 
9BJI,  9XAI,  9DTH,  9AWL  9DTM  and 
9DVA  are  all  in  operation  in  Colorado  and 
with  the  addition  of  the  stations  that  al- 
ways open  up  when  the  season  becomes 
good,  Colorado  will  have  a  bumper  season 
this  winter.  Stations  9XAI  and  9XAQ  are 
schools  and  are  of  course  closed  through  the 
summer  season.  9XAQ  has  been  a  good 
station  in  the  past  and  we  are  anxiously 
waiting  the  opening  of  the  station  again. 

9DUC  has  arrived  in  Denver  from 
Chicago  where  he  has  been  giving  the  radio 
activities  the  once  over  and  will  soon  split 
the  air  with  his  set.  9AWL  is  rebuilding 
from  aerial  to  ground.  9DHI  reports  sigs. 
QSA  on  his  Reinartz  and  is  ready  for 
traffic.  9DTE  has  two  "fifty  watters" 
about  ready  to  split  the  phone  diaphrams. 
We  will  bend  our  efforts  this  year  more 
than  ever  to  the  establishing  of  routes,  on 
which  we  will  have  our  most  reliable  and 
consistent  operators  and  a  place  on  them 
will  be  worth  having  if  you  really  want  to 
relay,  or  if  you  really  have  the  interests  of 
the  League  at  heart. 

WYOMING:  7DH  has  10  watts  C.W. 
and  phone  on  a  ranch  in  the  mountains 
and  has  a  32  volt  lighting  system  from 
which  he  will  run  his  motor  generator  set. 
7ZV,  another  one  of  our  old  timers  and 
who  had  the  prize  spark  set  in  Wyoming, 
has  turned  up  his  toes  and  quit  his  spark, 


but  has  a  neat  20  watt  C.W.  and  phone. 
7AFW  is  a  new  comer  among  us.  lie  ia 
working  10  watts  C.W.  and  is  QSA  at 
Casper  in  daylight.  7GK  sends  no  report 
of  the  activities  down  his  way. 

UTAH:  Utah  is  rapidly  getting  ready 
for  the  winter  rush.  6ATQ  and  6ATH  are 
each  installing  10  watt  C.W.  sets  and  6BNJ 
is  putting  in  five  watts.  All  the  old  gang 
with  their  rock  crushers  and  C.W.  sets 
are  ready  and  traffic  is  moving  a  bit  now. 
QRN  has  been  unusually  heavy  this  sea- 
son, only  three  nites  which  could  be  called 
good  nites,  throughout  the  entire  month. 

Mr.  Evan  Seegmiller  has  been  retained 
as  Dist.  Supt.  for  District  No.  2,  which  in- 
cludes Provo  and  all  the  territory  south 
thereof.  Any  Utah  station  who  is  or  thinks 
that  he  is  qualified  to  be  an  official  relay 
station,  get  in  touch  with  the  A.D.M.  so 
that  the  new  routes  can  be  made  up  at  once. 
We  need  a  Dist.  Supt.  for  District  No.  1, 
the  territory  north  of  Provo,  so  put  up 
your  man,  gang.  This  must  be  done  at 
once  as  we  feel  the  need  of  him  already. 
Utah  stations  please  get  in  touch  with  the 
A.D.M.  as  soon  as  possible.  Address  6ATH, 
Ephraim,  Utah. 


VANCOUVER  DIVISION 
W.  D.  Wood,  Mgr. 


5CN  has  just  raised  a  beautiful  specimen 
of  a  90  ft.  B.C.  toothpick  and  will  be  going 
strong  with  50  watts  C.W.  5AK  is  open 
for  traffic.  There  are  several  stations  in 
P.R.  that  will  make  themselves  heard  be- 
fore long.  5CX  now  has  a  15  watt  C.W. 
set  built  for  him  at  Vancouver  by  5BR. 
1200  miles  was  covered  the  first  night  with 
this  set  when  tried  out  at  5BR,  and  only 
ONE  VT-2  was  used  at  the  time.  We  are 
still  waiting  for  a  good  transmitter  and 
relay  station  for  Victoria.  5CT  is  getting 
out  fairly  well  on  5  watts  C.W.  He  is  in- 
creasing power  and  remodeling.  Present 
indications  point  to  a  very  good  relay  sea- 
son, and  when  the  time  comes  for  a  Trans- 
Canada  Relay  test  the  Vancouver  Division 
will  be  QRV-GA.  At  Calgary,  Alberta,  we 
now  have  CFCN,  with  100  watts  of  C.W. 
on  275  meters.  CFCN  is  handling  traffic 
with  9BD  on  schedule.  Among  the  Van- 
couver amateurs  there  are  5DO,  5EC,  5DK, 
5CJ,  and  5CD  who  are  on  at  various  times, 
but  don't  get  very  far. 

How  about  that  Trans-Canada  Test,  you 
easterners? 

WEST  GULF  DIVISION 
F.  M.  Corlett,  Mgr. 

El  Paso  Texas,  and  the  nine  counties  im- 
mediately east  have  been  re-assigned  to 
SOUTH  TEXAS  SECTION.  This  District 
has  been  under  the  supervision  of  the  New 
Mexico  Asst.  Div.  Manager  for  some  time 
on  account  of  communication  difficulties  be- 
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tween  Houston.  Texas,  and  El  Paso.  This, 
however,  has  been  overcome  and  the  re- 
assignment to  south  Texas  was  deemed  ad- 
visable. A  dist.  supt.  for  this  district,  which 
will  be  known  as  District  No.  4,  South 
Texas,  will  be  announced  next  month. 

District  Superintendent  appointments  for 
Oklahoma  are: 

No.  1.  Northwest  Oklahoma:  Chas.  E. 
Whartenby,  5ZM,  801  West  Oak  St.,  Enid, 
Oklahoma. 

No.  2.  Northeast  Oklahoma:  C.  M. 
Selby,  5BM,  1163  Locust  Street,  Muskogee, 
Oklahoma. 

No.  3.  Southeast  Oklahoma:  J.  Wayne 
Cargile,  5KE,  209  Second  St.,  McAlester, 
Oklahoma. 

No.  4.  Southwest  Oklahoma:  Donah. 
H.  Boyette,  5DS,  111  North  7th  Street, 
Lawton,  Oklahoma. 

Members  having  transmitting  stations 
that  desire  to  secure  official  relay  station 
appointments  should  communicate  with  the 
dist.  supt.  of  their  district.  There  are  a 
few  stations  in  Oklahoma  that  are  not 
members  of  the  A.R.R.L.  To  these  we  ex- 
tend a  cordial  invitation  to  join  as  relay 
work  is  really  radio  pleasure. 

We  are  glad  to  welcome  one  of  the  old 
timers,  Roy.  W.  Layton,  back  in  active  relay 
work.  Roy  Layton  is  in  charge  of  5AEJ, 
an  excellent  amateur  station  owned  by  the 
Allison  Motors,  Corsicana  Texas,  and  he 
has  been  selected  as  district  superintend- 
ent for  district  No.  2,  north  Texas.  A  num- 
ber of  official  relay  station  appointments 
have  been  issued.  No  report  has  been  re- 
ceived from  assistant  division  manager, 
Louis  Falconi,  of  New  Mexico  section  this 
month. 

SOUTHERN  TEXAS:  Prospects  for  a 
splendid  relay  season  were  never  better 
than  they  are  at  present  in  this  portion  of 
the  state.  There  has  been  an  early  cool 
spell  which  has  added  to  the  already  in- 
creasing interest  in  relay  work.  Practically 
all  stations  in  the  vicinity  of  Houston  will 
be  using  single  circuit  tuners  for  C.W.  re- 
ception for  they  have  already  proven  them- 
selves to  be  just  what  the  DX  relay  man  has 
wanted.  [? — Ed.]  The  reorganization  of  the 
traffic  department  has  done  much  already 
toward  a  very  successful  system  of  operat- 
ing and  is  already  showing  the  result  of 
a  chain  of  higher  class  stations.  Southern 
Texas  has  been  divided  into  four  districts 
as  follows:  No.  1  is  east  Texas,  and  is 
supervised  by  Harvey  C.  Sundstrom,  6AAU, 
district  superintendent,  1716  Lubbock  St., 
Houston,  Texas,  and  application  for  official 
relay  station  appointments  for  east  Texas 
should  be  addressed  to  him.  No.  2  is  desig- 
nated as  Central  Texas  and  is  handled  by 
E.  A.  Sahm,  New  Braunfels,  5YK.  No.  3  is 
known  as  West  Texas,  and  comprises  that 
portion  of  the  state  from  Bexar  county  to 
the  Rio  Grande:  5ZAE,  L.  D.  Wall,  216 
Pereida  St.  at  San  Antonio  has  been  ap- 


pointed dist.  supt.  No.  4  will  be  known  as 
Far  West  Texas,  and  will  be  composed  of 
nine  counties  adjoining  El  Paso.  Dist. 
Sunt,  for  that  portion  not  vet  named.  Radio 
clubs  and  isolated  individual  stations  are 
requested  to  correspond  with  their  dist. 
supt.  nearest  in  order  that  all  traffic  routes 
may  be  completed  at  the  opening  of  the 
relay  season.  The  requirements  for  obtain- 
ing an  official  relay  station  appointment 
are:  A  station  that  will  be  kept  m  constant 
working  condition  (not  torn  down  from 
time  to  time,  rebuilding,  enlarging,  etc.) 
and  operated  at  least  a  few  hours  daily  to- 
clear  traffic;  a  dependable  operator  who- 
will  try  to  keep  his  nook  clear;  and  a  mem- 
ber of  the  A.R.R.L.  If  you  can  qualify  to 
the  above  three  cardinal  requirements,  your 
district  superintendent  would  like  to  get 
in  touch  with  you  at  once. 

5AE,  6XV,  5HZ,  and  50C  are  the  busiest 
stations  at  the  present  writing.  In  central 
Texas,  5CG  gives  promise  of  an  excellent 
relay  point;  the  station  is  located  on  top  of 
the  Cotton  Exchange  and  is  operated  by- 
Marion  Apple,  formerly  of  McKinney.  6QA 
and  5ZU  are  among  the  few  central  stations 
in  operation. 

West  Texas  report  is  short  but  interesting. 
5ACU  leads  with  5ZAE  a  close  second,  and 
5HC  as  a  good  third.  5ZAK  has  moved 
back  to  Camp  Travis  and  is  building  a  new 
shack  and  everything.  Practically  all 
traffic  in  this  district  has  been  handled  on 
an  "early  morning  plan."  Laredo  is  still 
in  the  game  though  heavily  handicapped 
this  month  by  electrical  storms  daily. 
5MT  and  5ZAN  both  building  better  sets,, 
as  usual. 

Far  West  Texas  is  coming  on  nicely  with 
renewed  life  at  El  Paso.  Some  good  C.W. 
sigs.  from  there  have  been  coming  east  in 
fine  shape. 

OKLAHOMA:  5ZAT  is  constructing  a 
self-supporting  mast  130  feet  high,  which 
when  completed  will  give  Okla.  City  two- 
of  the  highest  amateur  masts  in  the  south- 
west. 5ADQ  is  installing  a  100  watt  C.W. 
5ZG  has  completely  rebuilt  everything  and 
will  be  going  strong  again  with  the  10O 
watter.  5BM  is  having  quite  a  time  getting 
things  arranged  for  winter  work.  5LB 
seems  to  be  getting  out  in  fine  shape  now. 
In  our  North  West  Dist.  No.  1  we  are  going- 
to  rely  almost  entirely  upon  5ZM  as  he 
appears  to  be  the  only  operator  who  will 
be  on  every  nite.  5PU  and  5ZZ  will  be 
on  part  of  the  time.  5XT  will  handle- 
traffic  when  WKY  is  not  in  operation. 

NORTH  TEXAS :  Traffic  in  this  section 
seems  to  have  picked  up  a  little  over  last, 
month's  report,  as  there  is  still  a  great 
deal  of  rebuilding  and  broadcast  listening 
which  seems  to  have  the  lead  at  present. 
5ZH  will  open  a  route  west  to  the  coast 
working  spark  and  C.W.  on  200  and  376* 
meters.  C.W.  will  probably  solve  the  prob- 
(Concluded  on  page  57) 
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British  Relay  League  Formed 

We  note  with  pleasure  in  The  Wireless 
World  &  Radio  Review  that  Mr.  Y.  W.  P. 
Evans,  Hon.  Secretary  of  the  Manchester 
(England)  Wireless  Society,  has  obtained 
permission  from  the  Postmaster-General 
to  form  a  British  Wireless  Relay  League 
and  solicits  correspondence  with  British  am- 
ateurs with  a  view  of  forming  such  a 
League  as  early  as  possible.  Heretofore 
we  have  understood  the  P.  M.  G.  has  been 
of  the  view  that  amateur  relaying  must 
be  prohibited  because  it  was  a  kind  of 
competition  with  the  telegraphs,  which 
in  Britain  are  owned  by  the  govern- 
ment; and  this  attitude  has  hitherto  held 
to  such  an  extent  that  only  testing  has  been 
permitted  to  British  amateurs.  The  present 
authorization  must  be  interpreted  as  a  most 
pleasant  indication  of  the  growth  of  liberal 
views  in  radio  matters  abroad. 

The  A.R.R.L.  has  been  in  correspondence 
with  the  gentlemen  proposing  the  formation 
of  the  B.W.R.L.  and  hopes  to  be  able  to  co- 
operate with  them  as  a  sister  organization 
in  trans-atlantic  relay  activities.  Best  o* 
luck! 


Need  for  an  International  Language 

The  A.R.R.L.  is  continuing  its  examina- 
tion of  the  possibilities  of  an  international 
artificial  language  for  official  adoption  for 
use  in  international  amateur  communica- 
tion. Members  who  are  informed  on  the 
subject  are  requested  to  write  the  Secretary 
and  present  any  helpful  suggestions  that 
occur  to  them,  particularly  whatever  argu- 
ments they  may  be  able  to  advance  in  favor 
of  any  certain  language  for  this  purpose 
and  data  on  the  extent  to  which  the  said 
language  is  organized  thruout  the  world. 

Esperanto  is  a  favorite  at  the  present 
writing  but  its  opponents  charge  that  it  is 
very  diffifficult  to  express  oneself  in  the 
semi-technical  conversation  of  amateur 
radio  in  that  language,  which  they  contrast 
with  the  possibilities  of  Ido,  another  such 
language  which  seems  to  have  many 
boosters.  The  Secretary  will  be  glad  to 
hear  from  the  disciples  of  these  respective 
languages. 

England  Transmitting  This  Winter 

The  Manchester  Wireless  Society  expects 


to  have  a  1  k.w  tube  transmitter  in  active 
operation  thruout  the  coming  winter  for  the 
special  purpose  of  testing  with  American 
amateurs.  The  antenna  is  already  erected. 
This  station  is  Britain's  main  hope  in  the 
"west-bound"  Transatlantics  announced 
elsewhere  in  this  issue. 

Courtey  with  Dubilier 

Mr.  Philip  R.  Coursey,  late  assistant  ed- 
itor of  The  Wireless  World  &  Radio  Review 
and  manager  of  the  British  arrangements 
in  the  Transatlantic  Tests  of  last  winter, 
is  now  attached  to  the  Dubilier  Condenser 
Co.,  Ltd.,  as  technical  expert,  with  offices 
in  London. 


British  Broadcasting 

At  last  a  definite  scheme  seems  to  have 
been  agreed  upon  in  Great  Britain  for  the 
handling  of  the  broadcasting  problem.  Ar- 
ticles of  association  have  been  prepared  for 
an  organization  known  as  the  British 
Broadcasting  Company,  to  be  owned  by  the 
manufacturers  desirous  of  participating  in 
broadcasting  and  to  which  any  bona-fide 
British  manufacturer  is  allowed  to  become 
a  member.  The  arrangements  are  await- 
ing the  approval  of  the  Postmaster-General 
at  this  writing. 

The  license  fee  for  broadcast-receiving 
stations  is  being  increased  from  $2.25  to 
$4.50  per  annum,  the  amount  of  the  increase 
to  be  turned  over  to  the  Broadcasting  Com- 
pany to  apply  towards  the  expenses  of  oper- 
ation, and  a  further  contribution  will  be 
paid  by  the  manufacturers  as  a  percentage 
on  each  set  sold  by  them.  Profits  of  the 
broadcasting  company  are  to  be  limited  to 
7%  %  per  annum. 

No  foreign-made  wireless  apparatus  is  to 
be  allowed  in  Britain  for  a  period  of  two 
years.  They  are  differentiating  in  the  licen- 
ses between  broadcast  receivers  and  true 
experimental  or  amateur  receivers.  The 
former  must  be  of  such  a  design  that  they 
cannot  tune  below  300  meters  or  above  500 
meters,  must  be  absolutely  incapable  of  rad- 
iation, and,  we  understand,  are  prohibited 
the  use  of  the  single-circuit  tuner. 

There  will  be  eight  transmitting  stations, 
situated  in  London,  Birmingham,  Cardiff, 
Manchester,  Glasgow,  Aberdeen,  Plymouth, 
and  Newcastle,  all  run  on  different  wave 
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lengths,  and  of  sufficient  power  to  be  heard 
anywhere  in  the  country  with  a  three  or 
four-tube  set.  Daily  broadcasts  from  5 
o'clock  to  11  P.M.  are  contemplated. 


French  Latter 

Dr.  Pierre  Corret.  frequently  mentioned 
in  our  columns  as  the  editor  of  La  TJS.F. 
Moderne,  organ  of  la  Societe  Francais 
d?  Etude  de  Telegraphic  et  de  Telephonie 
Sans  Fil,  of  which  society  he  is  also  the  vice- 
president,  very  graciously  has  agreed  to 


Here  is  Dr.  Corret  at  a  receiving  station  which  he  con- 
structed in  the  French  army  during  the  war.  In  1914  and 
1915  he  was  in  a  little  village  in  the  Vosffes.  No  tubes  were 
available  and  he  had  to  make  use  of  cardboard  tubes  for  the 
coils,  odd  bits  of  wire  for  the  windings,  wood  rulers  for  the 
sliders,  and  he  had  even  to  make  his  square  holes  with  a  half- 
round  file!  In  spite  of  which,  however,  this  set  worked  very 
well  and  copied  German  messages  which  the  headquarters  set 
could  not  pick  up. 


give  us  a  summary  of  interesting  French 
amateur  news  from  time  to  time.  We  pre- 
sent his  first  letter  with  pleasure: 

"I  will  send  you  herewith  the  information 
which  may  interest  readers  of  QST  on  the 
subject  of  the  development  of  amateur  radio 
on  this  side  of  the  Atlantic. 

"The  most  interesting  thing  at  this  mo- 
ment is  the  preparation  of  the  new  law  on 
radio.  To  tell  the  truth,  there  never  was  a 
truly  legal  definition  of  reception.  Ten 
years  ago  when  I  published  the  first  ama- 
teur manual  in  France,  they  presumed  mere- 
ly to  absolutely  prohibit  receiving,  and  this 
by  the  simple  decision  of  the  Under-Secre- 
tary of  State  for  Post  and  Telegraph,  altho 
a  law  would  have  been  necessary.  Then 
there  were  a  Wnole  series  of  decrees,  just 
as  illegal  as  the  Under-Secretary's  of  the 
State.  These  decrees  no  longer  prohibited 
reception  but  presumed  to  compel  the  ama- 
teurs to  request  an  authorization  and  to 
pay  a  tax.  Finally,  during  these  later 
years,  they  have  prepared  a  Taw  according 
to  which  it  is  not  necessary  to  request  au- 
thority but  it  is  necessary  to  make  a  decla- 
ration and  to  pay  a  tax. 


"The  progress  in  ten  years  is  evident  as 
tending  towards  legality  and  liberty;  first 
the  simple  decision  of  the  Under-Secretary 
of  State  prohibiting  reception;  then  the  de- 
crees prescribing  the  request  for  authority, 
and  finally  a  law  asking  nothing  more  than 
a  declaration. 

"In  addition,  the  juridical  sub-commission 
entrusted  with  preparing  this  law  submit- 
ted the  project  to  the  principal  manufac- 
turers or  constructors  and  to  the  amateur 
societies,  in  order  to  have  their  advice  on  the 
subject.  Such  a  thing  as  this  had 
never  been  seen  here  before  and 
shows  that  they  are  beginning  to 
consider  the  amateur  in  France 
as  no  longer  a  negligible  quantity. 
This  communication  on  the  other 
hand  had  the  effect  of  showing 
the  juridical  sub-commission  that 
it  was  not  easy  to  regulate  re- 
ceiving and  the  commission  has, 
it  seems,  abandoned  for  the  pres- 
ent the  idea  of  framing  a  law. 
On  account  of  the  probable  pro- 
gress in  the  science  of  radio  it  is 
going  to  issue  provisional  decrees. 

"But  I  ask  how  can  these  be 
legal,  and  above  all  how  they  can 
be  applied  or  enforced,  for,  up 
until  now,  never  a  one  of  the  de- 
crees were  ever  enforced!  What 
will  it  be  now  when  any  one  can 
receive  at  home  on  a  loop  without 
anyone  knowing  anything  about 
it!  The  new  law  or  the  new 
decrees  will  be  enforced  no  more 
than  the  others  were  and  we  will 
therefore  come  little  by  little  to 
the  inevitable  normal  turn  of  evo- 
lution; unrestricted  and  free  receiving  and 
regulated  transmitting.  But  for  this  we 
must  let  the  old  administrative  routine  have 
time  to  adapt  themselves  to  new  conditions! 

"We  complain  in  France,  but  conditions 
in  Switzerland  are  a  lot  worse!  The  gener- 
al administration  of  telegraphs  there  has 
just  put  out  some  absolutely  grotesque  de- 
crees regarding  tests  which  might  be  made 
thru  radio  telegraphy.  And  yet  "Free 
Switzerland"  is  commonly  mentioned  in 
Europe  as  almost  equal  to  "Free  America"! 
Those  who  wish  to  make  a  receiving  test 
must  ask  for  authority  15  days  in  advance. 
Such  authority  is  subject  to  a  tax  of  10 
francs  when  the  entry  is  made.  An  official 
of  the  telegraph  administration  is  present 
at  the  test  and  watches  to  see  that  the  re- 
ception of  signals  is  made  within  the  pre- 
scribed limits.  It  is  forbidden  the  tester,  aa 
well  as  his  assistant,  to  listen  to  or  copy 
signals  heard  during  the  course  of  a  test 
and  to  give  their  meaning  to  a  third  person. 
It  is  likewise  forbidden  to  make  use  of  loud 
speakers  or  any  kind  of  automatic  recorder. 
All  this  is  to  avoid  divulging  telegrams 
which  any  amateur  might  receive  at  home 
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on  a  loop  without  the  telegraphing  admin- 
istration being  able  to  stop  him  listening! 

"The  free  Americans  might  well  laugh  at 
the  assininities  of  poor  old  Europe! 

I  read  with  interest  in  the  June  QST  your 
little  article  on  pa*e  32  entitled  "Circuits." 
Besides  the  four  hookups  mentioned.  Col- 
pitis; Hartley,  Meissner  and  the  Reversed 
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Feedback,  the  French  army  uses  another 
hookup  with  electrostatic  coupling  between 
the  grid  and  plate,  which  may  be  shown 
as  follows,  using  a  diagram  similar  to 
yours. 

<rYou  ask  me  as  to  my  opinion  of  the 
value  of  Esperanto  for  transatlantic  com- 
munication between  the  amateurs  of 
America  and  Europe.  I  am  convinced  that 
it  is  very  convenient  and  easy  to  under- 
stand. I  needed  only  20  days  to  learn  it 
well  enough  to  correspond  with  Esperan- 
tists  speaking  30  different  languages,  and 
some  months  to  speak  it  with  men  of  many 
different  languages  in  the  International 
Congress  of  Esperanto. 

"I  am  certain  that  for  telegraphing  com- 
munication one  month  would  be  sufficient 
for  the  intelligent  American,  and  even  less 
if  they  already  know  a  foreign  language. 

"Before  Esperanto  there  were  many  in- 
ternational languages  proposed.  Idiom 
Neutral  is  one  of  them.  But  this  remains 
only  a  project  and  is  not  practical.  In  the 
same  way,  after  Esperanto  have  come 
many  other  projects  of  different  individuals 
who  have  always  found  "something  better." 
The  most  noted  is  Ido,  which  got  a  lot  of 
publicity  and  made  a  lot  of  noise,  but  did 
not  collect  many  experts.  It  is  easy  to 
make  up  a  new  language  the  same  as  it 
would  be  easy  to  make  a  "better"  Morse 
code.  But  what  would  be  the  use  if  each 
one  had  his  own  "better"  code?  The  im- 
portant matter  is  that  all  have  the  same. 
The  same  holds  true  for  an  international 
language.  Esperanto  shows  itself  very 
good  and  now  has  many  experts  throughout 
the  world.  Without  doubt  another  lan- 
guage just  as  good  could  be  made  up  or 
even  "better,"  but  the  only  important  tiling 
is  that  everyone  speaks  the  same  language! 

"I  think  the  adoption  of  Esperanto  is  a 


necessary  consequence  to  the  development 
of  radio  communication  and  particularly 
that  of  radio  telephony,  where  understand- 
ing must  be  immediate.  The  idea  is  coming 
to  all  the  world. 

"On  the  subject  of  transatlantic  trans- 
mission tests  with  French  amateurs  next 
winter,  I  don't  see  hardly  anyone  but 
Mr.  Deloy,  8AB,  who  can  possibly  be  ready. 
Perhaps  there  are  other  stations  in  Great 
Britain  and  in  Holland,  but  it  seems  to  me 
that  perhaps  it  might  be  a  bit  premature  to 
silence  all  the  American  transmitting  sta- 
tions in  order  to  hear  only  a  few  European 
stations.  But  I  am  convinced,  as  you  are, 
that  if  it  doesn't  come  off  this  winter  it 
sorely  will  the  next."  

,    THE  OPERATING  DEPARTMENT 

(Concluded  from  page  5 h) 
lem  of  working  A.R.R.L.  traffic  through 
broadcasting  hours.  5QS  has  been  reported 
by  8HJ.  5DW  has  just  completed  a  very 
efficient  C.W.  set,  5IC  is  reaching  out  with 
his  new  C.W.  set  using  the  9DDY  circuit 
radiating  one-half  ampere  and  has  worked 
150  miles;  also  has  been  heard  by  9DZR  and 
.  9DUG  on  his  one-half  K.W.  spark.  5AAR 
is  doing  some  fine  work  with  100  watt 
C.W.  6QI  has  just  completed  a  new  C.W. 
20  watts,  and  has  worked  7LU. 
:  We  are  sorry  to  lose  one  of  our  best 
official  relay  stations,  Mr.  Ruch  A.  Hall, 
5PE,  who  is  now  at  Ringgold,  La.  (Clay- 
ton note).  5CM  is  using  a  1  K.W.  spark 
and  gives  promise  of  being  a  good  relay 
station.  5TH  of  Paris  has  a  new  C.W. 
going  now  and  welcomes  traffic  that  way. 

WINNIPEG  DIVISION 
J.  H.  Gjelhaug,  Mgr. 

J.  E.  Maynard  reports  very  little  doing 
this  month.  4CB  is  rebuilding  and  will 
have  100  watts  C.W.  4EZ  is  also  build- 
ing a  good  C.W.  set.  4GB  of  Saskatoon  is 
now  going  strong  using  4CB's  old  15  watt 
C.W. 

H.  D.  Clark  says  there  is  something 
stirring  and  that  there  will  be  something 
doing  before  long.  Winnipeg  amateur  sta- 
tions are  getting  their  heads  together  and 
we  look  for  some  good  stations  there  by 
winter. 
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WINIFRED  DOW 


M.  ADAIRE  GARMHAUSEN 


Ahh!  At  last!  The  Ladies'  Number  of  Hooshoo!  You  know,  gang,  we  have  been 
wondering, all  this  time  what  these  Y.L-'s  look  like  and  now  after  years  of  pestering  we 
have  got  them  to  come  across  with  enough  dope  to  introduce  themselves.  Both  of  'em  did 
it  at  about  the  same  time  and  it  was  such  a  shock  that  the  editor  immediately  thereafter 
took  a  couple  of  days'  vacation  and  his  assistant  decided  to  get  married!  Not  that  it 
directly  affected  us  thusly  (apologies)  but  the  relief  was  terrific  and  we  heaved  a  sigh 
not  unlike  that  of  a  power  tube  when  the  tip  is  knocked  off.  Modest  as  the  present-day 
girls  are,  we  gleaned  the  following  data  which  we  present  with  a  pride  equal  to  that  of 
unearthing  a  new  method  of  reception. 

Miss  Winifred  Dow,  otherwise  known  as  7CB,  is  without  doubt  the  most  promin- 
ent feminine  operator  west  of  the  Mississippi  River.  We  didn't  dare  ask  her  how  old  she 
was  so  we  will  have  to  draw  our  own  conclusions  from  her  statement  that  she  was  born 
in  Tacoma  on  July  15,  1902.  She  claims  she  is  "just  a  plain  ham  like  the  rest  of  the 
boys — and  girls,"  but  we  think  different.  As  evidence  that  she's  a  regular  fellow,  how- 
ever, we  must  report  that  she  has  been  caught  at  1  o'clock  in  the  morning  up  to  her  el- 
bows in  a  tank  of  oil  fixing  a  punctured  condenser  so  as  to  get  back  on  the  air! 

Starting  in  radio  in  1916  she  thinks  she  has  not'progressed  any  but  again  we  think 
she  is  spoofing  us.  We  know  that  she  has  been  a  staunch  booster  of  amateur  radio  and 
a  member  of  our  A.R.R.L.  for  five  years,  and  for  the  last  several  years  she  has  served  as 
A.R.R  L.  District  Superintendent.  Miss  Dow  has  been  secretary  of  the  Radio  Club  of 
Tacoma  for  two  years.    In  the  Washington's  Birthday  Relay  last  year  in  which  hun- 
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dreds  of  the  best  amateurs  all  over  the  country  participated  and  seventy-eight  prizes 
were  given,  7CB  took  second  prize.  But  the  following  incident  shows  she  is  a  true  ama- 
teur and  in  a  way  that  will  make  some  of  you  who  profess  to  be  amateurs  blush  for 
shame.  Miss  Dow,  like  many  other  amateurs,  was  offered  a  position  in  a  broadcasting 
station.  For  two  months  she  was  broadcaster  and  radio  editor  of  the  "Tacoma  Ledger" 
but  because  it  kept  her  away  from  her  own  set  nights,  she  gave  up  the  job,  and,  in  her 
own  words,  is  "happy  to  be  a  ham  again  instead  of  an  editor  or  broadcaster."  Here  is 
an  amateur! 

Miss  Marion  Adaire  Garmhausen  hardly  needs  any  introduction  as  most  of  us 
have  heard  of  her  in  one  way  or  another.  She  admits  she  was  born  May  28,  1899,  but 
swears  she  does  not  look  a  day  over  sixteen.  Being  a  telegraph  operator  by  trade,  she 
went  to  wireless  school  just  after  the  war  and  found  a  QST  somebody  had  left  lying 
about  (careless!).  Our  budding  Y.  L.  says  she  was  struck  by  the  spirit  of  the  organiza- 
tion and  wrote  Mr.  Duvall,  whose  name  she  found  in  the  magazine,  for  further  particu- 
lars.   His  reply  harmonized  exactly  with  the  spirit  of  the  magazine. 

When  she  put  in  her  first  set  the  reigning  forces  offered  her  every  discouragement 
known  to  mankind,  so  she  retired  to  her  shell.  Her  articles  in  July,  1920  QST  ("How 
to  Build  a  Wireless  Station")  and  May,  1921  ("Breaking  Out")  tell  in  her  own  words  of 
her  experiences  in  getting  started,  so  any  attempt  on  our  part  to  repeat  the  tales  of 
woe  would  at  best  be  infringing  on  her  original  masterpieces.  3BCK  (for  that  is  her  call) 
remained  in  her  shell  until  the  organization  of  "The  Radio  Condenser,"  sometime  Third 
District  organ,  when  the  remorseful  crowd  invited  her  to  join  them.  And  she  was  not 
merely  decorative,  either — she  was  of  real  help  on  the  "Condenser;"  and  she  likewise 
was  an  active  foKe  in  the  planning  and  management  of  the  hugely  successful  Third  and 
Fourth  District  Convention  in  Washington  last  February. 

However,  they  say  she  doesn't  often  venture  out  thusly.  No  ham  has  ever  laid 
eyes  on  her  station,  despite  sundry  pleadings,  and  she  swears  "no  ham  ever  shall  until  I 
get  darn  good  and  ready  to  let  him."  Ain't  it  like  a  woman!  She  admits  her  room  "looks 
more  like  a  blacksmith's  shop  than  a  young  lady's  'boojwar,'  "  and  in  view  of  all  of  this 
discouragement  we  have  given  up  hopes  of  having  a  photo  of  3BCK  in  our  "Amateur 
Radio  Stations"  department. 

In  spite  of  all  her  modesty  we  find  that  Miss  Garmhausen  holds  two  certificates 
In  electrical  engineering  and  is  working  for  the  last  one  necessary  to  get  a  diploma. 
We  know  she  has  been  an  ardent  booster  of  the  League  and  always  will  be,  and 
it  is  her  ambition  some  day  to  have  to  move  to  some  place  where  her  set  will  be 
able  to  fill  a  necessary  place  in  A.R.R.L.  relays. 

Vivent  les  hamettes!  BeeP. 


TUBE  SUPPLY  FROM  A.C. 

(Concluded  from  page  UO) 
be  formed  with  the  inductances  which  in 
connection  with  an  appropriate  capacity  in 
the  storage  condenser  absorbs  a  maximum 
of  the  residual  A.C.  component.  The  article 
in  "L'Onde  Electrique"  gave  no  exact  de- 
tails on  how  this  was  accomplished  but  sug- 
gested that  at  F  in  the  figure  there  be  two 
inductances  of  1500  turns,  one  in  each  side 
of  the  circuit,  arranged  to  buck  each  other 
on  the  same  closed  iron  core. 

An  apparently  vital  part  of  the  arrange- 
ment is  that  M.  Ritz  used  for  his  aerial  a 
spare  wire  in  the  overhead  supply  system, 
presumably  like  the  topmost  lightning-pro- 
tection wire  in  a  transmission  line  rather 
than  the  common  or  neutral  feeder,  which 
aerial  wire  is  in  inductive  relation  to  the 
"live"  wires  and  the  coupling  between  which 
probably  helps  to  balance  out  the  A.C.  com- 
ponent. Still,  we  see  no  reason  why  it 
should  not  work  as  well  on  aerials  not 
associated  with  the  A.C.  supply.  As  to  re- 
sults, numerous  long-wave  C.W.  stations  are 
copied  with  the  A.C.  hum  entirely  negligible, 
while  the  hum  is  heard  weakly  in  the  non- 
oscillating    regenerative    adjustment  for 


spark  or  phone  reception;  no  short-wave 
work  is  reported. 


Are  any  of  our  readers  having  success 
with  any  such  system? 

— K.B.W. 
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(A  department  formerly  known  as  "With  Our  Radio  Phone  Listeners:') 


How  to  Tune  a  Three  Circuit  Tuner 

ALL  single-tuned-circuit  receivers  have  the 
inherent  characteristic  of  tuning  rather 
broadly  and  may  also  prove  a  nuisance  to 
the  community  because  of  the  strong  waves 
they  may  cause  to  be  radiated.  In'  congested 
areas  where  interference  is  bad  the  three- 
circuit  tuner  is  very  much  to  be  recom- 
mended but  because  of  its  more  difficult  ad- 
justments it  takes  some  time  to  be  able  to 
get  the  most  out  of  the  tuner,  especially 
when  it  is  left  to  the  operator  without  the 
help  of  a  friend. 

The  ordinary  three-circuit  regenerative 
receiver  has  four  adjustments  that  require 
attention:  the  series  condenser  in  the  an- 
tenna lead,  the  vario-coupler  adjustments 
(taps  and  coupling),  the  grid  variometer 
or  secondary  condenser,  and  the  plate 
variometer.  The  latter  controls  the  regen- 
eration while  the  first  three  control  the 
wave  length  and  selectivity. 

Either  a  variable  condenser  shunted 
across  the  secondary  of  the  vario-coupler 
or  a  variometer  in  series  with  the  grid 
serves  to  tune  the  secondary  circuit,  while 
the  antenna  series  condenser  with  the 
primary  coil  of  the  vario-coupler  tunes  the 
aerial  circuit.  For  the  best  signal  strength 
it  is  imperative  that  these  two  circuits  be 
adjusted  to  exactly  the  same  wave  length. 
Even  when  so  adjusted  a  nearby  station  on 
a  wave  differing  considerably  from  the 
wave  to  which  the  set  is  tuned  may  be 
picked  up  very  strongly  so  an  additional 
adjustment  known  as  coupling  is  provided 
which  regulates  the  transfer  of  energy 
from  one  coil  to  the  other.  Loosening  the 
coupling  slightly  decreases  the  energy 
transferred  but  greatly  increases  the  sharp- 
ness or  selectivity  so  that  interference  is 
greatly  minimized.  This  is  the  big  advan- 
tage of  the  three-circuit  tuner  over  the 
simplified  types. 

With  the  set  operating  normally  and 
with  loose  coupling  it  will  be  noticed  that 
as  the  plate  variometer  is  turned  there  is 
a  point  at  which  a  click  or  dull  thud  is 
heard.  Below  this  point  the  phone,  spark, 
and  I.C.W.  stations  are  best  copied,  as 
above  this  point  the  set  is  oscillating,  which 
is  the  condition  necessary  for  the  reception 
of  C.W.  telegraph  signals.  When  the  tun- 
ing of  the  secondary  circuit  is  changed  the 


point  at  which  oscillation  occurs  in  the  ad- 
justment of  the  plate  variometer  will 
change  correspondingly. 

Now  with  the  coupling  fairly  tight  and 
the  secondary  tuned  to  approximately  the 
desired  wave  (which  may  be  known  by  pre- 
vious experience  or  by  calibration  from  a 
buzzer-excited  wave-meter),  the  plate  cir- 
cuit is  gradually  brought  into  resonance 
with  the  secondary  circuit  by  turning  the 
plate  variometer  slowly.  Just  before  reson- 
ance is  reached  the  tube  "flops  over"  into 
oscillation.  With  the  set  oscillating  the 
aerial  circuit  is  then  tuned  to  resonance. 
When  the  series  condenser  knob  is  turned 
it  will  be  found  that  the  set  stops  oscillat- 
ing at  a  certain  point  but  as  the  knob  is 
turned  farther  it  starts  again.  This  is  be- 
cause the  aerial  when  tuned  to  resonance 
with  the  oscillating  set  absorbs  energy  and, 
the  detector  tube  being  a  weak  oscillator, 
energy  cannot  be  supplied  as  fast  as  the 
aerial  circuit  absorbs  it,  so  the  oscillations 
are  stopped.  Set  the  condenser  at  about 
the  middle  of  this  space  where  oscillations 
do  not  occur  and  turn  the  plate  variometer 
until  the  set  oscillates  again.  Continue 
with  the  series  condenser  as  before  and  it 
will  be  found  that  only  over  a  very  small 
part  of  the  scale  are  the  oscillations 
stopped.  This  should  be  narrowed  down  to 
a  degree  or  so.  When  this  adjustment  is 
obtained  all  the  circuits  are  in  resonance 
and  at  the  best  possible  tuning  for  that 
wave  in  the  reception  of  spark,  I.C.W.,  and 
phone. 

Continuous  wave  signals  may  be  received 
by  turning  the  plate  variometer  further  to 
the  right  or  loosening  the  coupling.  If  the 
signals  are  loud  the  latter  adjustment  is 
recommended  as  the  sharpness  of  tuning 
is  increased  and  spark  interference  to  a 
much  greater  extent  eliminated.  In  attempt- 
ing to  find  a  station  tight  coupling  is  gen- 
erally used,  but  in  working,  very  loose  coup- 
ling is  desirable. 

Dispensing  with  resonance  for  the 
moment,  the  variation  in  the  plate  circuit 
of  the  detector  depends  mainly  upon  the 
variation  of  the  grid  voltage.  The  second- 
ary circuit  of  {he  receiving  set  may  be  a 
coU  of  several  turns  shunted  by  a  very 
large  condenser  or  it  may  be  a  much  larger 
coil  shunted  by  a  very  small  condenser. 
The  variometer  tuned  secondary  circuit  is 
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the  type  where  the  inductance  is  large  and 
the  capacity  only  that  present  in  the  coils 
themselves,  known  as  distributed  capacity. 
With  this  type  of  set  the  voltage  variations 
on  the  grid  are  considerable  and  a  strong 
signal  results.  The  honeycomb  receiver  in 
which  the  secondary  is  tuned  with  a  shunt 
variable  condenser  decreases  the  grid  to 
filament  voltage  somewhat  when  this  capa- 
city is  made  large  but  makes  a  "stiffer"  cir- 
cuit not  so  liable  to  be  affected  by  oscilla- 
tions of  another  frequency.  Therefore, 
with  the  secondary  tuned  with  a  variable 
condenser,  for  the  best  signal  strength 
the  capacity  should  be  kept  low.  but  if  the 
signals  are  loud  and  the  interference  bad 
a  smaller  coil  and  more  shunt  capacity  is 
to  be  recommended. 

These  are  merely  suggestions  to  the  be- 
ginner who  has  been  told  by  amateurs  to 
junk  his  two  circuit  tuner  and  get  a  three 
circuit  tuner  and  who,  after  having  pur- 
chased one,  finds  difficulty  in  getting  equal 
results. 

  BJ>. 

Construction  PamphUta 
The  third  of  a  series  of  pamphlets  nut 
out  by  the  Department  of  Commerce,  Bu- 
reau "of  Standards,  in  the  form  of  Letter 
Circular  LC  48  describes  the  operation  and 
construction  of  a  detector  unit.  Circular 
No.  120  describes  the  construction  of  a 
single-circuit  tuner  and  Circular  No!  121 
tells  how  to  make  a  two-circuit  tuner.  Any 
of  these  may  be  obtained  for  five  cents  in 
cash  from  the  Supt  of  Documents,  Govt. 
Printing  Office,  Washington,  D.  C. 

Hydrometer  Readings 

In  an  article  in  this  department  three 
months  ago  the  factors  to  consider  in  the 
choice  of  the  battery  were  considered,  so  a 
little  talk  on  the  use  of  the  hydrometer  may 
be  appropriate  at  this  time.  Most  radio 
bugs  know  that  it  is  necessary  to  use  a 
hydrometer  to  test  a  storage  battery  but 
some  do  not  know  exactly  how  to  go  about 
this  simple  job,  and  as  a  result  of  improper 
care  of  their  battery,  its  life  may  be  con- 
siderably shortened. 

The  electrolyte  in  the  common  lead  cell 
is  a  mixture  of  sulphuric  acid  and  chemi- 
cally pure  water.  The  specific  gravity  of 
this  electrolyte  is  the  ratio  of  its  weight 
to  the  weight  of  an  equal  volume  of  water. 
The  specific  gravity  of  water  then  is  taken 
as  a  standard  and  is  1.000,  while  sulphuric 
acid  being  nearly  twice  as  heavy  has  a 
specific  gravity  of  nearly  twice  as  much, 
depending  on  its  purity.  It  should  be  ap- 
parent that  specific  gravities  between  these 
two  limits  could  be  obtained  by  various  pro- 
portions of  acid  and  water.  The  correct 
mixture  varies  with  the  type  of  duty  de- 
sired and  with  the  manufacturer,  what 
concerns  us  chiefly  is  the  fact  that  the 


specific  gravity  in  any  given  battery  varies 
with  the  degree  of  charge  or  discharge  and 
that  this  is  about  the  easiest  way  to  deter- 
mine the  exact  condition  of  the  battery. 
Almost  any  good  electrical  textbook  devotes 
a  chapter  to  electro-chemistry  where  the 
reader  may  learn  more  about  the  exact 
chemical  combinations  that  go  on  in*  the 
cells,  but  suffice  it  to  say  here  that  dis- 
charge is  a  chemical  action  in  which  acid 
enters  the  plates  of  the  battery,  and  charg- 
ing is  the  reverse  process  of  driving  the  acid 
out  of  the  plates  into  the  electrolyte.  The 
electrolyte  is  therefore  "stronger"  or  has 
a  greater  specific  gravity  when  the  bat- 
tery is  fully  charged,  and  as  discharge  pro- 
gresses the  specific  gravity  falls  off  accord- 
ingly. 

So  far  we  have  barely  mentioned  the  in- 
strument that  is  to  do  the  testing — the  hy- 
drometer. Jhe  most  convenient  form  is 
known  as  a  hydrometer-syringe,  which  in- 
cludes a  container  for  the  hydrometer  float 
and  a  rubber  bulb  for  raising  the  electro- 
lyte up  into  the  glass  chamber  with  the 
float.  The  hydrometer  has  a  graduated 
scale  on  the  inside  of  the  tube  reading  from 
1.160  to  1.300.  A  fully  charged  cell  will 
register  about  1.250  to  1.280  and  a  com- 
pletely discharged  cell  about  1.150.  On 
many  hydrometers  these  two  points  are 
plainly  marked  with  a  red  line. 

The  important  thing  to  remember  in  the 
care  of  the  battery  is  not  to  let  it  com- 

Sletely  discharge  as  it  is  much  better  to  put 
;  on  charge  when  the  specific  gravity  falls 
to  1.185  than  to  wait  until  it  is  completely 
exhausted.  A  discharged  battery  must  not 
be  left  in  that  condition  as  the  acid  in  the 
plates  quickly  destroys  them  by  what  is 
known  as  sulphation. 

Hydrometer  tests  are  made  as  follows: 

!1)  remove  vent  plugs  from  top  of  cell, 
2)  force  the  air  out  of  hydrometer  by 
compressing  the. rubber  bulb,  (3)  insert  the 
rubber  tube  of  syringe  thru  vent  hole  into 
the  electrolyte,  (4)  release  the  bulb  and 
draw  up  a  sufficient  amount  of  the  electro- 
lyte into  the  glass  tube  to  float  the  hydro- 
meter, (5)  note  the  point  on  the  hydro- 
meter scale  which  appears  level  with  the 
top  of  the  electrolyte  when  the  hydrometer 
floats  freely,  touching  neither  top,  bottom, 
nor  sides.  (6)  force  the  electrolyte  back  in- 
to the  cell  from  which  it  was  removed. 

If  possible,  readings  should  be  made 
without  lifting  the  rubber  tube  out  of  the 
cell  as  destructive  dripping  is  thus  elimi- 
nated. It  is  also  advisable  to  rinse  the 
syringe  out  with  water  or  it  will  badly  mar 
any  material  it  comes  in  contact  with  due  to 
the  residual  acid. 

With  ordinary  use,  only  water  needs  be 
added,  as  the  acid  does  not  evaporate.  Hy- 
drometer readings  must  be  taken  before 
water  has  been  added,  as  a  thorough  mixing 

(Concluded  on  page  68) 
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4£Q,  Rome,  Ga. 


Although  4BQ  was  described  in  this  de- 
partment some  time  ago  when  spark  sets 
were  the  berries  we  cannot  refrain  from 
giving  credit  to  the  C.W.  set  of  Mr.  G.  L. 
Right,  recently  completed,  as  there  are 
many  points  in  arrangement  and  design 
that  will  undoubtedly  form  a  valuable  guide 
to  others  about  to  graduate  to  the  larger 
tube  sets. 

The  antenna  is  an  eight  wire  cage  90-ft. 
long,  spread  on  8% -ft.  hoops  and  running 
almost  vertically  to  the  top  of  a  125-ft. 
mast.  The  mast  is  built  up  of  two  23-ft. 
lengths  of  2-inch  pipe  welded  together  and 
reinforced  at  the  joint  with  a  4-ft.  piece 
of  shafting  turned  to  a  driving  fit;  all  this 
on  top  of  an  85-ft.  steel  tower.  A  counter- 
poise of  18  wires  50-ft.  long  and  50-ft.  wide 
at  the  end  caused  a  doubling  of  antenna 
current  and  is  tuned  to  the  ground  circuit 
which  in  itself  consists  of  almost  every 
metal  object  imaginable  driven  or  buried 
in  the  premises. 

The  spark  set  consists  of  a  Thordarson 
25,000  volt  1  k.w.  transformer,  heavy  pan- 
cake type  oscillation  transformer  with  6 
inches  coupling,  Dubilier  condenser  of  .01- 
mfd.  capacity,  and  a  home-made  synchron- 
ous rotary  running  at  1800  r.p.m.  but  with 
twelve  teeth  spaced  at  intervals  of  a  six- 
teenth of  the  circumference  and  every 
fourth  space  left  open.  The  open  spaces 
are  adjusted  to  come  at  the  zero  point  of 
the  A.C.  wave,  resulting  in  a  peculiar  note 
easily  read  thru  QRM  and  QRN.  This  set 
has  a  record  of  1500  miles. 

Up  until  the  last  month  or  so,  the  C.W. 
set  of  4BQ  has  consisted  of  four  five-watt 
tubes  and  put  out  4  Ms  amperes.  This  set 
has  been  heard  in  every  state  in  the  United 
States  on  C.W.  and  I.C.W.  and  is  at  pres- 
ent running  down  a  report  of  having  been 
Heard  QSA  by  62 AC  in  Honolulu. 

The  set  which  we  take  great  pleasure  in 
presenting  is  No.  3,  which  has  just  been 
completed  and  is  shown  in  the  accompany- 
ing photo.  This  set  consists  of  two  250- 
watt  tubes  using  the  "sure  fire"  circuit 
modified  slightly  to  place  the  filaments  at 
ground  potential.  There  are  three  separ- 
ate plate  currents  available:  No.  1  is  500 
cycles  from   a   2500-watt  generator  and 


stepped  up  to  2500  volts,  No.  2  is  2000  volts 
of  D.C.  supplied  by  a  1500 -watt  motor- 

fenerator,  and  No.  3  is  2500  volts  of  recti- 
ed  A.C.  This  latter  supply  includes  an 
electrolytic  rectifier  with  42-cells  in  each 
leg,  and  a  choke  coil  in  the  positive  lead 


of  10-henries,  followed  by  a  3-mfd.  conden- 
ser shunted  across  the  line.  The  filaments 
of  the  tubes  are  excited  from  two  separate 
transformers  with  their  center  taps  joined 
in  common.     A  42-ohm  rheostat  in  the 
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primary  of  each  transformer  gives  very 
smooth  filament  control.  Separate  filament 
voltmeters  and  rheostats  for  each  tube 
are  plainly  seen  in  the  illustration. 

For  telephone  work  this  set  employs 
Heismg  modulation  with  a  5-watt  voice 
amplifier  using  300-volts  on  the  plate.  This 
reduced  voltage  is  secured  from  the  main 


potential  by  the  insertion  of  a  series  of 
high  resistance  rods  varying  from  50  to 
80,000  ohms.  The  meter  directly  under  the 
5-watt  tube  reads  up  to  50  milliamperes 
and  shows  the  current  being  drawn  by  the 
amplifying  tube.  The  meter  just  above  the 
triple-pole  double-throw  switch  reads  up  to 
3,000  volts  for  the  plate  circuit  of  the  large 
tubes.  The  meter  at  the  extreme  top  is 
a  thermo-ammeter  reading  up  to  15  am- 
peres. Below  this  is  a  switch  controlling 
the  turns  of  the  tickler  coil,  under  which 
is  the  main  plate  milliameter.  The  double- 
pole  double-throw  switch  at  the  left  bottom 
of  the  panel  throws  the  plates 
from  direct  current  to  500-cycle 
A.C.  The  triple-pole  double-throw 
switch  in  the  center  of  the  lower 
panel  is  used  to  cut  out  the  fil- 
ter system  and  constant-current 
choke  when  the  500-cycle  plate 
supply  is  used.  The  double-pole 
double-throw  switch  at  the  right 
switches  the  modulating  circuit 
from  buzzer  to  microphone  or 
from  one  microphone  to  another. 
All  meters  have  switches  to  cut 
them  out  or  short  circuit  them 
for  protection  when  C.W.  or 
I.C.W.  is  used.  Switches  are  also 
provided  so  that  either  tube  can 
be  operated  separately  for  lower 
power.  A  separate  small  fila- 
ment-lighting transformer  is  also 
used  for  the  voice  amplifier  tube. 


It  is  found  that  much  higher  efficiency  can 
be  obtained  by  carefully  adjusting  the  fila- 
ment voltage  of  each  tube  separately.  The 
whole  set  is  very  rigidly  constructed  of 
angle  iron  and  asbestos  wood. 

Mr.  Hight  prefers  the  Paragon  RA-10  to 
all  other  receivers  for  traffic  work.  Be- 
cause of  ill  health  he  has  been  hampered 

in  construction 
work  but  we 
hope  he  will  be 
with  us  regu- 
larly with  his 
big  tube  set 
which,  from 
the  prelimin- 
a  r y  tests, 
promises  to  do 
some  wonder- 
ful DX  this 
winter. 

4BQ  certain- 
ly ought  to 
have  a  splen- 
did chance  of 
getting  over  to 
Europe  in  our 
Transatlantic 
Tests  thift 
coming  Decem- 
ber. 


A  Holland  Station 

One  of  our  foreign  members,  Mr.  W. 
Moorrees  of  Dordrecht,  Holland,  has  sent 
us  a  photograph  and  short  description  of 
his  station  which  may  prove  of  interest,  al- 
though transmission  by  amateurs  is  strictljr 
forbidden  there. 

The  set  consists  of  honeycomb  coils  and 
a  one-step  amplifier  using  Telefunken 
vacuum  tubes.  The  phones  and  condensers 
look  familiar.  There  is  a  set  in  the  center 
designed  for  ship  reception  that  works  very 
nicely.    To  the  right  of  this  set  may  be 
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seen  the  one  step  amplifier  and  the  aerial 
tuning  inductance.  The  antenna  is  165  ft. 
long,  averaging  24-ft.  high,  and  of  two 
wires  spaced  4  ft. 

The  long- wave  set  daily  picks  up  NSS 
and  phone  from  Chelmsford,  England,  and 
Paris,  France,  while  the  best  record  for 
the  short  wave  set  was  made  during  the 
transatlantic  tests  when  1BCG  was  copied 
several  nights. 


8BO,  Detroit 


Remember  in  the  story  in  the  report  on 
the  "Governors-President  Relay"  how  8BO 
with  a  single  5-watter  grabbed  the  Montana 
and  North  Dakota  messages  from  9WU  in 
Ellendale,  N.  D.,  on  the  last  night,  shot 
these  msgs.  with  the  one  from  Michigan 
direct  to  4GL,  and  blew  the  only  6-watt 
tube  on  the  premises  just  after  the  last 
msg.  was  finished?  This  historic  tube  is 
shown  in  the  photo  and  is  suitably  done  up 
with  black  crepe. 

8BO  formerly  had  a  good  high-grade 
spark  set  putting  out  C%  amperes  and  was 
reported  from  40  states,  5ZA  being  the 
farthest  west.  The  C.W.  set  has  long 
superseded  the  old  spark.  All  of  the  DX 
records  were  made  with  the  one  tube  during 
the  nine  months  it  held  up.  It  was  reported 
QSA  from  41  states,  the  farthest  west 
being  Loleta,  Cal.,  and  heard  consistently 
at  6XAD.  The  most  unusual  record  was 
made  when  8ALU  in  Pittsburgh,  Pa.,  re- 
ported the  C.W.  QSA  on  a  crystal  detector. 

The  "sure-fire"  circuit  is  used  with  600- 
volts  of  rectified  A.C.  and  135-milliamperes, 
putting  out  1.7  "thermo-couple"  amperes 
from  one  5-watt  tube.  A  Robertson-Detroit 
chopper  is  used  giving  a  500-oycle  note  and 
one  ampere  in  the  antenna.  The  chopper 
is  used  in  series  with  the  grid  leak  and 
passes  about  45-milliamperes.  No  trouble 
is  experienced  raising  stations  with  the 
chopper — especially  spark — and  all  stations 
worked  on  the  chopper  are  also  raised  with 
it.  On  average  nights  the  range  seems  to 
be  about  %  of  the  range  of  the  straight 
C.W.    The  best  work  on  I.C.W.  has  been 

(Concluded  on  page  68) 


9AUU's  Tower 

The  tower  shown  in  the  above 
photograph  is  one  of  the  sup- 
ports of  the  aerial  at  9AUU, 
the  station  of  Harry  Long  at 
Aneta,  N.  D.  It  has  a  total 
height  of  75  feet,  and  was  built 
before  the  War  at  a  total  cost 
of  $17.00. 

At  its  base  it  is  built  up 
around  an  8x8  fir  timber,  and 
at  the  top  there  is  a  6x6  fir 
timber.  The  main  construction 
is  of  2  x  2  x  %  angle  -  iron, 
braced  with  1-inch  angle-iron. 
It  is  supported  by  four  guys  of 
%-inch  messenger  cable. 
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British  Columbia  Radio  Association 

Daring  the  Vancouver  exhibition  the 
B.  C.  R.  A.  made  things  lively  for  the  local 
boys  by  installing  the  equipment  of  5BR 
at  the  show  using  the  call  letters  5GY. 
Messages  for  the  Pacific  Coast  were  ac- 
cepted and  relayed  for  the  visitors.  Dozens 
of  new  members  were  secured  and  many 
questions  pertaining  to  radio  were  answered 
by  the  men  in  charge  of  the  booth. 

Atlanta  Radio  Club 

New  officers  of  the  A.  R.  C.  are:   C.  Bell, 

S resident;  P.  C.  Bangs,  1st  vice  president; 
L  Le  Craw,  2nd  vice  president;  H.  L.  Reid, 
secretary;  and  P.  Hook,  treasurer.  The 
club  is  a  bureau  of  the  chamber  of  com- 
merce and  meetings  are  held  every  other 
Wednesday  evening  at  the  town  hall.  Dis- 
cussion is  taking  place  to  determine  how 
the  telegraphing  amateur  may  operate  his 
station  before  midnight  since  the  broadcast- 
ing stations  have  monopolized  the  air  the 
whole  evening. 

Egyptian  Radio  Bugs 

In  the  Egyption  Radio  Broadcaster  ap- 
peared an  announcement  that  the  J2.  R.  B. 
was  affiliated  with  the  A.R.R.L.  Probably 
this  came  about  because  the  E.  R.  B.  had 
filed  application  for  affiliation  and  was 
under  the  impression  that  they  could  use 
the  name  of  the  A.R.R.L.  Upon  calling 
this  to  the  attention  of  the  editor  of  the 
Broadcaster  such  announcement  was  dis- 
continued. The  application  is  pending  final 
action  by  our  Board  of  Direction. 

Cleveland  Radio  Association 

At  a  recent  meeting  of  the  C.  R.  A.  new 
officers  were  elected  as  follows:  E.  H. 
Poad,  president:  W.  D.  Bumstead,  vice 
president;  A.  G.  Peoples,  recording  secre- 
tary; F.  Neubauer,  financial  secretary;  H. 
H.  Hurd,  treasurer;  E.  I.  Deighan,  chair- 
man of  advisory  committee;  and  F.  M. 
Murphy,  traffic  manager.  A  radio  show  will 
be  held  in  connection  with  the  Electrical 
League  later  in  the  fall.  Club  meetings 
are  held  every  second  and  fourth  Friday  in 
the  new  Public  Hall.  The  C.  R.  A.  con- 
ducts a  radio  page  in  two  of  the  Sunday 
newspapers.  The  radio  inspector  has  pro- 
vided the  traffic  manager  with  notification 
blanks  consisting  of  a  blue  notice  for  first 
failure  to  observe  the  traffic  regulations, 
and  a  pink  slip  for  the  second  offense  which 


means  action  by  the  radio  inspector.  This 
will  eliminate  the  criticism  that  was  heaped 
on  Cleveland  amateurs  last  year  and  the 
radio  inspector  promises  whatever  action 
is  necessary  to  give  Cleveland  good  clean 
operation.  Up  to  this  writing  no  one  has 
received  the  "pink  ticket." 

Fourth  District  ConTention 
Having  learned  how  to  do  it,  the  Fourth 
District  will  have  a  convention  to  be  put 
over  by  its  own  members  in  February.  It 
will  be  remembered  that  the  Third  District 
combined  with  the  Fourth  District  last 
February  and  gave  us  one  of  the  best  con- 
ventions in  amateur  radio.  Committees 
have  been  appointed  to  take  charge  of  the 
convention.  Charlotte,  North  Carolina 
will  be  the  scene  of  the  gathering  and  the 
tentative  program  is  given  herewith.  We 
want  to  see  every  "ham"  this  side  of  the 
Rockies  turn  out  for  the  affair. 

FOURTH  DISTRICT  RADIO  CONVENTION 
TO  BE  HELD  AT 
CHARLOTTE,  NORTH  CAROLINA 
OFFICERS 

Chairman:  F.  A.  Hill.  4GL,  1228  East  Duffy  St., 
Savannah,  Ga. 

Sec'y.  *  Trees.:  John  E.  Hodge.  4 BY,  14S  Boll  St. 
Savannah,  6a. 

Entertainments,  Hotels  ft  Trans.:  Fred  Lax  ton, 
4XD,  Charlotte,  N.  C;  F.  L.  Banker.  4CE. 
Charlotte,  N.  C. 

Welcome:  J.  H.  Robertson.  4ID.  Box  No.  8,  Salis- 
bury, N.  C. 

Publicity:  B.  W.  Benning.  4XC,  50  Whiteford 
Ave.,  Atlanta,  Ga..  W.  B.  £ope,  4AG.  197  Dear, 
in?  St.,  Athens,  Ga. 

Technical:  H.  E.  Bussey,  4AI.  Gen.  E'ectric  Co., 
Atlanta,  Ga..  A.  J.  Funk.  4XB.  Savannah  High 
School,  Savannah,  Ga.  One  other  member  to 
be  selected  by  Chairman. 

Exhibits:  John  Fox,  4EU,  Travis  Ave.,  Charlotte, 
N.  C. 

Stunts  and  Contests:    W.  T.  Gravely,  SBZ,  Gravely 

Bros.,  Danville,  Va. 

STATE  CHAIRMEN 
Georgia:    W.   B.    Pope,    4  AG,    197    Dearing  St.. 

Athens,  Ga. 

Alabama:    V.  C.  McDvaine,  5XA,  Auburn  Polytech- 
nic Inst.,  Auburn,  Ala. 
Florida:    L.  W.  McClung,  4BF,  1601  Bonnevista, 

St.  Petersburg,  Fla. 
No.  Carolina:    Jimmy  Morehead,  4CC,  215  Eugene 

Ave.,  Greensboro,  N.  C. 
Virginia:    Allen  Clark.  SAEV.  Danville,  Va. 
Tennessee:    W.  C.  Hutcheson,  5DA,  Wind  Rock, 

Tenn. 

So.  Carolina,  George  Wrigley,  4HR,  Sll  E.  Park 

Ave.,  Greensville.  S.  C. 
Maryland:    E.  R.  Bateman,  8 APT,  1217  W.  Lafa- 
yette Ave..  Baltimore,  Md. 

TENTATIVE  PROGRAM 
February — some  date — not  to  infringe  on  Srd  Diet. 
Convention. 

(Concluded  on  page  68) 
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In  connection  with  the  reports  of  the  Sec- 
ond Trans-Atlantic  Tests  last  winter  several 
mentions  have  been  made  of  radio  phone  sta- 
tions WQL  and  WQM  which  were  heard  by 
British  amateurs-  As  previously  an- 
nounced, the  Department  of  Commerce  ad- 
vise that  these  call  letters  were  not  assigned 
to  active  radio  phone  stations.  Mr.  Philip 
R.  Coursey,  who  managed  the  British  ar- 
rangements in  these  tests,  however,  is  in- 
sistent that  there  is  no  room  for  mistake  in 
the  reports  made,  since  many  different  ama- 
teurs in  different  parts  of  the  British  Isles 
sent  in  'Separate  reports  thereupon.  Some 
had  heard  only  one  side  of  the  conversation 
while  others  reported  hearing  the  two  talk- 
ing together.  We  can  only  conclude  that 
the  call  letters  were  used  without  authority 
by  some  unknown  stations. 


And  now  some  enterprising  firm  has 
brought  out  a  cotton  clothes-line  which  has 
a  stranded  copper  center  concealed  within 
it,  for  use  on  the  roofs  of  landlords  who 
object  to  antennas.  Even  a  few  clothes 
may  be  flown  on  it  for  disguise. 

Has  anyone  had  any  difficulty  in  making 
tubes  oscillate  in  parallel  because  the 
length  of  the  circuit  leads  varied  for  each 
tube?  It  is  often  an  important  point  and 
we  would  especially  like  to  know  if  anyone 
has  had  this  trouble.  In  one  case  at  hand, 
three  tubes  were  being  paralleled  and  the 
grid-circuit  wire  was  run  to  first  one  grid, 
then  another,  and  finally  to  the  third.  Os- 
cillations were  obtained  with  great  diffi- 
culty, efficiency  was  low,  and  grid  current 
abnormal.  Then  separate  grid  wires  were 
provided  for  each  tube  and  bunched  to  the 
circuit  lead  so  as  to  provide  the  same  length 
of  path  to  all  grids.  With  no  further 
changes  the  antenna  current  was  tripled 
and  the  tubes  oscillated  readily  with  cool 
plates*  The  plate  leads  were  similarly  treat- 
ed and  a  slight  additional  increase  obtained. 

Filament  circuits  should  be  carefully 
arranged  too,  but  here  more  particularly  in 
order  that  the  voltage  drop  may  be  the  same 
across  each  filament. 


An  epidemic  of  these  "endless-chain" 
prayers  and  good-luck  letters  has  hit  ama- 
teur radio,  promising  no  burnt-out  tubes 
all  winter  if  the  recipient  will  QSR  a  copy 
to  nine  other  people  but  threatening  dire 
calamity  if  ignored.  These  things  are  an 
awful  nuisance,  a  relic  of  the  days  of  witch- 
craft and  black  superstition,  and  they  throw 
a  burden  of  millions  of  extra  letters  on  an 
already-groaning  postal  service.  Let's  keep 
them  out  of  amateur  radio,  fellows.  Ignore 
them;  we  have  enough  troubles  already. 

5ZO,  Cliff  Vick,  of  Houston,  has  taken 
unto  himself  a  bride,  and  has  hearty  con- 
gratulations and  best  wishes  from  the  gang. 


Mr.  Harvey  Mitchell  Anthony,  A.R.R.L. 
Director  and  old  time  amateur,  was  mar- 
ried on  August  ninth  to  Miss  Ruth  Emerson 
Leffler.  We  wonder  if  this  was  the  result 
of  the  write-up  in  "Who's  Who"  which  ap- 
peared in  the  August  number?  If  so,  it's 
fast  work,  we'll  say,  but  we  wish  them  all 
the  luck  in  the  world  anyhow. 


At  the  recent  Pageant  of  Progress  Expo- 
sition in  Chicago  Mr.  T.  R.  McElroy  again 
held  his  own  in  the  speed  contest  against 
three  other  speed  demons-  Although  he  did 
not  copy  faster  than  his  previous  record  of 
66  %  words  per  minute,  he  grabbed  off 
55-1/10  words  per  minute  perfect  copy, 
which  was  considered  by  a  committee  to  be 
better  than  his  previous  record  which  had 
four  errors. 


Dog-gone  this  fellow  Reinartz;  he  keeps 
bringing  out  better  tuners  faster  than  we 
can  make  them. 


Radio  Exams,  in  Fourth  District. 

Radio  Inspector  Van  Nostrand  informs  us 
that  examinations  will  be  given  in  the  Fourth 
District  according  to  the  following  sched- 
ule: Florida — Tampa,  Sept.  29;  Sanford, 
Oct.  2;  Jacksonville,  Oct.  4;  Georgia — Sa- 
vannah, Oct.  9;  Macon,  Oct.  12;  Atlanta, 
Oct.  14  (amateur  only) ;  Oct.  16  (commer- 
cial only) ;  South  Carolina — Greenville, 
Oct.  21;  Columbia,  Oct.  24;  Charlestown, 
Oct-  27;  North  Carolina — Wilmington,  Oct. 
31;  Raleigh,  Nov.  2. 

From  the  Radio  Globe:  "Radio  Editor: — 
I  have  an  Aeriola,  Jr.,  receiver  for  hearing 
the  music  and  one  of  my  friends  tells  me 
that  the  wave  lengths  of  this  receiver  only 
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last  three  months,  when  they  will  have  to 
be  renewed.  Please  tell  me  where  can  I 
buy  wave  lengths  and  what  are  the  best 
kind  to  buy?"  Maybe  some  of  the  gang  in 
Iowa  have  some  extra  ones. 


It  is  rumored  that  Hamo  Wright,  the 
fink  with  the  magnetic  fingers,  has  gone 
in  partnership  with  C.W.  Duzzit,  the  mesco 
buzzer  chauffeur,  and  renew  burnt  out 
tubes  by  filling  them  with  lightning  bugs. 
To  us  it  looks  like  the  QRN  would  be  fierce! 


3JX  came  home  a  few  nights  apo  and  pro- 
ceeded to  listen  in  but  on  hearing  no  sig- 
nals lifted  the  top  of  his  new  receiving  set 
and  was  greeted  by  a  mass  of  copper  drip- 
pings, burnt  coils,  over-roasted  spaghetti, 
and  other  reminders  of  last  year's  furnace. 
He  promptly  spit  on  the  cat  and  started 
figuring  on  a  new  set  but  this  time  he  prob- 
ably will  fuse  the  storage  battery  circuit. 

Wouldn't  it  be  Wonderful- 
It  tomato  cans  were  made  of  phosphor 
bronze? 

If  friend  A.  L.  Groves  would  drop  in  on 
us  some  night  when  we're  having  trouble 
with  our  three-coil  circuit? 

If  every  ham  knew  the  difference  be- 
tween 200  and  360  meters? 

If  second-hand  spark  equipment  was 
really  worth  as  much  as  some  birds  still 
think  it  is?    (From  a  CW  ham.) 

If  5 FT  were  audible  everywhere  4  ft. 
from  the  phones? 

The  American  Radio  Relay  League  has 
two  new  competitors.  5ABA  traced  a 
money  order  and  found  it  being  held  for 
the  "Mexican  Radio  Relay  League."  The 
hottest  one  to  reach  us  bore  the  address  of 
the  "American  Radiator  Relay  League/' 
Golly,  but  its  hard  enough  moving  msgs. 
in  this  hot  weather  without  being  asked 
to  deliver  radiators  all  over  the  country. 

Which  reminds  us  of  a  radio  engineer  who 
used  a  radiator  for  a  ground  at  his  home 
but  on  putting  in  a  transmitter  was  in 
doubt  about  the  aerial  and  ground  con- 
nections, not  knowing  which  was  the  best 
radiator. 


8BCL  (a  broadcast  listener?)  has  dis- 
covered a  prohibition  grid  leak.  He  used 
two  small  wires  in  a  glass  of  water  and 
gets  much  more  antenna  current  than  with- 
out. 


Hon.  R.  B.  Howell,  a  member  of  Secre- 
tary Hoover's  recent  radio-telephony  con- 
ference, has  been  nominated  as  Republican 
candidate  for  senator  in  the  Nebraska 
primaries.  Mr.  Howell  is  an  exponent  of 
public  ownership,  a  reformer  with  the 
courage  of  his  convicitions,  a  representative 
of  the  people,  and  possessed  of  very  firm 


views  on  radio.  Mr.  Howell,  if  elected,  will 
be  an  important  factor  in  the  radio  de- 
liberations of  the  Senate. 

The  personnel  of  the  office  of  the  First 
District  Radio  Inspector  has  been  increased 
and  additional  funds  placed  at  his  disposal, 
enabling  a  much  better  covering  of  the 
district  this  coming  year.  The  same  im- 
provement we  trust  is  occuring  in  the  other 
districts. 

When  pipes  driven  in  the  ground  are  used 
for  an  earth,  connection  is  frequently  made 
to  them  by  filling  the  end  of  the  pipe  with 
lead  or  solder.  Such  metals  contract  when 
cold,  however,  and  It  has  been  suggested 
that  linotype  metal  be  Used,  which  will 
expand  on  cooling  and  make  a  tight  joint. 
This  can  be  obtained  from  most  printers 
for  about  ten  cents  a  pound. 

Regarding  the  problem  of  when  to  use 
a  by-pass  condenser  in  a  C.W.  set  and 
when  not  to,  the  general  rule  is  that  when 
the  power  supply  comes  in  series  with  the 
tube  and  the  inductance  a  by-pass  conden- 
ser should  be  put  across  the  supply,  but 
when  parallel  supply  is  used,  bridged  across 
from  plate  to  filament,  the  by-pass  conden- 
ser should  be  omitted,  else  it  will  permit 
the  r.f.  oscillations  to  leak  by  instead  of 
going  thru  the  inductance.  In  fact  the 
condensers  in  the  filter  will  permit  this 
improper  by-passing,  and  it  should  be 
eliminated  in  the  case  of  parallel  supply  by 
inserting  a  radio-frequency  choke  in  the 
supply  lead  near  the  plate. 

Speaking  of  low  wave  lengths,  one  bug 
in  Hartford  reports  waves  as  low  as  50 
micro-centimeters  in  his  C.W.  set.  This 
happens  every  time  he  lights  the  tubes.  As 
the  proposed  new  law  will  not  allow  ama- 
teurs to  use  waves  below  150  meters  he  is 
afraid  he  cannot  light  his  tubes. 

Most  people  use  an  individual  rheostat 
on  each  tube  and  when  the  battery  voltage 
changes  slightly  Or  when  first  listening  in 
they  adjust  each  rheostat.  J.  H.  Miller 
suggests  a  master  rheostat  in  the  battery 
circuit.  After  the  proportion  of  current  in 
each  tube  is  correctly  adjusted  only  the 
master  rheostat  is  shifted  to  take  care  of 
battery  voltage  variations. 

Why  do  we  go  to  great  pains  and  con- 
siderable expense  to  get  the  very  best  in- 
sulating material  for  the  panel  of  a  set 
and  then  put  sheet  metal  behind  it  as  a 
capacity  shield?  Someone  has  asked  why 
not  use  metal  panels  in  the  first  place,  with 
insulating  bushings  of  hard  fibre  for  con- 
trol shafts,  with  binding  posts  on  the  rear 
of  the  cabinet  and  with  switches  sub- 
mounted  on  small  insulating  panels  inside 
the  cabinet?  In  fact  the  insulating  bush- 
ings are  not  often  necessary,  as  a  large 
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hole  may  be  drilled  in  the  metal  panel  thru 
which  a  shaft  for  a  condenser,  etc.,  will 
pass  freely  with  no  need  for  support  at  the 
panel. 

This  is  something  to  think  about.  We 
have  seen  such  a  set  with  an  aluminum 
panel  having  a  crackled  black  enamel  finish 
and  it  really  looks  very  handsome  as  well 
as  providing  excellent  shielding  from  hand 
capacity. 

If  there  is  any  chance  of  Marconi's  re- 
flected short  wave  transmission  system 
making  broadcasting  any  more  secret,  we're 
heartily  in  favor  of  it. 


Rumors  are  thick  these  days  of  new 
R.C.A.  tubes.  We  hear  that  a  new  model 
detector  tube  is  being  tested  now  at  Radio 
Central,  where  heretofore  6-watt  U.V.202's 
have  been  used  altogether  for  reception. 
Marconi  and  a  few  select  other  guests  in- 
spected the  new  tubes  but  when  questioned 
later  about  them  said  "they  must  remain 
quiet." 

Neither  does  QST  intend  to  be  an  ama- 
teur magazine  in  summer  and  a  broadcast 
magazine  in  winter. 


As  a  consequence  of  the  demand  for 

romance  tests  on  radio  receiving  sets 
non-technical  dealers,  the  Bureau  of 
Standards  has  drawn  up  an  outline  of  tests 
which  are  to  be  carried  out  by  the  Electri- 
cal Testing  Laboratories  of  New  York  in 
co-operation  with  the  National  Retail  Dry 
Goods  Assn.  The  tests  are  most  compre- 
hensive. 

In  place  of  a  spark  coil  set  for  local 
work  it  seems  that  a  key  in  the  ground  lead 
of  the  receiving  set  works  f .b.  and  at  the 
same  time  furnishes  one  of  the  best  break- 
In  systems.  The  coupling  to  the  aerial  cir- 
cuit should  be  as  close  as  possible  up  to 
the  point  where  the  oscillations  stop.  If 
an  amplifier  tube  is  used  in  place  of  the 
detector  tube  and  more  plate  battery  added 
the  range  may  be  increased  several  miles. 
The  wave  must  be  kept  below  200  meters 
and  the  station  licensed.  Some  of  the 
owners  of  "broadcast  receivers"  getting 
bitten  by  the  amateur  bug  may  find  this  a 
convenient  and  surely  inexpensive  way  to 
start  in  the  ham  game. 

8BO,  DETROIT,  MICH. 

(Concluded  from  page  64) 
to  1XZ,  4FT,  and  9AO&    Recently  the 
power  has  been  increased  by  the  addition 
of  another  tube  but  no  better  distance  has 
been  covered. 

Due  to  the  antenna  being  walled  in  on 
the  north  and  west  by  a  row  of  trees  and 
on  the  south  and  east  by  buildings,  a  satis- 
factory picture  of  the  antenna  system  could 


not  be  obtained.  The  antenna  is  a  6-wire 
inverted  L,  45  ft  long,  66  ft.  high  at  the 
lead-in  end  and  45  ft  high  at  the  free  end. 
The  ground  system  consists  of  a  buried 
counterpoise,  driven  pipe,  and  the  city 
water  system.  The  counterpoise  consists 
of  nine  wires  80  ft.  long,  under  the  middle 
portion  of  the  flat  top.  It  being  impossible 
to  extend  the  counterpoise  any  farther  at 
either  end,  a  loading  coil  is  used  in  the 
counterpoise  lead. 

The  receiver  consists  of  one  of  the  first 
Grebe  CR-3  receivers  and  is  used  with  two 
steps  of  audio  amplification. 

HYDROMETER  READINGS 

(Concluded  from  page  61) 
of  water  and  acid  around  the  plates  and 
insulators  takes  considerable  time  and  a 
correct  reading  cannot  be  obtained  until 
total  diffusion  has  taken  place.  The  im- 
portant thing  to  remember  is,  use  the  hy- 
drometer regularly  and  avoid  total  die- 
charge  of  the  battery. 
__  B.  P.  

WITH  THE  AFFILIATED  CLUBS 

(Concluded  from  page  65) 

Thursday  Noon — Assembly     of    delegates — Auto 
rides. 

Thursday  Sight  8:80  P.  M. — Informal  meatma  of 

delegates — "gabfest." 
Friday^,  jM>j00^/L  M. — Convention  opens — runs  un~> 

8aturday,  10.JO  A.  M. — Final  Convention  Session. 
Saturday  Night — Banquet. 

Houston  Radio  Club 
An  agreement  with  broadcast  stations 
has  been  reached  whereby  broadcasting  is 
given  free  air  from  7:00  p.m.  to  7:15  p.m. 
and  from  8:00  p.m.  to  10:00  p.m.  Local  ama- 
teur transmission  is  permitted  until  10:00 
p.m.  providing  it  does  not  QRM  the  broad- 
casting. Outside  of  the  hours  7:00  p.m. 
to  10:00  p.m.  amateur  traffic  will  be  handled 
exclusively. 

Now  England  Radio  ExocutWo  Council 

The  Boston  Radio  Executive  Council  has 
been  changed  to  the  New  England  Radio 
Executive  Council  with  H.  W.  Castner, 
chairman,  727  Boylston  St,  Boston,  Mass. 

The  annual  New  England  Convention  for 
1922  will  be  held  in  connection  with  the 
coming  radio  exhibition  in  Boston.  Ama- 
teur Day  will  be  set  aside  the  last  day  of 
the  exhibition.  Tickets  will  be  sold  only 
to  A.R.R.L.  members  according  to  the 
present  plan.  Of  interest  to  all  relay  men 
will  be  a  traffic  meeting  and  banquet  in 
addition  to  other  events  of  interest. 


Next  Month  in  QST 

we  will  present  the  winning  article  in  our 
contest  for  the  best  adaption  of  Armstrong 
Super-Regeneration  to  the  requirements  of 
A.R.R.L.  relaying.  Some  real  dope,  O.M. — 
don't  inks  it. 
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Calls  Heaid 


HEARD  DURING  AUGUST 
Unless  Otherwise  Specified 

&JE,   Toronto,  CiiHi 

C.W.:  1ANQ.  1AWB,  1BKQ.  1GV.  2AWF, 
2AYZ.  2BLP,  2CBG,  2BNZ.  2KL,  20M.  2RM. 
SALN.  SAQR,  8BLF,  8BJY,  SBZ.  8CC,  SSM,  STJ, 
SIW.  4BX.  4EA.  4NK.  4ZO.  5ES,  6HX.  8AGR, 
8AMD.  8APT,  8ATU,  8BFX.  8BPL,  8BRC.  8CGX, 
8CKO.  8CDZ,  8  DA.  8  FT,  8  KG.  8UE,  8ZZ,  9  A  PS, 
9ADX,  9BS.  9BRL,  9BSG,  9DFB,  9DKY.  9XL. 

Spark:    8HJ,  8ZO.  8UC,  9ZN. 

9BD,  Barron  Hotel,  Vancouver,  B.  C.  (1  tube) 
C.W.:  6QI,  6JL,  6AAT,  6 AWT.  6ASJ,  6APW. 
6ABX,  SAK,  6BA,  6BUM,  6FH,  6GB,  6 FT,  SKA, 
6KU,  8GH.  6NX.  6BES.  6BOE,  6BCJ.  6ZX.  6ZF, 
7AGF,  7AEA,  7IY,  70E.  7MF.  7LU.  7NA.  7SC. 
7TW,  7QW,  70Z.  7WM.  7ZB,  BTS.  SYR,  9AXR, 
9AMB,  9AQU,  9NC,  9 PI.  9DA,  9ZAF,  Can.  4BV, 
6CT. 

Spark:  6ANG,  6GR,  6AMZ,  SIC,  6VZ,  6TU. 
7BB,  7BK,  7 ABA,  7VE,  7KJ,  7KM,  7VX.  7TO. 
7ZK. 


Can.  SHE,  Kingston,  Ont. 
1A8C,  1AIQ.  1AGF,  1AJP.  1BKQ,  1BE8.  1BGF, 
1CMK,  1CPN.  1FB,  1UH.  2AWF.  2AFP,  2ACT, 
2ANM,  2BMR.  2BKQ.  2BG,  2CBG,  2CGJ,  2CC, 
2FP,  2HU.  2KL,  2TS.  2VA.  SANO.  8BJO,  8BJY. 
SBNU,  SBLF,  8CBM.  8CG,  8GW.  8 LP.  SLR,  SMK. 
SSM,  STJ,  8TN,  SVW,  SXWfone,  SWF.  8ZO, 
4AU,  4BX.  4BQ,  4 EH,  4GK,  4MW,  6FV,  8AQ0 
fone,  8AB,  8AMZ,  8  AN,  8AIX,  8APT,  8AWP 
fone,  8ATU,  8AFD,  8AVB,  8ASZ.  8BEF,  8BFM. 
8BJY.  8BPH.8BDB,  8BJU,  8BRW,  8BSO,  8BRF, 
8BWA,  8BFH,  8BDY,  8BFX,  8BDO,  8CCX  yy 
QSA,  8CLI,  8CGQ,  8CJY,  8CAX,  8CPX.  8CGN. 
8CEI,  8 CUV,  8HJ,  8  KG.  8IFY,  8IFD.  8NV,  88B, 
88L,  8UE.  8 UK,  8ZQ,  8ZZ,  9AAP,  9AJA.  9AON, 
9AQM,  9AXF,  9AWF.  9APS.  9AJH.  9BGH,  9BCF, 
9BJV,  9BRL,  9CJA,  9DUY.  9DOF.  911,  9US. 
9 XL,  Can.  SCZ,  8KO,  8KB,  9AL. 

1ES,  Brookline,  Mass. 

Spark:  (1CDM).  2AAF,  2AHU,  <2ARY), 
(2BSC),  2CT,  2DN,  2FP,  2NF,  20M,  2XAJ, 
SAUK.  SHJ,  8QN,  8AXN.  8BDA,  8BO,  8IL,  8UC, 
8ZO.  9ZN. 

C.W.:  (1ABS).  1ACS.  1ACU,  (1AGI).  1AIC, 
(1AJP),  (1ANQ),  1ATJ,  (1AWB),  1AZW, 
(1BAS).  1BDI,  (1BDV).1BBS.(1BKQ).1BLN.  lBSZ, 
(1CEC),  1CHJ,  1CLW,  (1CMK),  (1CMP), 
(1CPN),  1CPO,  (1FB).  (1GV).  1HK,  (ION). 
1PY.  (2ACT),  2ACY,  2ADL.  (2AFP).  2AJA, 
(2ANM).  2AQH,  (2AUZ),  2AWF,  2AWH.  2AYF, 
2AYZ.  2BDG.  (2BGI),  (2BGW).  2BML,  2BMR, 
(2BNZ).  (2BQD),  2BQH.  2BQU.  (2BRB). 
(2BRC).  (2BUM),  (2CBG),  (2CBW),  2CBY. 
(2CCA),  2CES,  2CGJ,  2CXZ,  2FP,  2GK,  2HW, 
<2IG).  2KL.  2NF,  2NZ,  (2RM).  2TS,  (2UD), 
(2VA).  2VH,  (2XAJ).  SADX,  SAEV.  (8AFB), 
SAGN.  SAHK,  SAIS,  SALN.  8ANJ.  8  A  NO,  SAPR, 
SAQR,  8ATF.  SATZ.  (SAWH).  8BGT,  8BHM, 
SBIT,  (8BJY),  SBLF,  (SBNU),  SBOB.  8BUP, 
SBZ,  (SCAN),  (SCBM).  8CC.  (SCDK),  8CG. 
(SDT).  (SF8).  8GP.  SHD,  SIL,  SIW,  SKD,  8 KG, 
SLP.  SLR,  SMK.  SQV,  SSM,  STN.  SVW.  (SWF). 
SZO,  SZW,  4 DC,  4EA.  4EY,  4GH,  4HW,  4 LP, 
4MW,  4NT,  5FV,  5QI,  8AB,  8ACF.  8ACH,  8ADH, 
8ADN.  8  A  EC,  8AFD,  8AFY,  8AGR,  8AIG,  8AIO. 
8 ALT.  8AM Q,  SAN.  8ANB.  8 AND,  8AOB.  8 APT, 
8AQO.  (8ARD).  8ASV.  (8ASZ).  (8ATU). 
(8AVD),  (8AWT).  8AXN.  8BDB.  8BDO,  (8BEF), 
(8BFH),  8BFM.  8BJC.  8BKE.  (8BKH).  8BKN. 
8BMM,  8BNJ.  8BO.  8BOZ.  8BPH,  8BPL,  8BQF, 


8BRC,    8BRM,     (8BRT),    8BRW,    8BSJ,  81 
8BVR,    (8BVT),    (8BWA),    8BZJ,    8CAU,  8C*^ 
8CEF,   8CGN,  8CJH.   8CJY,  8CKO,   8CLI.  8CL1 
8CMI,    8CNW,    SCON,    (8CPX).    8  CUR,  (8C — 
8CYT,  8 EH,  8 FT,  8HH.  8HJ,  8KG,  8KH,  (8 
8NV,   SOW.   8PD,   8PT,    (8QB),   8SB,  SSE, 
SUE,  8 UK,  8VY.  8WA,  8WI,  8WR,  8XE.  8ZAE,  8Z 
8ZQ.   8ZZ,   9AAP,   9AJH,   9ALW,   9AON,  9AOT, 
9APS,  9AXF,  9AWF,  9BAA,  9BLC,  9BRL,  9BZ 

Canadians    (8JI),   3JK,  8KO, 

1BJS,  Noblebor  , 

Spark:  1  A  A,  (1ACO).  ( 1ADC),  1AMD,  (1AM 
1APT,  1AXD,  1AZK,  1BDT,  1BDV,  1BJN,  1B< 
1BPF,  <1BPZ).1BRI,<1BRQ),1BUB(1BVB,<1BVG 
1BZN,  ICE,  ICED,  1CDN,  1CHG,  1CK,  1CK 
1CPJ.  1DY,  1EZ,  1FB,  (IFS),  1GW,  1HO,  (1LZ 
10E,  10K.  ISC,  1SE,  1SN.  ITS,  1XM,  2AA 
2ACW,  2 AD,  2AER,  2AHU.  2ARY,  2AWF.  2 A.' 
2BER,  2BJG,  2BPF.  2DN,  2EL,  2FP,  24 G,  2M 
2NF,  20M,  2RM,  2SQ,  3  ACY.  8AHK,  8AJD 
8AXN,  8AXQ,  8FS,  8UC,  8XE,  Canadian  9BS. 

C.W.:  1ABS,  1ACU.  1ADN.  1ADR,  1  AG,  1ACL 
1AGI.  1AHZ,  1AJO,  1AJU.  1ANQ,  1AR,  IAS, 
1AUN,  1AWB,  1AWO.  1AZD,  1AZW,  (1BAS 
1BBM,  1BCF,  1BDS,  1BDU.  1BDV,  IBEC,  IB 
1BGT,  1BHR,  1BKA  fone,  1BKG,  1BNT,  IB 
1BVR,  1CBH.  1CCZ,  1CDO,  1CFI,  1CHJ.  1CI 
1CK,  1CKE.  1CLZ.  1CMK,  1CMP,  1CNE,  lCNi 
1COT.  1CPN.  1FB,  1GV,  1HK,  1HX,  1IV,  IS, 
1KC.  1PT,  1QN,  1QP,  1RD,  ISC,  1SD,  (1UL 
1UJ,  (1VT).  1XM,  1XX.  1YK,  DFI,  2  AN  7 
2  A  WF,  2  A  WH,  2AWS,  2BDG,  2BML,  2BQ 
2CBC,  2CBG,  2CDR,  2CES,  2CNZ,  2  DA,  2f 
2GK,  2HW.  2NZ,  2TS,  2UD,  2XAJ  fone,  2! 
fone,  8AJD,  SBLF.  SBNU.  8BRW,  8BZ,  3CC,  81 
SHJ,  3IJ,  8IL.  30T,  8VW,  SWF,  8XW  foi 
4EA,  8AB,  8ACF,  8ADN,  8  AFD,  SAJH.  8A' 
8BOE,  8CGN.  8CID,  8CJH,  8 FT,  8XE,  8ZZ. 


ISC,  Scituate.  Mass.  (10  inch  loop  on  Aug.  27) 

Spark:  1CM.  1DY,  10R.  1AAE.  1ACO.  1AOC 
1AKG,  2 AX.  2FP,  2NF.  20M,  2AJE,  3BG,  80H 
3RW,  8  ACY,  3ARM,  3BEI.  8AJT,  SB  DA,  8BVT 

C.W.:  1CK,  1ES,  1FB,  1GV,  1SD,  1UH.  1AA1 
1ACU.  1ADC,  1AGI.  1AGK.  1AJU.   1  ANT,  IAS 
1AWF,  1AZL,  1BCF,  1BGF,  1BKQ,  IB  NT,  1BC 
1BWJ,  1CD0.  ICHJ,  1CKE,  1CNE.  1CP0.  ICS 
2  AS,    2BG,    2FF,    2FP.    2FZ.    2HW,    2KL,  2F 
2RM,  2VA,  2AEQ.  2ANM,  2AWF,  2AYF,  2A2 
2BDW,     2BQD,     2BQU,     2BRB.     2BRC,  2BT 
2 BUM.  2CBG,  2CBW,  2CGJ,  2CKU.  2CPD,  8E. 
8BD,  SBZ,  SCC,  SDT.  3FS,  SKD,  3 MO,  SMK,  81 
3TO,   SVW,   SALN,    3  APR,   8AWF,   8  BAT,  8BI 
3BIT,  8BJY,  SBNU,  8BSJ.  8 BUT,  8BVG.  8CDI 
4BZ,  4EA,  4 FT,  4GH.  4GX,  4LP,  6DO,  5PX,  8A| 
8BN,  8DV,  8EH,  8 FT,  SHJ.  SOW.  8SB,  8SP,  8SI 
SUE,    8UO,    8VY,    8WR,    8ZW,    8ACF,  8AD1 
8ADT,  8AFD,  8AFL,  8AFN,  8AIF,  8ALT,  8AP1 
(8ASZ),    8BDB,    8BEF,    8BEX,    (8BFM),  8BF1 
8BJC,  8BJV,  8BKE.  8BKN,  8BPI,  8BRQ.  8BRT 
8BSH,  8BSS.  8BTR,  8 BUR,  8BVT,  8BXH,  SCAR 
8CAY,   8CDX,  8CEF,  8CJH,   8CJY,   8CON,  8ZAE. 
9CV,  911,  9KR,  9XL,  9AON,  9APW.  9ARZ,  9ASZ, 
9AXF,   9BCF,   9BCT.   9BJV,   9CJA,   9CJJ,  9DAE, 
9DFB.    9DPL,    9DTJ,    9YAJ,    9ZAF.     Can.  8J1, 
(3JK),  9AL. 

1QS,  Bridgeport,  Conn.  (1  tube) 
Spark :  1AA,  1 AZK,  1AOK,  1ADC,  1AMQ, 
1BJS.  1BVB,  1CHQ,  1CHX,  1CK,  IFS,  1LZ.  2AAF, 
2AFD,  2AD.  2 EL,  2DN,  20M,  2QN,  2RM,  2FP, 
INF.  2NP,  8GE,  8FP.  8HJ.  8RW,  8BEI.  3BUC, 
8ANW,  8AYM,  8AXN,  8DY,  8ZO,  8HG,  8  KG. 
8EW,  8BDA,  8TC,  8UC,  9CP.  9UH,  9ZN. 
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C.W.:  1AAP.  1ABS.  1AHZ.  1AIQ.  1AJU,  1AJL. 
1ANQ,  1AOL.  1AWB,  1ATJ.  1AZW,  1BKQ, 
1BDV.  1BTR.  1BNT.  1BGF.  1BES  1CCZ,  1CNE. 
1CEC.  1COT.  1CQW.  1CMK.  1CMP,  1ES,  1CK, 
1FS,  1FB.  1LU  HI.  1EH.  1PQ.  1SD.  1VQ,  1XM, 
1QN.  1XP.  1VT,  1RD.  1GV.  £AWF,  2AVE,  2AYF. 
2ANM,  2ACT,  2 AFP,  2AYZ,  2AGA,  2BQH.  2BML. 
2BNL.  2BRC,  2BQU.  2BGI.  2BDG,  2 BUM,  2BGM, 
2CBG,  2COX.  2CBC,  2KL,  2BG,  2HW.  2FP,  2CC, 
2NZ.  2EIT,  2RM,  *W.  2TS.  8ATJ,  3AJO,  SANO, 
8AIP,  3AFB.  SAWH,  SADX.  3ALN,  3BMT,  SBLF, 
SBJ%  SBVL.  SBNU,  3BRW,  3BIJ,  3BSP,  3BUC. 
SBUP.  8BVA.  SBFG,  8BUY,  SBVC,  8MK.  3BP. 
SKO.  SFS.  8WF.  SVW.  3  LP,  8BZ,  SLR,  8DT. 
3BUY.  3BVC,  3MK,  8BP,  3KO,  SFS.  SWF,  SVW. 
SLP,  8BZ,  SLR,  SDT.  SSM.  4DC,  4EA.  4  EX. 
4MW,  4MK,  4 NT,  4 LP,  4NV,  4BY,  4TI,  6AAM, 
8AQO  fone.  6 ASM,  8AFD.  8ALD.  8AWP  fone. 
8AVY,  8  APT,  8AMM.  8APH,  8ARD,  8AND, 
8ASV,  8ASZ.  8 ALT.  8AFV.  8AVL.  8ADH.  8BDA, 
8BMK,  8BWA.  6BJV,  8BPH.  8BDU.  8BVT, 
8BRM.  8BNJ.  8BCF,  8BRT,  8BJS,  8BEF,  8BDO. 
8BWZ,  8BFM.  8BGV,  8BKE.  8BPH.  8CQX.  8CGX 
8CBC.  8CAZ.  8CID.  8CDZ.  8CJY.  8CUU.  8CKM. 
8CPX.  6CGN.  8CCX,  8DAK.  8ZAE,  8ZAG.  8AB. 
8 AN,  8CF,  8 KG.  8UZ,  8XE,  8HJ,  8SB.  8RC.  8LG. 
8QD.  8UE,  8 FT,  8JY,  8YD,  8SC.  8EA,  8QB.  8JD. 
8WI.  8UK.  8ZO.  8ZZ,  9AAP.  9AWF.  9APW.  9AJH. 
9AJP,  9AMI.  9DFB,  9DTJ,  9EI,  9LQ.  9NU,  90X. 
9LZ. 


1ABS,  North  Perry,  Maine 

C.W.:  1AAO.  1ACU,  1AGI,  1AIG,  1AJL,  1AJP. 
1AJU.  1AKG.  1ARG.  (1ASF),  1AZL.  (1AZW). 
UBAS).  1BDI.  (1BDV),  1BES.  1BLN,  1BNT, 
1BRQ.  1CDO.  1CDP,  1CEC.  (1CFI).  1CHJ,  1CKE 
fone.  (1CMK).  1CMP.  1CNE.  1CNR,  (1CPO), 
1CPN.  1CQW.  1CSO.  1AR,  (1ES).  1FX,  (1GV). 
1HK,  III.  1IL,  1SD,  1SK.  1SQ.  1SV.  1KG.  1LE, 
(1VT).  2ACD.  2ADL,  2AGC,  2AJW.  2ANM. 
2AUZ,  2AVE.  2AVH,  2AWF,  2AWH.  2BGM. 
2BMR.  2CBG.  2CGJ,  2BG.  2FP,  2GK.  2HW.  2KL. 
2tP.  2LT.  2NZ.  2RM.  2RY.  (2TS).  2VA.  2UD. 
8AAY,  SADX,  SALN.  3  BIT,  3BJY.  3BJW. 
(SBNU).  SBTT.  (SCAN).  SCBM,  SCDK.  3CRJ, 
SFR,  81 W.  3MK,  STJ.  STN.  SVW,  8XW  fone, 
(8ZO).  3ZW.  4BX.  (4NT).  4QH,  8AOB,  8APT, 
8AQO.  fone,  8ATU.  8AVL,  8BDV,  (8BEF). 
8BFM,  8BIP.  8BJO,  8BNJ.  8BNU,  8BRQ.  8BSS. 
8BUA.  8 BUR,  8BUV,  8BXF.'  8CID,  8CJH,  8CKO, 
80OI.  (8CUU).  8CUY.  8FP.  8SB,  8SL.  8VY.  8WR, 
(€ZQ).  8ZZ.  9AJA.  9AVF,  9AUZ.  9AWF.  9BHD, 
9*>TJ.  Cans.  (1AL),  9AL. 
jSpark:  1ACO.   (1BJS),   1GM,  2 BY,  20M,  9ZN. 

2CAD  and  2ACY,  Bayonne,  N.  J.,  (1  Tube) 
P.W.:  1ES.  1FW,  1GV.  1RIL  1SD,  1XM,  1ACU. 
1AGF.  1AGH,  1AGI,  1AIO.  1AJU.  1ANQ.  1AWB. 
1AWZ,  1BDI.  1BES,  1BKQ,  1BQK,  1BVA,  1BYN, 
1$EC,  1CHJ,  1CMK.  1CNE,  1CPN,  2HW.  2ANM, 
2AWF.  2CGJ,  8BZ.  3CC,  8DT,  3FS,  3IR,  3IW,  3LP, 
SIR,  8MK,  SOT.  8ZO,  SVW.  3AAO,  3AFB,  3VW, 
3AAE,  3AFB.  3ALB4,  3AQR,  SBLF,  3BNV.  3BRF, 
SCDK,  4BF.  4BX.  4EA,  4GL,  4GO,  4 NT,  SAB, 
6DO,  5EK.  5FV.  5LJ,  6QL  6 EN,  8CN,  8EH.  8 FT, 
8HJ,  8JD.  8KG,  8KH.  8LT,  80W.  8SB,  8SE,  8UC. 
8tJE.  8VG.  8VY.  8WI.  8WR.  8XJ,  8ZN,  8ZZ, 
8AFD,  8  A  FY,  SALT.  8AHD.  8AMQ.  8AOD. 
8APT.  8AQF,  8AQO,  SARD,  8ALV,  8AWB, 
8AWZ.  8BDB,  8BDO.  8BDU.  8BEF,  8BFM.  8BFX, 
8BOX,  8BRM.  8BRQ,  8BRW,  8BSS,  8CDZ,  8CEI, 
8§FP,  8JY,  8CKM,  8CKO,  8CPX,  8CUR,  8DAK, 
8ZAE,  8ZAG,  9CP.  9EI.  9HW,  9NU.  90X,  9UH, 
9VV.  9AIX.  9AJH.  9AWF,  9ALT,  9APR,  9APS, 
9AXF,  9BED,  9BLC.  9BSG.  9BSO,  9BYA,  9DFB, 
9BSM,  9CBA.  9CJA. 
-Spark:  3HJ,  9CP,  9UH,  9ZN. 

2CJX,  Ridfefteld  Park,  N.  J. 

Spark:  1AKG,  1AMD,  1BGF,  1BPZ,  1BVH, 
1BVS.  1CHJ,  1CHQ,  1CMK,  1CNI,  1DY,  ( 1GM), 
(1LZ).  10J,  (2BY),  2APB,  (3ACY).  (3RW), 
(8AEO).  8AIB.  8APB.  8AQG.  8ARD,  8AVJ, 
8AXN,  8BDA.  8BQA,  8DY,  8RL,  8RQ,  8TC,  8TT, 
8UC,  8VQ,  8ZD,  9AFO,  9ARK,  9DZ,  9ZN. 

C.W.:  1AAO,  1ABS,  (1AJP).  1AKG.  1AZW, 
IB  AS.  1BCF.  1BDI.  1BES.  1BKQ.  1BNT,  1BQT, 
1BSP,  1CCZ.  1CDT.  1CFI,  1CGZ,  1CHJ.  1CLT, 
1COL,  1CPN.  1FB,  1HK,  1HX,  1JG,  1PY,  1QP. 
1RD,  ITT,  1UH,  1XX,  1YK,  3AAW.  3AFB,  3ALN, 


SATZ, 
SBP, 
STJ, 

5UKt 
8AMQ. 
8AUL, 
8BNY, 
8CEF, 
8CTP, 
8UK, 
9ALD, 


SAUU.  SAWH,  SAYU.  SBG,  SBU,  3BNU. 
8BVC,   SBZ.   8CG,   8JJ,   8MK.   SOT.  SOW, 
SVW.    SZZ.    4AU.    4BB.    4BQ.    4DC,  4JK. 
8AB.   8ACF.   8ADH.   8AFD.   8AK.  8AMM. 
8AOL.  8APS.  8APT.  8AQO,  8ASM,  8ATU, 
8AVD,  8BBD,  8BDU,  8BFM.  8BJS.  8BNU. 
,  8 BPS,  8BWA,  8CAF,  8CCX,  8CCZ.  8CDO, 
8CGH,   8CID,   8CJH,   8CJM,   8CKO,  8COI, 
8CUU  ,8LJ,  8MW,  8NB.  8QB,  8SB.  8SP, 
8UZ.  8WR,  8XE,  8ZAF.  8ZAG.  8ZZ,  9AAF. 
9AMI.  9HW,  9IO,  9VY. 


2BWV,  Richmond  HiU,  L.  I. 

C.W.:  IES.  1FB.  1GV.  1HK.  1HX.  1IV.  1JT. 
1PR,  1QN,  1RD.  ISC,  1SD.  1VT.  1XM,  1XP. 
1ABY,  1ABS.  1ACS.  1ACU.  1AGH.  1AGI.  1AIP. 
1AIQ.  1AJP  (fone).  1AJU.  1AKG.  1AWB,  1AYZ. 
1AZW.  1BAS.  1BCF.  1BDL  1BES.  1BGF,  1BKQ. 
1BNT,  1BQA,  1BQK.  1BQW.  1BVR,  1BWJ,  1CCZ. 
1CEC.  1CFI.  1CHJ.  1CHW.  1CJA.  1CMK.  1CMP. 
1CNE.  1CNR.  1CPN,  1CPO.  1CSO,  SAA,  SBZ. 
3A.  SCO.  SDM.  SDT.  SFR,  SFS.  SHL.  8IK.  SIW. 
SLP.  SLR.  SMK.  SOD.  SOT.  SRE.  38 M,  STJ.  STN. 
SVS.  SVW.  3WF,  SZM,  SAAO.  SAHK,  SAJB, 
SAJD,  SAKA.  SALN.  8ANJ.  3  A  PR,  8AQR,  SASY. 
SATZ.  8AWF.  3BGT,  SBHM.  SBU,  SBIT,  SBJY, 
SBLF.  8BNU.  SBUP,  8BVC,  8BVL,  4AU,  4CQ. 
4DC.  4DS.  4EA.  4EB.  4  EX.  4GH.  4GK.  4HW, 
4KC.  4 LP,  4MK.  4MW,  4 NT,  4NV,  5DO,  5QI.  6 ABM, 
8AN,  8DV,  8EH.  8  FT,  8HJ.  8KG,  8KH.  8LT, 
8PD,  8QB,  8SB.  8SE.  8SL.  8SP,  8UC.  8UE.  8UK, 
8WR.  8ZN,  8ZZ,  8ACF,  8ACO,  8ADN,  8AEC. 
8AFD.  8AFY,  8AKP.  8ALD.  8AMD.  8AMM. 
8AMQ.  8ANK.  8ANO.  8APH,  8 APT,  8AQO.  8ARD, 
8ASV.  8ASZ.  8ATU,  8AVL,  8AVR,  8BCF,  8BDB. 
8BDU.  8BEF,  8BEK.  8BFH.  8BFM,  8BFX,  8BGV. 
8BJC,  8BJS.  8BKE.  8BKM.  8BNU.  8BOX.  8BPL. 
8BPH.  8BRC,  8BRM.  8BRQ.  8BRT.  8BSJ.  8BSS. 
8BST,  8BTR.  8BVL,  8BVR.  8BVT,  8BWA.  8BXH. 
8CAZ.  8CCX,  8CDZ,  8CEI,  8CFB,  8CGX.  8CID. 
8CJH.  8CJY.  8CKM.  8CKO.  8CKX,  8CPX.  8CQX, 
8ZAE.  8ZAG.  9AAP,  9AJA.  9AJP,  9AMI.  9AON. 
9ARZ.  9AWF.  9BCF.  9BDB.  9BGH,  9BLC.  9BYA, 
9CJA.  9CJJ.  9DEK.  9DSG.  9DTJ,  9HW,  911.  9IQ. 
9KR,  9LQ,  Canadian  SKO,  9AL. 

Spark:  1GM,  1AVA.  1BVB,  1CDM,  SACY. 
3AWF,  3BVC,  8EO.  8UC,  8APB.  8BDA.  8BRL, 
9UH.  9ZN. 


2TC  at  Pensacola,  Fla. 

C.W.:  2BEH,  4MW.  5DO.  6ES,  5HB,  8AFY, 
8BKE,  8BSS.  8CDZ,  9BU.  9IO.  90X.  9XZ.  9AJA, 
9 AON.  9AZA.  9BSG.  9CBA,  9DUG. 

Spark:  4GM.  9UH. 


3MB,  Reading,  Pa-  (one  tube) 

.Spark:  1  AMD,  20M.  SABB,  (3AQR).  3HJ. 
3NF,  4BI,  8AIB,  8AJT,  8ANW,  8AYM.  8BDA, 
8EO,  8RQ.  8TC,  9ZN. 

C.W.:  1AIC,  1AJL,  1AWB,  1BK,  1BKQ,  1CKE, 
1CPN,  1CHJ,  1FB.  1HK,  1QN,  (1XP),  2AWF. 
2AWH,  2AWZ.  2CBG.  2COX,  2FP,  2RM,  2VA, 
2WB*  (3AAY)r  3AKL,  SALN,  SAWH,  SBLF, 
8BLR,  (3BIT)  (3BNU),  3BRW,  3BVA,  3BVC, 
3BW,  3CA,  3CM,  (3DM),  SCBM.  <SFR),  SFS, 
SIW,  SMK.  STN.  3ZO.  4BQ,  4 DC,  4EA.  4EB.  4GH. 
4HW,  4NV,  8AQU.  8ASZ,  8AWM.  (8AVL), 
8AMZ.  (8AFD),  8ARD.  (8APT),  8ATU,  8AB. 
8ABV,  8AMF,  8BDO,  8BOX,  8BFM.  8BOZ,  8BCF, 
8BJS.  8BRW.  8BKE,  8BPL,  8BFX,  8BVA,  8BWA, 
8CJH  8CDZ.  8CGX  8CKM.  8CPX.  8CTP.  8CGM. 
8CEI.  8CD,  8CCX.  8CKO,  8 FT,  8IFC,  8IFY,  8 KG, 
80 W,  8SB.  8SP.  8  UK.  8VE,  8ZAG,  8ZZ,  9AAP. 
9AJH,  9ARR.  9AXF.  9BDB.  9BEH.  9BFB,  9BSG, 
9BYA,  9DTJ,  9EI,  9GL.  910.  9LQ.  9NU. 


3ZO,  Parkeebura,  Pa. 

C.W.:  1FB,  1GV.  1IL.  ISC.  (1XM),  (1ABS), 
1AJP,  1ANQ,  (1AWB).  1AZW.  1BBW,  (1BKQ). 
1CCZ.  1CGQ.  1CPO.  2BG,  (2GK),  2HW,  2NZ. 
(2RM),  (2RY).  2TS  ,2UD.  2ZL.  2AFP,  2ANM. 
2AUZ,  2AWE.  2BEG.  2BEH.  2BFZ.  2BIR,  2BQD. 
2BRB,  2CHH.  (3CG),  (SDM),  (SFS),  (SGC), 
(3JW),  8LP,  8MA.  SOT.  3QV.  SSM.  SVW.  SWF. 
3AAO,  (3AAY),  (3ABW).  (3ADP),  (SADX), 
(3ALN),  ( SANJ ),  3ATF,  3AVC.  (SAWF). 
SAWH.  SBEI.  3BIF.  (3BIT).  SBLF.  3BMJ. 
(<3BNU).  (3BRW).  (3BTY).  3BVA.  SCBM,  4BX, 
4EA.  4NT.  8BC.  8BF,  8 FT,  8HJ.  8KG,  8KH.  8NB, 
8PD,    ( 8PT) ,    8TC,    8UC.    8UE.    (8XJ).  (8YD), 
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(8ZN).  8ZR.  (8ZZ).  8AER,  8AFD,  8AKP,  8AMQ, 
8 APT,  8AQO.  8ASV,  8ASZ,  8BDB,  8BEF,  8BFH. 
8BFM,  (8BFX).  8BEK,  8BPL,  8BRC,  8BRM. 
8BSJ,  8B8S,  8BVR,  8BWA,  8BXH,  8CATJ,  8CAZ, 
9XL,  9AOU.  9ARR,  9AXF,  9BDH,  9BJV,  9BSG. 
8CCX,  8CEFr  8CJA,  8CJH,  8ZAE,  9AP,  9FK,  9IO, 
9XL,  9AOU,  9ARR.  9AXF,  9BHD.  9BJV,  9 BSC 

3BGN  mmd  3BIS,  Cape  May,  N.  J.   (On* ,  Tube) 

Spark:  1AW.  1GM,  2AD,  2  ARB,  2FP,  2NF, 
20M.  8CN.  SCT,  8AQO. 

C.W.:  1ACS  ,1ACW.  1AGJ.  1AIQ,  1AJU,  1AJW, 
1AKG.  1ANT.  1ANQ,  1ARJ,  1AWB,  1AWZ. 
1AZO,  1BCF.  1BHJ,  1BJW.  1BKO.  1BKQ,  1BTJ, 
1BVA,  1CEC,  1CHI.  1CHO.  1CMK,  1CNR,  1CPN, 
1CPR,  1CSO.  1GV,  1HK  ,1HX,  1IV.  1PR.  1PY, 
ISC  ,1TS,  2ACF,  2AFP,  2AGC,  2AJW,  2AMF, 
2AWF,  2AWZ,  2AYQ,  2BEH,  2BIR,  2BML, 
2BMR,  2BQU,  2BRB,  2BTW,  2BUM,  2CCU,  2CH, 
2CEH.  2CFE,  2CKL,  2GK,  2JW,  2KL,  2NF,  2*Y. 
2TH,  2  TP,  2TS,  SAFB,  8AIS,  3AQR,  8AWF. 
8AWH,  8AWM.  8AYF,  8BEB,  8BIJ,  8BLF, 
SB  ML,  8BNU,  8BTY,  8BQU,  3BV,  8BVA.  8BVG, 
8BZ,  8GC,  8CF,  3CN,  8CV,  8DT.  8FP,  SOT.  SQN, 
STJ,  STM,  8TN,  SWF,  8ZO,  8ZW,  4BX,  4BY, 
4EA.  4 EL,  4 NT,  8ACF,  8AQ,  8AQO,  8ASZ,  8ATU, 
8AVL,  8AWM.  8AWZ,  8AXN.  8BCZ,  8BDB, 
8BDU,  8BEF.  8BFM,  8BNU,  8BRT,  8BTJ,  8BUM, 
8CID,  8HJ,  8MF,  8SB,  8SP,  8SL.  8UE,  8XE,  8ZQ, 
8ZZ,  9ADH,  9AGI,  9AMI,  9ARS.  9AWP,  9BDH, 
9BTJ,  9SM,  9WF. 


4KF,  Atlanta,  Ga. 

C.W.:  9AAN,  9AJH  ,9APS,  9AXF.  9BHI,  9BLC. 
9BRL,  9SM,  9BWK,  9CFI,  9CKM,  9DFB,  9DKY, 
9DZM,  9EI,  9FD,  9 FN,  9GL,  9GZ,  9KEE,  9KJP, 
9LQ.  9NU.  9XL.  8ABR,  8ANB,  8ASZ,  8AP,  8BDO, 
8IFY.  8XY,  8YBK.  8XJ,  8ZP,  BAB%  BDA,  5DI. 
6ES.  6HB.  5KP,  6 LA,  5QI.  4BQ,  4BX,  4CR,  4HW, 
4KB,  4NW,  4NI,  40D,  8HJ. 

4NT,  Wilson,  N.  C. 

C.W.:  (1ABS),  (1FB),  (2AWF),  2BJO, 
(2BQU),  (2CAN),  (2CES),  (2CFI).  (2CBG). 
(3FS).  (8MC),  (SOD),  (STN).  (SVW),  (3ANJ), 
(3BIT),  (SBLF),  8BOB,  (SBVA),  (SBVL  , 
(SCAL).  (4BX),  (4DC),  (4FT).  (4JK).  (4KC), 
(4GH),  (4LT),  (8FT),  (8HT).  (8UO),  8ZZ, 
(8AFD),   (8DKE),  9APS. 

5AR,  Bar  Mlnette,  Ala. 

Spark:  6BJ,  6MO,  6SM,  5TU,  5ZL,  8BDA,  9AZF. 
9 BED,  9BM,  9BMN,  9BGN,  9DMJ,  9DZY.  9IR.  90K, 
9SM,   9UE.  9US. 

aW.:  SBIJ.  SBLF,  SIO,  SLP,  SLR,  STJ,  4AIP, 
4BQ,  4BX.  4DAI,  4DL,  4DS,  4EA.  4EB.  4GL„  4HW, 
4ID,  4JY.  4KF.  4LP,  4MN,  4NEQ.  4NT,  5ADE.  5AE. 
6DI.  5DO.  5DY,  6EK,  5ES,  5HK.  6KU.  SLA,  6LJ. 
6NT,  5NV,  5PX.  5QI.  8AB,  8ANB,  8BAZ.  8BDO, 
8BEF,  8BFX,  8BGN.  8BKE.  8BWA,  8CDN,  8CGN, 
8CKM,  8CWR.  8DAK,  8DLO,  8  FT,  8IFY,  8RT, 
8 STY,  8UE.  8YD,  8ZN,  9AEP,  9AJA,  9AOG.  9AON, 
9 APS,  9ARR,  9AXF,  9BD,  9BED,  9BIZ,  9BRL, 
9BSG,  9BTJ,  9BDY,  9BZI,  9CFI.  9CR,  9DAR, 
9DGQ.  9DKH,  9DSM.  9DWK,  9DXM.  9EI,  9EJ. 
9KFN,   9NU,   90X,   9SI,   9TRP,   9WC,  9ZAC. 


SGP,  Anniston,  Ala. 

Spark:  4FD,  4GN,  5MO,  5SM.  5TU.  5UD,  (BVV), 
5ZL,  8BDA,  8UC,  9ACB,  9AYY,  9DMJ,  9DZY, 
90X.  -  ^ 

C.W.:  2FP.  SBLF.  3HL.  STJ,  4 AU,  4BQ,  4B?. 
4EA,  4EB.  4EH.  4EN.  4 FT,  4GH,  4JH.  4JK,  4KC. 
4KF,  4LJ,  4 LP,  4MW.  4NY,  40D.  4ZF,  5AAM. 
BADE,  5AE,  5BA,  5  BR,  5DI.  5DK.  5DO.  6DY, 
SEK,  6EO,  5ES.  5FV,  5GH,  5HB.  5HL,  BHZ,  SIR. 
5 LA,  6NV.  5PX.  5QI,  5RJ,  5SZ,  5 UN,  5XAD,  5XY, 
6  ZAP,  5ZAY,  5ZT.  6KA.  8AFD.  8AFY,  8ANB. 
8AXB,  8BDO.  8BDU,  8BFM,  8BFX,  8BJA,  8BKE, 
8BNU,  8BVR,  8BWA,  8CDZ.  8CGX.  8CJH.  8CK0, 
8CNG,  8CNZ,  8DAK.  8 FT,  8IF.  8KH,  8SB,  8SP, 
8UC,  8UE,  8UK.  8VY,  8WR,  8XJ,  8ZAE.  8ZZ, 
9AAP,  9ABV.  9AJH,  9AMI.  9AOG.  9AON.  9AOU, 
9A0V,  9APH,  9APS,  9AQM,  9ARR,  9ARS.  9ASL. 
9AWF,  9AWH,  9AXB,  9BCF,  9BDB,  9BEH,  9BGH. 
9BHD.  9BHI.  9BRK.  9BRL.  9BSG,  9CFL  9CIE. 
9CJJ,  9CJT,  9CP,  9DEK,  9DGQ.  9DKY,  9DB,  9DRL, 
9DSM,  9DTJ,  9DU,  9DUG.  9DWN,  9DXD,  9DXN, 


9DYN.  9EI,  9BJ,  911.  9IO,  9JD,  9LK.  9LQ.  9LZ, 
9NU.  90X,  9PF.  9UU.  9WS.  9XAJ,  9XL. 

BDI,  2209  Axl«  Ave„  Ft.  Wertk,  Texas 

C.W.:  4AU,  4BQ,  4CF,  5AE,  BBN.  BBQ,  5DO, 
6DY,  5EK,  BFV,  (6HB),  SIR,  6JL,  (SLA),  BNK, 
(5NS),  BNV,  (SRB),  (SRJ),  SUK.  (SVA),  (BZA), 
SAAW,  SZAW,  7LU.  8BV,  88B,  8SL,  (8WR).  8ZQ. 
9AMI.  (9AMK),  (9AOG).  (9AON).  9APS,  9AVN. 
8ZZ,  8AXT.  8BFX,  (8BWA),  (9DR),  9DO.  (9NU), 
9PW,  9XL,  (9ZE),  (9ABY),  9AIX,  (9AMB),  9AMG. 
(9AYS),  9BBD,  9BDB,  (9BHD).  <9BJB),  (9BJTJ), 
(9B8G),  (9BZI),  9BZW.  9CCJ,  9CCS,  (9CJJ), 
9CQX,  9DKY,  (9DSM),  (9DTJ),  (9DTM),  (9DUG), 
9DXN.  9ZAC. 

Spark:   (6NS),   (SOE).   (5TU),    (5ABY).  5AEJ. 

5E3,  Montgomery,  Ala. 

(SALN).  (SBZ),  (8BLF).  4AF,  4BL,  4EB,  (4KFV. 
4KC.  4KU.  4  LP,  4MW,  (5CZ),  (BDO).  (BLAL 
SVtt,  (BXR).  (5ACX),  8AB.  (BF8),  (8FT).  (8KH), 
(8UE),  (8ZN).  X8ZO).  (8ANB),  8BKE,  8BAF, 
(8CDZ.).  (8CJY ) ,'  T8CKO),  9DW,  9AON,  9 APS, 
(9AJH),  9API,  (9DFB),  9DZY. 

6ASN,  Berkeley,  Cal. 

Spark:  6GR,  6FH,  6HC,  6KL.  60D,  SOL,  6TC, 
6CC.  6AAK,  6AHF,  6AHG,  6AHP,  6APY,  SAV*. 
SBTB,  7BK,  Gab.  9BD.  ^ 

C.W.:  6BF,  6EB,  GEN,  6FH.  8GR,  6KA,  6KU, 
6NX,  6RD,  8ND,  6ZN,  6ABQ,  6AOY,  6BCJ,  6 BEG, 
6 BBS,  6BIR,  6BJX,  6BMD.  6BQY.  6BTB,  6BZY. 

6BQC,  Los  An*eles,  Cal. 

C.W.:  (6AK),  (6BF),  (6FH).  (SGR),  (6GX), 
(6GY),  (SIR*.  (6KU),  (6LO),  6NX,  60H,  (6RD), 
(6ZA).  (SZB),  (6ZF),  (6ZO),  (6Z6),  <6ZXT, 
(6ZZ),  6  A  AT,  (6ABQ),  (6AGJ),  (6AOK).  (6AOZ), 
(6AQW),  (6ARB),  (6ASJ),  (SAWT).  6BCJ, 
(6BHK),  (6BJY).  6BQF,  (6BQL).  6BUM,  (7LU), 
(7MF),  (7NA),  (70T),  (70Z),  7SC,  (7AEA)  QRA7 
(9AJA)  QRA7  (9AMB). 

Spark:  (8HC),  6GR,  6IC,  6TU,  6ZU.  (6AAK), 
6AKL,  6AMK.  (6AUD),  (6BJU). 

Radio  0BSQ,  Box  1298,  Nogales,  Ariz.,  Detector  Only 

Spark:  SEW.  SFO,  5GO.  SRK,  BHM.  5IF,  SIR, 
STM,  BIS,  BMJ,  BOF,  BQS,  BRA,  BSG,  5TG,  SXA. 
5XB.  SXF,  SXI,  BXJ,  BXD.  BXU.  SYM.  5YQ.  SZA. 
SZAD.  SZAE.  6ZAG,  6ZAK.  BZJ,  5ZR.  6 AAA,  6 AH, 
6  A  AH,  6AAK,  6ABM,  SACK,  6ACY.  6AEC.  6AEH. 
8AEZ.  6AHV,  6AIF,  6AKZ,  6AMN.  6AMT,  6APP, 
6AQA,  8ATG.  SAUL,  8AT<J,  6BBH.  6BS.  «*M. 
«EA.  6AJH,  6EB,  6EL,  6FK,  SGI,  6GT,  6IV,  SKO. 
SIS,  SLC,  SSJ.  STG.  6 TV,  6ZAL,  SZAM,  SZAR, 
SZB,  SZE.  SZR,  SZU,  SZZ,  7YA,  7ZM,  7ZO,  12ft, 
7ZV,  9APN,  9AQE,  9BBA.  9DSD,  9NR,  9YAE. 

C.W.:  2NZ,  SFS,  4GL,  4BY,  4CB.  4XB,  4ZC. 
BKP,  SCI,  BAA,  BEO,  6FV,  SIC.  BNK,  6PU,  BZA, 
5YL  BXJ,  6ZAF,  SZAK.  BZAN.  SZU,  6  A  AG,  6AAV, 
6ALV.  SASV.  SAUL,  6BLA,  GCUt  SEB,  6  EN, 
«LD,  6MT,  6XAQ,  SXAD.  6XV  fone,  SXAZ,  6ZA, 
SZB,  «ZF.  SZZ,  SZAF,  SAIF,  7LN,  8XV.  8BOb, 
8BDU,  8AGZ,  9AMB.  9AAU,  9AQR,  9ARJ,  9AYi, 
9AIG.  9AYS,  9AWL.  9BBB,  9BIR»  9BJI,  9BOM. 
9BOW.  9 BSG;  9DCF,  9DTM,  9DZJ,  9FM.  9NX, 
9PI.  9 PS,  9 WD.  .9VE,  9WU,  9XAQ,  9XM.  9ZAE, 
9ZE.  ;) 

7ATH,  Monroe,  Wash. 

Spark:  6ABX,  6AJR.  6 ALA,  6 ALU,  SAQA,  SARK, 
6ARS,  6ATU.  «CC,  SGF.  6RR,  6TU.  7AEA,  7BH. 
7BK,  7CU,  7EY,  7FI,  7FQ,  7GE,  7GF,  7HD,  7Ht, 
7IC.  7IH,  7IW,  7IY.  7JD,  7JF,  7JW  7KJ,  7KS, 
7MF,  7MU,  7NR.  7NL.  7NN.  .7NX,  7NZ,  7QF, 
70H,  70W.  7TIC,  *7SA,  7TJ,  7TO,  7TW,  7VE,  7 VP, 
7VZ.  7WG.  7WR.  7ZK.  Canadian  9BD  ' 

jC.W.:  8LA.  SAAT.  6AIY,  6AK,  SALU,  6AJ4Z. 
SARB,  6 ARC,  6ASJr  6AW,  6AWT,  SBCD,  6BCJ, 
6BEG,  6BOE,  6BQC,  6BZG,  6CJ,  SEN,  SFH,  6TT, 
SGR,  SKA,  6KU.  6LF,  SNX.  SPI,  6RD,  SRM,  6RR, 
6 TV.  SVM.  6XAD.  6XE,  6ZE,  SZF.  SZI,  6ZO,  6ZX, 
7ACK.  7AEA.  7AFW,  7AGX,  7 AW,  7BK.  7BQ,  7BS, 
7DP.  7FLr  7HS.  7IY.  7LR.  7LU,  7MF,  7NA,  7NJ. 
7NN.  70T.  70Z.  7QE..7QW.  XRN»  7SC.  7SY,  7TN, 
7YA.  7ZB.  7Z7T  .9AJA.  9AYU,  9DTM,  BT3,  Can- 
adians 4  BV/  5CT.  *  - 
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7SG,  Aberdeen,  Wuk. 

Spark:  Can.  SEC,  5  DO.  9BD,  6AAK,  6ABM. 
6 ABU,  6ABW,  6ABX,  6AEH,  6AIH,  6AJH,  6AJB, 
«AKT,  6ALA.  6ALW.  6AMK,  6AMZ,  6ANG,  6AQU, 
6AR.  9ARK;  6ARS.  6 AS.  6ATY,  6AVB,  6AVM, 
f  AWH.  6*AX.  6BB,  6BIU,  6BNE,  6SNT.  ffCC,  6FH, 
6GF,  6GP..6GB,  6GT,  6HC,  6 HP,  6 LB,  6IC,  6 KM, 
60D..60L,.  6TC,  6TU,  6VA,  6VX,  6ZU,  7ADL, 
7AEA,  7AGI.  7BB.  7BG,  7BK,  7BZ.  7CH,  7CK. 
TEYr  7FI.  7FQ„  7G£.  TIN.  7IW,  7IY.  7JF,  7JW, 
7KB.  7KS, .  7MU.  7MY,  7MZ,  70F.  70H,  70T, 
70W  7PQ,  7TJ,  7TO,  7TW.  7VE,  7VF,  7WG,  7ZK. 
7ZP.  7ZS. 

m  C.W.:  Can.  6CT.  6QI.  6ZA,  6AAT.  6AGB,  6AOT, 
6AQW,  6ABB,  6ASJ,  6AWP,  SAW*,  6 BBS.  6BF. 
6BHK,  6BJY,  6BMD,  6BMN,  6BPZ,  6BQC,  6BQL. 
6BSA,  6BTB,  6EA,  6 EN,  6FH.  6 FT,  6GR,  6GX, 
6IK.  6KA.  6 KM,  6KU,  6LV,  «NI.  6 BR,  6WK,  6XH. 
6ZF.  6ZG,  6ZX,  7 ABA,  7AGF.  7FR,  7 LB,  7NA, 
70B,  70T,  70Z.  7QB,  7QW.  7BN.  7MF.  7ZO. 
9 IN,  9BSG,*  9 DUG,  BQ3. 

8BEP,  Defiance,  Ohio 

Spark:  2AWF,  2FP.  20M.  8ACY.  8BVC,  SFP. 
4BI,  4GN,  6ZL.  (8AGP),  8AFK.  (8AIT).  (8AIZ), 
(8AVX),  8AWM,  (8AXN),  SAYO,  (8BDA).  (8BTJ). 
igAUX),  8AWM.  (8AXN),  8AYC.  (8BDA).  (8BTJ), 
(8CTI).  8EA.  8EW,  8KG,  8KY,  801.  (8BQ),  <8TK), 
BtlC.  (8VH).  8VS.  (8WU).  (8WZ).  (8Z0),  (8ZY), 
9*AAW,  <9AFK).  9AIP.  9AMQ,  9AMT.  9APW, 
0ABB,  9AZA,  9AZF.  9BMN,  9CP,  9DJB,  (9DMJ), 
fDSD.  9DTN.  9DXT.  9DZY.  Can:  8GN,  SGX.  8BP. 

C.W.:  1CGJ,  1ANE,  1ANQ,  1XM.  2AFP.  2ARP, 
2AWF,  2BEH,  2BJO,  2BML,  2CBG.  2FP.  2KL,  2NZ. 
SAW,  SAIP/ 8ANJ.  8APD.  SAQB,  SBZF,  8BNU, 
SBVC.  3"BZ,  8CB.  8CBM.  8IW.  8KO,  8 LP,  8LW, 
ST  J,  8VW»  4BJ,  4BQ,  4BX.  (4EA).  4  EH,  4ZF, 
6EK,  5QI.  SLAG.  8 AH,  8ACF.  8ACH,  (8ADT),  8AFD, 
(8AFY),  8 AIM,  8 A 10,  8 AMD.  8ANB,  8APB,  8APG, 
8APT,  8A0Q..8ASV,  (8ASZ).  8ATI,  8ATU.  8AUW. 
8AXN,  (8BAS).  8BDB,  8BDO.  8BDU.  8BDY,  8BFM, 
8BSS.  8BKE.  (8BKI).  8BPL,  8BQN,  8BBM,  8BWA. 
(ffCAG).  8CAY.  8CAZ.  8CBU.  8CCX.  8CFX,  8CFN. 
fGJH.  8CKM.  8CKO.  8CKX.  (8CMI).  8CVJ,  8CXM, 
8DAK,  (8FT),  8JD.  8LQ,  80W.  8UC,  8UE,  8UK, 
6IIZ.  8WI,  8XJ,  8ZAE.  8ZAG.  8ZO.  (8ZY),  8ZZ. 
f AAP,  9AIK,  9AIU,  9AJH.  9AJP,  -9 AMI.  9A0N. 
9APS,  9AUA,  9BGH,  9BN,  9BSG,  9BWS.  (9CBA). 
9CCS,  <9CNV).  (9DFB).  9DJB,  9DKH,  9DSM. 
9DRB,  9DTJ,  9DXN.  9EJ.  9GL,  9LZ,  (9UC),  9UU. 
rWR,  9YQ. 


8BKN,  Cambridge,  O.  (1  Tube) 

C.W.:  1ACS,  1AJU,  1ANQ,  IAUN,  1AZU.  IB  HQ. 
ICBK,  1CHJ,  1CPN,  1CQU,  1FB,  1ND.  2AMF, 
*ABV.  2AUZ,  2AUH,  2AWF,  2AYZ.  2 BBS.  2BJO. 
IBJY,  2BNZ.  2BQE.  2BQU  2BBB  2CBG.  2CGI. 
2T5H,  2KL,  2MM.  2TN,  2TP,  SAEY,  8ALN,  (SANO). 
tAQA,  8AQR,  8ATU.  (8AWH).  8BIJ,  (SBLF). 
SBLT.  8BNU,  8BZ.  SCA,  8CBM.  3CC.  SCI,  8IU. 
SLJ,  8LR,  8MK.  80D,  8GS.  8SM.  STJ,  SVW.  SVZ, 
SXW  fone.  8 ZAP,  8ZW.  4BX.  4DS,  4EB.  4EN, 
CFT,  4GH.  4KC,  4NT.  6AAM.  6EK,  5QI.  5 UK, 
(8ACF).  8ACH,  (8AEK).  8AES.  (8AFD),  8 AFT, 
KAFY,  8AI0.  (8AKP),  8  AMD.  8AMH.  8AMM. 
CAMQ,  8ANX,  8ANJ.  8ATU.  8AU,  8AXN,  8BDB. 
8BEF,  8BF.  8BFM.  8BFX,  8BIQ.  8BJV.  8BNU. 
(8TBOC),  8B0X,  8BQF,  8BBM.  8BUE.  8BXF,  8CAY, 
«0BC.  (8CDZ),  8CFP,  (8CGN),  8CIY,  8CJH,  8CK0, 
<9CMI).  8CMM.  8CTP.  8CYE,  8EH.  8 FT,  8LT. 
8KB.  80N.  8PD.  8PH,  8PT,  8SB,  8SL.  8TC,  8UE. 
«UK.  8 YE,  8VQ.  8ZAE.  8ZAG.  8ZG.  8ZZ.  9 AAP, 
9AJH,  (9AKD).  9 AON.  9ABF,  9ABZ.  9AU.  9BJY. 
9BLC,  9BLD.  9BSG.  9BTT,  9BZI.  9CJA.  9DBK, 
9DFB.  9DIK.  9DRR,  9DTJ.  9DXN,  9HU,  911.  Can- 
adian 9AL. 

Spark:  2ARD.  20M,  8  ALU.  (8AVO).  8BDA, 
8BMR,  (8B0C),  (8CBCK  (8CJZ).  8EW.  8RQ.  8XJ. 
(8ZO),    8ZY.  9AZA. 

6CZN.  Cleveland,  Ohio  (Reinartz  and  1  Tube) 
Spark:  2FP,  20M.  SHJ.  4FD,  4HS,  9 CP,  9KI. 

90X.    9UH,   9ZN,   9AMK,   9AZA.   9BMN,  9DMJ. 

•DTN,  9DWM.  9DXT,  9DZY. 

C.W.:  IBS,  1GV,  1HK,  ION.  1QN,  ISC,  1UH. 

tXM   C.W.   ft   I.C.W.,    1XP.   1XX,   1ACS,  1ACU. 

€AGH.  1AGI,  1AIQ.  1AJU,  1AMI.  1ANQ.  1AUY, 

€AUZ,  1AWB.  1AZW.  1BDV.  1BKQ,  1BNT,  1BQI. 

4BQK.  1BQT,  1CHJ,  1CMK.  1CNB.  1CPN.  1CPO. 


lCOy.  1CZA,  2BGw  2EH,  ^FP,  2GK,  2IG.  2KL, 
2RX.  2TS.  ^UD.  2AWF.  2BDG.  2BIB,  2BML,  2BMB, 
2BNC.  2BQH.  2BQU.  2BRB.  2BRC.  2BUM.  2BYU, 
2CBG.  2CFlT  2CGJ,  2CKN.  2CPD,  3BZ,  SCA,  8FS, 
8HL,  SLP,  3MK,  STJ.  2TN,  SZO.  8ZW.  SAAY. 
SALN,  8ANJ,  8AQF,  3AQR,  SAUU,  3AWH,  SB  AC, 
3BHC.  SBIJ,  3B1T.  3BJY.  SBLF.  SBNU.  3BQU, 
SBRA,  8BVL,  3BWQ,  4AU.  4BQ.  4BX.  4BZ.  4 DC, 
4DS,  4BA,  4EB,  4EH,  4EK,  4GH,  4GX,  4ID,  4JK, 
4KC.  4KF,  4LP,  4MW.  4NT.  40D,  4QT,  4ZT.  5DA, 
6DG,  5DI.  6DO.  6HB,  5JL,  «NV,  5QI,  6AAM, 
5ADE.  6ALD,  9CP,  9DB.  9EI.  9FK,  9GR,  911.  9LQ, 
9LZ.  9NU.  9PF,  9RK,  9UH,  9WC  DaHte,  9WU. 
9ABY.  9 AAP.  9AAT,  9AJH,  9 ALB,  9 AMI,  9AOU, 
9APW,  9  ARM.  9  ARK,  9  ARR,  9AWF,  9AXF,  9  AY  A, 
9AYS,  9BDB,  9 BED,  9BEH,  9BES.  9BFG,  9BHL 
9BLC,  9BRL,  9BSG,  9BYA,  9BZI.  9CAS,  9CCS, 
9CGD,  9CKT,  9CJA,  9CJJ,  9CNV,  9CYT,  9DBV, 
9DCB,  9DEK.  9DFB.  9DGX.  9DKM,  9DKS,  9DKY, 
9DTJ.  9 DTN,  9DIM.  9DQU,  9DUG,  9DVA,  9DVB, 
9DVW,  9DWK.  9DXN.  9DYT.  9DZW,  9YAJ. 

BASU  Fredonla,  N.  Y. 

Spark:  1ADC,  1KV,  2AAF,  2AHU,  2AJE,  (2ARB), 
2BSC,  2DN,  2FP,  20M,  (2NF),  2BM,  8AJD,  8AWF. 
SAC.  SBVC.  8FP,  SHJ,  SBW,  4FB,  (8AE0). 
(8AHS),  8AIB,  (8AII).  (8AIZ).  8AJT.  8APB, 
8AUX.  (8AXQ),  (8AYM),  8BDA,  8BGT.  8BLF, 
(8BQA),  8BQC.  8BBL.  (8BXC),  (8BYP),  8CBC, 
6CEB,  8CMY,  8CP,  8CSD.  (8CUG).  8EO.  8EW, 
6FE.  8 KG,  8NZ.  (80I).  (8BQ),  (8TC),  8TT,  8UC, 
8VH,  8VQ,  (8W0).  8ZD,  (8ZO),  9AFK.  9  AIR. 
9 ARB,  9CP,  9DBN.  (9DWM),  9DZY,  9JX,  9LF, 
9MC,  9ZN,  Can.  (SBA). 

C.W.:  1ACS.  1AGH.  1AGI,  1AIQ,  1AJU,  1ANQ, 
1AR,  1AWB.  1AZD,  1AZM.  1BES.  1BKQ,  1BQK, 
1CCX.  1CCZ.  1CFI.  1CHJ.  1CK.  1CLS,  1CLW.  1CNB, 
1FB,  1HK,  III.  1PY,  1QN,  1QV,  2AFP,  2  AN  J, 
2AUZ,  2AWF.  2BG,  2BJO,  2BML,  2BNZ,  2BQD, 
2BQU,  2 BUM,  2CBC,  2CBG,  2CES,  2CGI.  2FP.  2GK, 
2HW,  2KL,  2NZ.  2TS,  2UD,  8AFB,  8AJD,  SANJ. 
SAQR,  8AXY,  8BIJ.  3 BIT.  8BLF,  SBNU.  SBYC, 
SBVL,  8BX.  SCBM.  8CC.  8IW,  SOK,  SOT,  SQV, 
8SM,  STJ,  STN.  SYW,  8WF,  4BQ.  4BX,  4 DC,  4EA, 
4EB.  4KC.  4LJ,  4LP.  4NV,  8ACF,  8 ADR,  8AFD. 
8AFL,  8AGR,  8AIO,  8 ALT,  8AM,  8AMM,  8ANB. 
8ANO.  8ANZ.  8 APT,  8APW  fone.  8AQO,  8ABD, 
8ASZ,  8ATU.  8AWN.  8AWY,  8AWZ,  (8AYB), 
8BDB,  8BDM,  8BDU,  8BFM,  8BJS.  8BJY,  8BKH. 
(8BNU),  8  BBC,  8BRQ.  8BRT.  8BWA.  8BWB. 
8BXH,  8BZF,  8CAZ,  8CBJ,  8CCX,  8CDZ,  8CEF. 
8CGN,  8CID.  8CJH,  8CKM,  8CKO,  8C0I.  8CTN, 
8CUU,  8CUV,  8CYT.  8GH,  8HJ,  8KG  fone,  8KH, 
8LT.  8NB,  (8ND),  SOW.  8QB.  8SB,  8SP,  SUB, 
8UC,  8UE,  8UK,  SWA.  8XE,  9ZAE,  SZN,  8ZX. 
8ZZ.  SAAP,  9AON.  9AJH.  9BDB,  9BSG.  9BYA. 
9BZI.  9DEK.  9DFB,  9DTJ,  9EI.  9UH,  Can.  (*"»JI). 
(SKP),  SSP.   (8XX),  9AL. 


SAUU,  Canton,  Ohio 
Spark.  1ALY.  1AKG,  1AZK,  INF,  2AJE,  2FP, 
2GP,  20M,  2BM,  8ACY,  8BNU,  3GU.  8HJ.  4FD, 
5BI,  5IO.  5PY,  8 AEG,  8AIY,  8APM.  8ANW,  8ASL. 
8AIB.  6AQO,  8AZF,  8AXT,  8AUX.  8AXN,  8 AX, 
8BDZ.  8BAY.  8BAZ,  8BNH.  8BNO.  8BNV,  8BDA. 
8BBL.  8BQF,  8CL0.  8CDV,  8CPZ,  8CCT,  8CSD, 
8EA.  8EB.  8EK,  8EO,  8EW,  8JP,  8JX.  801.  8BK, 
8SE,  8TC,  9TT,  8UC.  8UD,  80E,  8XE.  SZO,  8ZY. 
9AIW.  9AIB,  9AMK,  9AIX.  9AAR.  9APH,  9AJA, 
9AAW,  9ACB.  9AZA,  9BXC,  9BZX.  9BCT,  9CFP, 
9CCJ,  9CP.  9DXT,  9DEN,  9DDZ,  9 DTN,  9DZY. 
9JB.  9JX.  9LF,  9LQ.  90X.  9QC.  9UH.  9WA,  9 WD, 
9ZN. 

C.W.:  1AYZ.  1AZW.  1AMK.  1ACS.  1AGI,  1AMQ. 
1ACH.  1AKA.  1AWB.  1AWW.  1BWY,  1BND, 
1BKP.  1BKQ,  1BGF.  1BXQ.  1BWZ.  1CQM,  1CJN. 
1CMK.  1CQU.  1CAZ,  1CG0.  1CIK,  1CM,  1FB,  1GV, 
1HW.  1PQ.  1PB,  1VQ,  1XM,  1XP.  1XZ,  1ZX. 
2AWF.  2AFB,  2AAW,  2AMH,  2 AFP,  2AUZ,  2AFD. 
2AUY  ,2AWP,  2BNZ,  2BQH,  2BEH.  2BBX,  2BBC. 
2BMQ,  2BFX,  2BQU.  2B0B.  2BVC,  2BDU.  2BDF. 
2BYI.  2BVH,  2BQ,  2CDG.  2CBW.  2CBG.  2CDN. 
2FP,  2GK,  2HW,  2KL.  2MK,  2NZ.  20T.  2BU, 
2VA,  2VW.  2ZO.  SAVY,  SATJ,  SANJ,  SALN,  SADY, 
8ADN.  SBZV,  SBHM,  SBBW,  SBIJ.  SBLF,  SBDF, 
3BN0.  SBJY.  8BNU.  8BGT.  SBZF,  SBVL,  SBY, 
SBZ,  SCBM,  8CCC,  8CC.  8FS,  SHJ,  8IL.  8IW.  8JK. 
SLP,  SLR,  SMK,  SOD,  80W.  3PB,  STJ,  SVW, 
SWF,  SXW   (fone).  8ZO.  4AW,  4BQ,  4BX.  4BY, 
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4CU.  4 DC,  4EA,  4 EN.  4GH,  4GK,  4GL,  4GS,  4GX, 
4ID.  4IE,  4KA.  4KC,  4KF,  4LF,  4MN,  4NT.  4NV. 
4UK,  5DO.  5ES.  6FV,  5NB.  6ND,  5NM,  BOD,  BQI. 
5UK.  3US.  BZK.  6ZAC,  6 EN,  7GA,  7FM,  7NF,  7ZL, 
8 ABU,  8ABZ,  8ACF,  8ADN,  8ADP,  8ADY,  8 AEG, 
8AFD,  8AFY,  8AGK,  8AGO,  8AHR,  8AIZ,  8AJP, 
8AKP,  8ALB.  8ALF,  8ALY,  8 AMD,  8AMH,  8AMM, 
8AMQ,  8ANB,  8 AND,  8AMW,  8APT,  8APY,  8AQO. 
8AQR,  8AQZ,  8ARD,  8 ASF,  8ASV,  8ASY,  8ASZ, 
8ATT.  8ATU.  8ATZ,  8AUM,  8AVM,  8AVT.  8AWK. 
8AWM,  8AWP,  8AWT.  8AWV,  8AWY,  8AWZ, 
8AXC,  8AXN,  8AZF.  8AB,  8BBN,  8BBU.  8BDB. 
8BDO,  8BDU,  8BEF,  8BEO,  8BFX,  8BFR,  8BGF, 
8BGZ.  8BHT,  8BJU,  8BJV,  8BKE.  8BKN,  8BKU, 
8 BLR,  8BNH.  8BNJ,  8BNO.  8BNT,  8BOC,  8 BOX. 
8BOZ,  8BPH.  8BPL.  8BPU,  8BQC,  8BQF,  8BRC. 
8BRM,  8BSS.  8BUM,  8 BUS,  8BVM.  8BVR,  8BYT. 
8BWA.  8BWC.  8BXC.  8BXF,  8BXI,  8BXH,  8 BZK. 
8BZO.  8BZV,  8BZY,  8BF,  8MB.  8BO.  8BU.  8CAY. 
8CAZ,  8CBC,  8CBF,  8CBX,  8CCO.  8CCX,  8CDK, 
8CDZ,  8CEF.  8CGM,  8CGN,  8CGX,  8CHJ.  8CIZ, 
8CJH,  8CKF.  8CKM,  8CKO.  8CMI,  8CMO,  8CON, 
8CQU.  8CTJ,  8CUR,  8CUV.  8 CUD,  8CYT,  8CG, 
8DAK.  8DRG.  8DA,  8DV,  8EA,  8EI,  8EF,  8ES. 
8FS.  8 FT,  8GV,  8HJ.  8HM.  8HP,  8HU,  8JD,  8JQ. 
8JP,  8JU.  8KG.  8KY.  8LO,  8LT,  8 ML,  8NB,  80W, 
8PD,  8PT.  8QC.  8SB,  8SE.  8SL.  8TO,  8TS,  8TY. 
8UC,  8UE,  8UF,  8UK,  8VE,  8VY.  8W£  8XE,  8XJ, 
8XV,  8ZAE,  8ZAG.  8ZK,  8ZN,  8ZP.  8ZQ.  8ZX. 
8ZZ,  9AUA,  9AAW,  9ADI,  9AEP.  9AZA,  9AJP, 
8AJH,  9AAP.  9AKB,  9AXF,  9AGN.  9 AON,  9ABV, 
9AMK,  9ARZ,  9AJU,  9AMT.  9ARP.  9AIY.  9AJA. 
9 ARK,  9AOK,  9AIM,  9AFN,  9ADH,  9 AN.  9BSG. 
9BCT.  9BED,  9BUD.  9BDB.  9BLC,  9BRL,  9BAA, 
9BJR,  9BCF,  9BZX.  9BZI.  9BLG,  9BIU,  9BYA, 
9FG.  9BDG.  9BDS.  9BEE.  9BB,  9CGK,  9CFI,  9CBA. 
9CRM,  9CG.  9CR,  9DCG,  9DXN,  9DKP.  9DIO. 
9DRD.  9DXT,  9DEK,  9DFB,  9DAX.  9DSM,  9DEJ, 
9DWK.  9DFB.  9DUG,  9DGE,  9DVP,  9DVN,  9DXN, 
9DC.  9DR,  9EI,  9FW,  9GL,  9HW,  911,  9IO.  9LQ, 
9LZ.  9KA,  9ML,  9NU,  9PV,  9UH,  9US,  9UU,  9UR. 
9WS.  9XA,  9XD,  9XF,  9 XL,  9ZB,  9ZL.  Canadians 
2BG,  9AL. 


(9WC).  9XL,  9CP.  (9YF),  <9XT).  (9YAJ), 
(9DUG). 


8ATU  4k  8BBD,  Rochester,  N.  Y. 

C.W.:  1AGH,  1AGI,  1APN,  1AIP.  (1AWB). 
(1AJP),  1AZW.  (1BES).  (1BKQ).  1BGF.  1BRB, 
1BDI,  1BQK,  (1CMK),  1CH,  1CPN.  (IBS).  (1FB), 
<1GV).1GN.1HX,1JT.(1SC).1XM.<2AWF).(2AWH). 
2AZM,  (2BC).  (2BEH),  (2BFZ).  2BML.  2BQB, 
(2BUM),  2CC.  <2CES),  (2CBG).  (2CBM),  (2CGJ). 
(2CKN).  2CXZ.  8AFB.  8ALN,  8  AN  J,  (8AQR). 
(3AWH),  SAL,  8BG,  (SBJY),  (8BLF).  (3BUP), 
8BVC.  8BVL.  (8BNU).  (8CBM),  8CHG,  (8FR). 
(8FS).  8 LP.  8VW.  8ZO.  8ZW.  (4BG).  (5AAM), 
SAB.  (8ACF),  (8ANB),  (8APT),  8AVD.  SARD. 
(8AFY),  8  AMD.  8AQO.  8ASV,  8BEF.  (8BRQ), 
(8BRM),  8BPH,  8BTR,  (8BWA).  8CDZ,  8CEI, 
(8CCX).  (8CID).  8CNW.  8CKO,  8HM.  8KH.  (8QB). 
8UE.  8UK.  8WR,  8XE.  8ZX.  8ZQ.  (8ZZ).  9AAP, 
(9AIX),  9AJH.  9BZI.  (9CJA),  9DR,  9DTJ,  9HJ, 
9UC. 

Spark:  1AA.  2FP.  2NF,  2QM.  8AMZ.  8VC,  9ZN. 


9BJV,   Minneapolis,  Minn. 

C.W.:  2FP,  2BQD,  (8JI).  8BLF,  4MW,  (5DI), 
5DO.  5EK,  (oJL),  5LJ,  5NV,  (5PX).  (5QT),  6ZI, 
6CF,  6FZ,  6XH,  (7LU).  (8AB),  8EH.  8 FT,  8SB, 
SUE.  8XE.  8ZZ,  (8VY),  (8KH).  8AFD,  8AIC, 
(8AFY),  8ALT,  (8ADT),  8AMQ.  8ANB,  (8APT), 
(8ASZ).  8ATU,  8AWA.  (8AXN),  (8BCY),  8BDO, 
(8BEF).  (8BFM),  (8BFH).  8BGM.  (8BKE).  8B0M, 
8BOT.  8BOX.  8B.TV.  8BRT,  8BUM.  (8BWA), 
(8CAK),  8CDZ,  8CGN,  8CKO,  8CUR,  (8DAK), 
8ZAG,  9AAP,  (9ABV),  9ACS.  9AEP,  (9AIU). 
9AIX.  (9AIY).  9AIP  9AJA.  (9AJH).  (9AMB), 
9AMI.  8AMN.  9AMT.  9AMU,  9ANQ,  9AOG. 
(9AON),  9A0S,  (9AOU),  9  A  PS,  9AJF,  (9ARZ), 
9AVZ,  9AWF,  (9AXF).  (9 AYS),  (9BAA),  (9BAF), 
9B^B.  (9BET)),  (9BCF).  (9BGH).  (9BLC). 
(9BLG),  9BK0.  (9BFQ).  (9BQW),  9BRL,  9BSG, 
(9BXT),  (9BYA),  (9BZI).  9CAJ,  9CCJ.  9CCS, 
9COK,  (9C-T.T),  (9CFI),  (9CMJ),  9DBL,  (9DAX). 
9DEH.  9DEK,  9DGN.  (9DGQ),  9DFB,  (9DKY), 
(9DOF),  (9T)QE),  (9DQM).  9DTJ,  (9DTM), 
9DJX.  (9DVW),  9DHW,  9DXE,  9DXN,  (9DZQ), 
9DWY,  (9DZW).  (9DSM),  9ZAC.  9EI,  9HW,  (911). 
9JA,  (9MF),  9NX,  (9FK).  9LQ,  9LN,  9FF,  9LZ, 
9 PL  (9PW).  9NU,  90X,  (9UC),  9US,  9UH,  9WR. 


0MF,  St.  Cloud,  Minn.  (1  Tube) 
O.W.:  2FP,  8ZO.  4BQ.  4BZ,  4CR,  4EB,  4KF, 
4MW.  5DI.  BDO.  5FV.  BJL,  6 LA,  6NV.  BPX.  BQI. 
6RJ,  BUK,  6BOE,  6KA.  7LU,  7ZO.  8ACF.  8AFY. 
8AMQ,  8ANB,  8 APT,  8AQO,  8ASZ,  8 BAH,  8BE7. 
8BFH.  8BFM,  8BFX,  8BKE,  8BOX,  8BPA.  8BRQ, 
(8BVR),  8BWA,  8CDZ.  8CGM,  8CGN,  8ZGX,  8AB, 
8 AN,  8BO,  8 FT,  8 KG,  (8SB),  8SL,  8UC,  8UB, 
8UK,  8VY.  8WR,  8XJ,  8ZZ,  9AAP,  (9ABV),  9 ASP, 
9AIU,  9AIY,  9AJA,  9AJH,  9AJP,  9AKB,  9 ALB, 
9AM B,  9AMI.  9ANQ,  9AON,  (9AOR),  (90U),9APS, 
9APW.  9AQM.  9ARZ,  (9AYS),  9AUA,  9AUS. 
9AVZ.  9AWF,  9AXF,  9AYA.  (9AYS),  9BAA. 
(9ABF),  9BBF,  9BCF.  9BED,  (9BFG).  9BFQ,  9BIK. 
9BJH.  (9BJV).  9BKJ,  9BKO.  9BKP,  9BQW.  9BSG, 
(9BTT),  9BXT.  9BZI,  9CBA.  9 CCS,  9CCV,  9CFL 
9CJA,  9CJI.  9CJJ,  9CKM,  9CQM,  9DBL,  (9DGE). 
9DGQ,  9DIW,  9DJM,  9DJX,  9DNT.  9DPL,  (9DQE), 
9DQM,  9DSM,  9DSW,  9DTJ,  9DTM,  9DUG.  9DVW. 
9XN,  9DZQ,  9DZQ,  9DZW,  9ZAC,  *ZAF.  9AL, 
9 CP,  9DR,  9EI.  9FK,  9IL  9JA.  9LQ.  9LZ,  9NU, 
9 NX,  90X.  9PI.  9 PS,  9PW,  (9QE),  9UBZ,  9 WD, 
9XL,  (9XT),  9YF,  Can.  8JI,  (4BV). 

Spark:  BZAW,  BTU,  BZL,  7AAB.  8BDA,  8BDU, 
8BOO,  8BO,  8UC,  8ZO.8ZY.  (9ABM),  9ABV, 
9 ACL,  <9AES),  9AFK,  9AHZ.  9AMK.  (9AMQ). 
9AMT,  9APN.  9ASL,  9ASN.  (9AZA),  (9AZF), 
9BJP,  9BMN.  (9BSZ),  9BUP,  9BWS.  9CKI,  (9CPP). 
9CTW,  9DEH,  9DJB,  9DMJ.  9DRW,  9DTN,  9DU<S, 
9DWX,  9DXT.  9 YAK,  9CP,  9DK,  (9FK),  9GP, 
9HG.  9  J  A.  9KA,  (9LFK  9MC.  9NQ,  9PD,  9SY, 
(9TB),  9TV,  9UH,  <9VL),  9WX.  (9XT),  9ZC,- 
9ZN. 


9ZN,  Chicago,  111. 

Spark:  (2FP),  (20M),  (SHJ),  4BL  4FD,  (4HS), 
<6BW),  (BZL),  BAAW,  (8BO).  (8CH),  8CK,  ($EA). 
8EW,  (8FT>.  8HG,  8JJ.  (8KJ),  (8NZ),  (8SB). 
(8UC).  (8VH),  (8ZK).  (8ZO).  (8ZY),  (8AIZ), 
(8AVO),  (8AXN),  (8BBU).  (8BDA)»  (8BIB), 
(8BKZ).  (8CMI),  (8DTA),  9 FT,  (9LF)>  (9NQ), 
(90X),  (9PD),  (9TW).  (9UH).  (9UL),  (9ACP), 
9AIP,  (9AMK),  (9AMQ),  (9AMT),  9ARK,  (9AZA). 
(9BEL),  (9BMN),  (9CMO).  (9DAG).  (9DTN). 
9DWM,  (9DZY).  ,  . 

C.W.:  1XM,  1AZW.  1BGF,  1BKQ,  lCltK,  (2FP), 
(2CC),  (2KL),  (2NZ).  (2AFP).  2AWF,  2BML, 
2BNZ.  (2BRB).  2CJP,  2CKL,  8BL,  8BZ,  8IJ,  8LR, 
8MK,  (8IW).  8WF,  8ZO,  8ZW.  8AFB»  (8ALNL 
8AQR,  8AUU,  3  BIT.  8BNU,  8BLF,  4Bt.  4BQ. 
(4CF),  (4DC),  4DS,  4EA,  4KF.  4 LP,  4MW.  (6BW), 
BDI.  BDO.  BHB.  (BJL),  (BZA).  BADE.  6KA,  7ZU, 
8AB.  8AM,  8 AN,  8 AX,  (8EB),  (8EH),  8DX,  8 FA, 
8HH.  (8KH).  8KG,  8ML,  8QL  (8SB),  8SL.  8UE, 
8UZ.  8WA.  8XE.  8ZQ.  8ZX,  8ZZ.  (8APT),  (8ADN), 
(8ASJ),  (8AKP),  8AIV.  8ACF.  8ASZ.  8AMM.  8ASU, 
8ATU.  (8AXN).  8AHK.  8BXA,  (8BDA).  8BRQ, 
8BBU.  8BFX,  8BFM.  8BDU,  8BKE.  8BWA,  8BRT, 
(8BEF).  8BSS.  8BGT.  8BCF.  8BPL.  8BVR,  (8BTL), 
(8CBJ).  8CCX.  8CJH,  8CKO,  8CDZ,  8CPX,  (8CMI). 
(8CGM).  (8CGN).  8CAZ,  8CJX.  8DAK.  8ZAG, 
(9DR).  9GV,  (9EI),  9NU.  9  J  A,  (9IO).  (90X), 
9LQ.  (9UH),  9XM,  (9AVA),  (9AIV).  9ABV.  9AMf, 
9AON.  (9APW).  9AIR.  9AJS,  (9AWF),  9  APR, 
9AOG.  »ASL,  (9AAP).  (9APS).  9AVZ.  9ACY, 
9ASW.  9AQM,  9BHL,  9BFG,  9BJV.  9BGH.  9BLC, 
(9BSG).  9BSR,  9BRL,  (9BZI),  9CAS,  9CJJ,  9CEE. 
9CJI,  (9DSG),  (9DFB).  9DJB,  9DGQ,  9DWK.  9DTJ, 
(9ZAC).  Canadian  C.W.:  8KO,  8JH,  8JI,  9AL. 

9DZZ,  MUweukee,  Wis. 

Spark:  BTU,  8 AIT,  8BDA.  8BLA,  8EO.  8EW, 
8TC.  8UC.  8VR,  8ZY,  9AAW.  9AIR,  9AMK.  9AUU, 
9AZA.  9BMN,  9CP,  9DAY,  9DWM,  9DZY,  9GX, 
9  J  A,  9KI,  9LF,  9MC,  9  NY,  90F,  90X,  9QC, 
9UH.  9VL,  9ZB,  9ZN. 

C.W.:  1AJP,  1AJU.  1AWB,  1AZW,  1BRR,  1BTA, 
1CJH.  1CPN.  1CQW,  1GV,  1QN.  1VW,  2  AFP, 
2AWF,  2AYZ.  2AZY,  2BEH,  2BFG,  2BJO,  2BQU, 
2BRB,  2CH.  2CKL,  (2FP  readable  BO  ft.  fm  Mag- 
navox),  2GK,  2HO,  2NZ,  2TS,  2UD,  8AFB,  8AFD, 
8AJ,  8ALN,  3ANO.  8AQR.  8AUA,  8AUU,  SBEP. 
8BFG,  8BLF.  3BNU,  8BRW,  3BVA,  8BWF,  8BZ, 
3CA,  8CBM,  8CC,  8FM.  8FS.  8HL,  3IW.  8KO, 
SLH,  8 LP,  8MK,  STJ,  8TN,  2VW.  8WF.  3ZW. 
(Concluded  on  page  79) 
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Power  Factor  Applied  to  Radio  Condensers 


By  Paul  C.  Watson,  3BV 


MANY  amateurs  have  constructed 
condensers  very  carefully,  only  to 
find  that  on  completion  they  did 
not  have  the  capacity  that  was  de- 
sired. This  is  particularly  true  of 
transmitting  condensers  for  spark  sets.  It 
is  with  these  partial  failures  in  mind  that 
this  article  is  written,  and  since  many  of 
these  troubles  center  around  the  "power 
factor"  of  the  condenser,  it  has  been  taken 
up  from  that  viewpoint.  The  points  where 
the  losses  occur  will  be  brought  out,  and 
the  reasons  why  the  actual  capacity  and  the 
effective  capacity  are  sometimes  different. 

The  "power  factor"  is  the  center  of  this 
set  of  calculations,  and  for  the  benefit  of 
those  who  are  not  familar  with  this  ex- 

fression,  a  brief  explanation  follows, 
'ower  factor  is  the  cosine  of  the  phase 
angle,  of  an  alternating  current.  The 
phase  angle  is  the  angle  falling  between 
voltage  amplitude  and  current  amplitude 
in  the  same  alternation.  The  sine  curve 
which  is  commonly  used  to  represent  alter- 
nating current  variation  is  the  voltage 
curve,  the  current  curve  being  of  slightly 
different  form,  and  say  lagging  behind  the 
voltage  rise  and  fall.  This  lag  is  expressed 
in  terms  of  the  angle  falling  between  these 
two  curves,  the  cosine  functions  being  the 
power  factor.  Power  factor  in  A.C.  cir- 
cuits is  expressed  in  terms  of  the  power 
as  follows: 

Watts 

Power  Factor =  .  

Volts  x  Amps. 
The  watts  are  the  actual  power  consumed, 
while  the  denominator  is  the  product  of 
volts  and  amperes  in  the  same  circuit.  The 
factor  will  vary  greatly  in  this  case  de- 
pending on  the  nature  of  the  load. 

Power  losses  in  radio  condensers  can 
come  from  a  great  number  of  sources,  but 
generally  these  losses  can  be  classed  under 
some  of  the  cases  taken  up  here.  Losses 
may  be  due  to  dielectric  imperfection,  plate 
resistance,  lead  resistance,  brush  discharge, 
and  by  dielectric  absorption. 

The  first  case  to  be  considered  will  be 
the  loss  due  to  ordinary  conduction, 
or  otherwise  dielectric  imperfection,  and 
known  as  leakage.  This  loss  in  most  cases 
is  negligible  at  high  frequencies,  but  at 
low  frequencies  it  adds  materially  to  the 
phase  difference.  The  effect  on  the  circuit 
is  that  of  placing  a  resistance  in  parallel 
with  the  capacity.  The  effect  is  shown  in 
Fig.  1  by  vectors  and  a  diagram.  The  cur- 
rent divides  between  the  two  branches.  Ir, 
the  current  through  the  resistance,  is  in 
phase  with  the  applied  E  (effective  electro- 


motive force)  and  the  current  through  the 
condenser,  L,  leads  E  by  90°.  The  result- 
ing I  (current)  leads  the  E  by  an  angle 
which  is  less  than  90°  by  the  phase  differ- 
ence y.   In  Fig.  1  it  can^be  seen  that 

tan  y=  

RcoC 

where  R= insulation  resistance 

o>=2*/ 

C  =  capacity  in  microfarads 

/= frequency. 
The  extent  of  this  effect  at  low  frequency 
is  best  shown  by  assuming  a  condenser 
having  a  capacity  of  .01  mfd.,  an  insulation 
resistance  of  10  megohms,  and  a  frequency 
of  60  cycles.   In  this  case 

Power  Factor =  =.027 

(10)T377  (10)* 
From  this  it  can  be  seen  that  2.7%  of  the 
eurrent  flows  by  conduction  rather  than 
electrical    displacement.     At  frequencies 
higher,  say  10,000  cycles,  this  loss  would 

shunt  *e*tvrnMtt 


drop  to  .00016  or  .016%,  which  is  negligible. 
For  this  reason,  in  radio  work,  unless  the 
dielectric  is  extremely  poor,  this  loss  can  be 
neglected. 

The  next  case  to  be  considered  is  the 
case  of  resistance  in  series  with  the  capa- 
city. This  resistance  can  come  from  poor 
contacts,  lead  wire  resistance,  resistance  of 
the  plates  themselves,  or  by  poor  connec- 
tions to  the  plates.  This  resistance  effects 
the  circuit  quite  differently  from  the  pre- 
vious case  where  the  resistance  was  in 
parallel. 

In  Fig.  2  is  an  elementary  diagram  and 
a  vector  diagram  of  the  effect  of  this  action. 
The  Er  across  the  resistance  is  in  phase 
with  the  current  I  while  Ec  lags  90  be- 
hind I.  The  power  factor  taken  from  Fig. 
2  is  as  follows: 
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Power  Factor  =  ra>C. 
r=  resistance  in  ohms. 
If  r=l  ohm,  C  =  .01  mfd.,  the  power  factor 
at  60  cycles  is  3.8(10)**  which  is  negligible. 
If  however  the  frequency  is  raised  to 
1,000,000,  corresponding  to  a  300  meter 
wave  length,  the  power  factor  of  this  con- 
denser becomes  .063  or  a  loss  of  6.3% 
energy  at  the  resistance.  This  is  a  very 
large  loss  and  would  upset  calculations  if 
not  considered. 

In  the  foregoing  example  r  was  assumed 
to  be  1  ohm.  It  is  sometimes  more  than 
this  in  some  condensers,  especially  the  or- 
dinary paper  kind,  but  in  most  others  a 
high  series  resistance  indicates  a  defect. 

As  the  frequency  increases,  "skin  effect" 
causes  a  slight  increase  in  resistance.  On 
this  account,  the  power  factor  increases  in 
proportion  to  a  power  of  the  frequency 
which  is  slightly  greater  than  one. 

The  dielectric  absorption  loss  manifests 
itself  in  the*  following  manner.  When  a 
current  is  fed  into  the  condenser,  the  in- 
stantaneous charge  is  followed  by  a  small 
and  decreasing  flow  of  current.  This  cur- 
rent is  the  current  which,  for  clearness' 
sake,  we  will  assume  is  actually  absorbed 
in  the  dielectric.  In  the  discharge  cycle 
the  reverse  to  the  charging  takes  place, 
i.e.,  the  initial  discharge  is  followed  by  a 
small  current  flow,  which  is  gradually  de- 
creasing in  value.  This  phenomenon  is 
known  as  "electrical  viscosity."  The  energy 
which  causes  the  small  current  to  flow  is 
loss,  and  manifests  itself  in  the  form  of 
heat  in  the  condenser.  Absorption  is  ex- 
pressed in  the  terms  of  resistance,  the  most 
convenient  being  to  assume  the  absorption 
as  a  series  resistance,  and  is  known  as  the 
"equivalent  resistance"  of  the  condenser. 
Such  a  condenser  is  calculated  according  to 
the  data  in  Fig.  2  with  the  power  factor 
equal  to  rcoC.  This  resistance  is  constant 
at  a  given  frequency,  but  varies  with  the 
frequency.  The  exact  laws  governing  this 
variation  have  not  been  determined,  but  for 
approximate  calculations  the  power  factor 
can  be  assumed  to  be  constant,  r  varying 
inversely  with  /  or  in  direct  proportion  to 
wave  length.  This  fact  is  taken  from  rwC 
being  constant  in  value.  Most  condensers 
in  radio  circuits  have  a  constant  power 
factor  over  the  radio  frequency  range. 

A  condenser  operated  in  air  under  a  high 
tension  ionizes  the  air  near  the  edges 
of  its  plates,  for  example  a  Leyden  jar.  At 
extreme  voltages  this  ionization  takes  the 
form  of  a  blue  discharge,  most  noticeable 
at  the  corners  or  on  a  projecting  point. 
The  power  factor  in  circuits  of  this  nature 
is  influenced  by  this  discharge  which  is 
quite  large  in  comparison  to  absorption  and 
resistance  losses.  In  his  research  work 
Dr.  Austin  found  the  power  factor  of  a 
Leyden  jar  to  be  constant  up  to  10,000  volts, 
from  10,000  to  22,000  volts  the  increase 
was  about  as  the  square  of  E  and  above 


this  figure,  it  was  at  a  still  higher  ratio, 
increasing  to  the  fourth  power  of  E.  With 
the  exceptions  of  the  Leyden  jar  and  the 
compressed  air  condenser,  the  power  factor 
is  not  a  voltage  function.  Where  solid 
dielectric  is  used,  power  factor  depends 
largely  on  absorption  and  resistance.  If 
the  power  factor  increases  with  frequency, 
it  is  a  sure  sign  of  series  resistance.  At 
frequencies  of  250,000  to  300,000  the  effect 
of  series  resistance  is  often  present  due  to 
the  use  of  tin  foil  for  plates. 

A  few  formulas  for  condenser  calcula- 
tions follow.    A  careful  study  of  some  of 


-WvWV  


Fi£.  2 


these  may  show  the  direct  cause  of  failure 
of  the  transmitting  condenser  to  function 
properly. 

Power  input  in  a  condenser — 
P^xlO^NCEo1 
P=  Power  in  watts 
,  C  =  Capacity  in  Mf  ds. 
N  =  Number  of  charges  per  second  7..- 
E«=Volts  (maximum) 

This  formula  can  be  expressed  in  other 
forms :  P  =  10'e/  CEo',  where  /= cycles  per 
second;  P=10*,NCE',  where  E= effective 
voltage  of  the  A.C.  circuit;  or  P=2xl0" 
/CEC 

Total  power  loss  in  a  condenser  is  ex- 
pressed in  the  following  formula: 

P  =  (oCEa  siny 
where  P  =  Power  loss  in  watts. 

The  effective  resistance  of  a  condenser  is 
expressed  as  follows: 

.001  X 

r  =  \|ix  x  x  .154 

C  1000 

r  in  ohms 

C  =  micromicrof  arads 
X=in  meters 

While  some  of  the  preceding  formulas 
may  seem  complicated  to  the  casual  obser- 
ver, it  will  be  found  that  simple  substitution 
of  numerical  values  for  letters  and  i>re- 
formance  of  the  indicated  mathematical 
operation  is  about  all  that  is  needed  in 
most  cases. 

Application  of  some  or  all  of  these 
formulae  to  condensers,  especially  those  of 
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higher  power,  will  result  in  the  improve- 
ment of  conditions,  particularly  if  trouble 
has  previously  been  experienced. 

As  previously  mentioned  series  resistance 
is  common,  from  long  leads  to  the  conden- 
ser, poor  or  dirty  contacts,  and  the  use  of 
tin  foil,  where  long  plates  are  used. 
Parallel  resistance  comes  from  poor  oil  in 
the  condenser,  the  presence  of  dirt  in  the 
oil,  defective  dielectric  sheets,  dust  on  the 
connections,  and  likewise  moisture. 

The  writer  has  visited  many  amateur  sta- 
tions, in  almost  all  sections  of  the  country, 
ami  nas  noticed  that  the  defects  mentioned 
here  existed  in  many  of  them. 


CALLS  HEARD 

(Concluded  from  page  7$) 
4AU,  4BQ,  4BX.  4BZ.  4CR,  4DS.  4EA.  4EB.  4 EX, 
4FW.  4GH,  4GX,  4HW,  4KF,  4 LP.  4MW,  4 NT, 
4NV,  5  A  AM,  5DI.  5  DO,  5FV.  5HL,  SIR.  5JL.  SLA, 
SLJ.  5NV,  6QI.  6TV.  SUN.  5VA,  5VL  8AB,  8 ABA, 
8 ABB,  8ACF,  8ACH,  8AFD,  8 AFT.  8AFY,  8AHL. 
8Aia  8 ATM,  8AIO,  8AKH.  8 ALB,  8 ALT,  8AMD. 
8AMK,  8AMM.  8AM Q.  8ANB,  8ANX,  8 APT,  8AQF, 
SAQO.  8 ARB,  8ARD,  8ASM,  8ASV,  8ASZ,  8ATR. 
8ATJJ  8AUA,  8AVD.  8AWM.  8 AWT,  9AWZ,  8 AXE, 
8AXH.  8AXN,  8AYN,  8 BAH,  8BAQ,  8BAX,  813CF, 
3BCJ.  8BDB,  8BDD.  8BDO.  8BOU.  8BDY,  8BEF, 
8BEH.  8BFM.  8BFX,  8BGG,  8BHE.  8BJR,  8BJS. 
8BJV.  8KB,  8BKM,  8BKN.  8BKS,  8BKU,  8BNJ, 
8BNQ.  8BNU,  8BNW,  8BO.  8BOX.  8BPA.  8BPL, 
8BQF.  8BQY,  8BRC,  8BRF,  8BRM.  8BRN,  8BRQ. 
8BRT.  8BRW,  8BSF,  8BSJ,  8BTCJ.  8 BUM,  8BVR, 
8RVT,  8BWA.  8BWB,  8BXA,  8 CAB.  8CAG.  8CAY. 
80AZ,  8CBJ.  8CBX,  8CCX.  8CDZ.  8CEI,  8CF,  8CFB, 
8Catf,  8CGN,  SCGX.  8CL  8CID,  8CIZ.  8CJH,  8CKM, 
8GK&  8CNW.  8COI,  8GON.  8CPD,  8CPO,  8CPX, 
8CTX,  8CTW,  8 CUR,  8CYV.  8DA.  8DAK.  8DCF. 
6DJ£,  8DQF,  8DWK,  9DZW.  8 FT,  8HJ,  8HM,  8IB. 
6IE  8KG.  8KH.  8LT,  8MB.  8NB,  8NV,  8WR,  80W. 
SPD.  8QB,  8RT.  8SB,  8SE.  8SL,  8SP.  8UC,  8TJE. 
~  8UZ,  8VE.  8VQ,  8VY,  8XE,  8YM,  SZA. 
8ZAG  8ZN,  8ZQ,  8ZR,  8ZX,  8ZZ.  9ABV. 
{,  9AHS.  9AIX,  9AJH,  9AJP,  9AKB,  9AKD, 
3,  9AMt,  9 AMU,  9ANF.  9ANW.  9AON,  9AOU. 
9XFS.  9APW,  9AQM,  9AQJ,  9 ARK.  9ARZ.  9ASN. 
9ATC.  9AUA,  9AUS.  9AUU,  9AWF.  9AWH.  9AWW, 
9XXF,  9AXR,  9AXU,  9AYS,  9 BAA,  9BAC.  9BAD. 
ftBXF.  9BAS,  9BCF,  9BCG.  9BDA,  9BDB,  9BDC. 
9HGH,  9BGW.  9BHD.  9BIZ.  9BJR,  9BKO.  9BLC, 
9BL"G,  9BQW.  9BSD.  9BSG.  9BSM.  9BWA.  9BWR. 
9BYA,  9BYZ/  9BZI.  9CBA,  9CBB,  9CCS,  9CCV, 
9GOT.  9CFI.  9CGK,  9CJA,  9CJH,  9CJJ,  9CKM. 
9CMV,  9CP.  9CPJ,  9CPY.  9CQM.  9CR,  9CX. 
W>BL.  9BDV,  9DCG,  9DCR.  9DEK.  9DFB, 
9JJFW.  9DGE.  9DIM.  9DJM,  9DJQ,  9DKH, 
9KY,  '  »D»B,  -9DNT,  9DQE,  9DQU,  9DR.  9DSG, 
9DSM.  9DTJ.  9DUD,  9DUG,  9DVW. 


SDR  1830  Stevens,  Minneapolis,  Minn. 

2FP,  4BV,  4KF,  4MW.  5AA,  5AAR,  (5DI),  6DO. 
6J>XH.    5EK.  6MV.    SQI.   SRJ.    6UR.  5ZA. 

tSiZAW,  6ZAY.  (6EA).  7LU.  (8AB).  8AQ,  8EH,  8 FT, 
8U&  8MQ.  8UC.  SUE,  8VE.  8VY,  (8WR).  8ZO. 
8ZZ,  8ADN,  8AFY,  8AIZ,  8APT,  8APW.  (8ASV). 
8ASY,  8ATU,  8BDO.  (8BEF),  8BFT,  8BGO. 
(gBOX).  8BPL,  8BRQ,  (8BRT).  8BVT.  8BWA. 
8BXBT,  8CGN.  8CJH,  8DAK,  8ZWN.  <9FK),  (9HG). 
(gJA),  (9NU),  (9NX).  (90X).  (9XL).  (9XT). 
(92C).  (9ZN).  (9AAP).  (9ABD).  (9AIX),  (9AMB). 
(^MI),  (9AON),  (9APS).  (9ATU).  (9BAF), 
(YBVF),  (9BGH),  (9BKJ).  (9BQW),  (9BMN). 
(|BSG).  (9BTT) ,  (9CCS).  (9CFI).  (9DBL). 
(9DFB),  (9DKY).  (9DOF).  (9DPV),  (9DSM). 
(flTdYZ),  (9YAZ),  (9YAK),  (9ZAC),  Can.  8KO. 


8BLF.  SBZ.  8CC.  8FS,  (SQJ),  8ZO,  4BQ,  4BY,  4GH, 
4GL.  4JH,  4KC.  4  LP,  4MW,  6DA,  5EK,  6FV. 
6HW,  SLJ.  STC.  8ACF,  (8AFD),  8AIO,  8 AMD. 
(8ANB),  (8APT),  (8ASV),  8ATU.  8AXB.  (8BCY), 
(8BDU).  8BEF.  (8BEX),  (8BFX).  (8BGO).  8BIL. 
8BKE.  (8BOX).  (8BRM).  (8BVR),  (8BWA), 
(8CAK),  8CAZ.  (8CGX).  8CKO,  (8CVY),  (8CXW). 
(8AM).  8UJ,  (8NB).  (8SB),  8SP,  (8ZZ).  (9AAP), 
(9AFN),  (9AIX),  (9AIY).  (9AJH).  (9ARK), 
(9ARR).  (9ASN).  (9AYA),  (9BDB).  (9BED). 
(9BLC),  (9BTA),  (9BZI)  (9CAH),  (9CGK), 
(9CJA),  (9DBL).  (9DDY),  (9DGE),  (9DNJ). 
(9DRR).  (9FO).  (9IO).  (911).  (9PA).  (9UC). 
9UU,   (90X),  (9YAJ). 

Spark:  2FP.  20M.  SUU.  8AIB.  8AIZ.  (9AAW). 
(9AMK),  (9AOY).  (9AXY),  (9AYY).  (9BDP), 
(9BMN).   (9QX).     Fone  (9DTJ),  QRA  PSE. 


SZN's  "FJ"  at  5723  Winthrop  Ave.,  Chicago. 
(Loop  A  3  Audio) 

Spark:  2FP.  20M.  SHJ.  SZL.  8BO.  8EA,  8EB, 
8 FT,  8KJ,  8TT,  8UC.  8ZO.  8AIZ.  8BBU,  8BDA 
8CYU,  9FK,  9LF,  9FU,  9NQ,  90F,  9PD,  9UH. 
9VL,  9YB,  9AZA,  9BDS,  9BMN,  9DJN,  9DMJ, 
9DZL  9DZY. 

C.W.:  1FB,  1AJP.  1AWD,  1AZW.  1BDI. 
1BKQ.  1CKW.  2FP.  2AWF.  2BRB.  2CHG.  2CKL, 
8CA,  8FS.  8 LP,  8ZO,  8ZW,  8AYW,  8BIT.  8BLF, 
8BNU.  4AF,  4BX,  4EX,  4JK,  4KF.  4LP.  4MW, 
4ZF.  6EK,  SES.  SDL  SDO.  6JL,  SLJ,  SQL  SUE. 
6KA,  6 AWT,  7LU,  7ZU,  8 AN,  8HM,  8CF,  8FT. 
8HH,  8HJ.  8KG.  8PD,  8SB,  8UK,  8WA,  8XE. 
8XJ.  8ZO.  8ZQ,  8ZZ.  8AFD.  8ADW,  8AWM,  8AQO. 
8AWB,  8ASZ.  8AWT,  8APW.  8ARD.  8AOB.  8ANB, 
8AWP.  8 APT,  8AMQ,  8ACF,  8ATU,  8BFM.  8BWA. 
8BRW,  8BRT,  8BXH.  8BJS.  8BEF,  8BSS,  8 BEX, 
8BFX.  8BXA,  8BRM,  8BRC.  8BKE.  8BOX,  8BRQ, 
8 BYE,  8BVB,  8BNU,  8BXH,  8CAX.  8CUU,  8CKO. 
8CAK.  8CGN.  8CJH,  8CBX,  9DR,  9FK,  911.  9IO. 
9JA,  9LQ.  9UH.  9AMI.  9AAP.  9ABV,  9AJP.  9AOG. 
9AYS.  9AIU.  9AQM.  9ARZ,  9AOU.  9ARR,  9ARK, 
9BSG.  9BGH,  9BLC,  9BZI,  9BED,  9BJV,  9BGW, 
9BSZ.  9BTT,  9BEH,  9CJJ.  9CCV,  9CJA.  9DQE. 
9DFB,  9DBL,  9DUG.  9DTJ.  9DEK,  9DPL.  9DZQ. 
9DGE.     Canadian  C.  W.:  8JI.  3KO.  4BV. 


9DEK,  No.  Judson,  Ind. 

C.W.:  1ADL,  1ANQ,  1AZW,  1BGF,  1BKQ.  1HX. 
2 AFP.,  2AWF,  2BML.  2BNZ.  2CGU,  2FP,  20M,  2NZ. 
2VA.    (SAAY).   8AEV.  8ALN.  3AQR,  SBT.T,  3BIT. 
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The   Publishers  of  QST  assume   no  responsibility 


for  statements 


Long- Wave  Reception 

Brooke,  Va. 

Editor,  QST— 

Kindly  allow  me  to  make  the  following 
reply  to  "A  Novice"  concerning  his  letter 
on  pa^e  54,  September  QST. 

Taking  each  question  in  turn  as  presented 
in  this  letter  I  will  state  that,  first  of  all, 
distance  does  not  in  any  way  depend  upon 
the  number  of  amplifiers  used  and  a  single 
tube  will  give  just  as  great  a  distance  as 
detector  and  any  number  of  stages  of  audio 
amplification,  as  the  signals  cannot  be  am- 
plified until  they  have  been  rectified  by  the 
detector  tube  and  thereby  made  audible. 

As  to  the  coils  "sweating."  Very  few 
real  amateurs  ever  find  any  factory-made 
instruments  ideal  for  their  purpose  and  al- 
most without  exception  some  changes  for 
the  better  have  to  be  made  to  suit  each 
individual  requirement  before  best  results 
are  possible.  The  regular  fibre  bands  of 
the  honeycomb  coils  were  replaced  by 
specially  treated  "bakelite"  bands  to  good 
advantage  by  the  writer. 

As  I  have  always  pointed  out  there  is 
nothing  "novel"  about  the  hook-ups  I  have 
published  in  QST  and  I  do  not  recommend 
"novel"  hook-ups.  However  unless  a  set 
is  properly  constructed  as  to  capacity  and 
inductance  effect  and  so  arranged  that  leads 
are  of  a  minimum  length,  a  great  variation 
in  condenser  readings  for  the  same  wave 
length  will  surely  result  and  it  should  be 
the  object  of  all  builders  to  construct  their 
sets  in  such  a  way  that  the  condenser  read- 
ing with  any  given  coil  for  any  given  sta- 
tion will  be  as  high  as  possible-  This  in- 
dicates that  stray  capacity  and  leads  have 
been  reduced  to  a  minimum.  If  said  set  is 
so  constructed  there  will  be  absolutely  no 
variation  in  the  size  of  coils  required  for 
any  certain  wave  the  year  around  and  the 
condenser  reading  for  that  wave  will  re- 
main the  same.  Knowing  the  habits  of  ama- 
teurs in  planning  sets  more  for  looks  than 
for  actual  operating  results,  necessitating 
different  values  of  coils  and  condenser  ca- 
pacities, my  readings  previously  given  have 
always  been  a  compromise  between  a  poorly 
arranged  set  and  one  correctly  arranged 
and  from  all  accounts  the  compromise  given 
by  me  tallies  with  the  average  amateur's 
figures.  As  a  matter  of  fact  regarding  the 
size  of  coil  for  NAA  or  other  stations  op- 


erating near  his  wave,  HC  or  DL-750  coil 
is  the  proper  secondary  coil  to  use  for  max- 
imum signal  strength  on  a  correctly  de- 
signed set  the  year  around.  The  coils  are 
standard  all  right  and  the  trouble  is  not 
with  the  coils  but  with  the  sets  they  are 
used  on.  Out  of  a  great  number  of  coils 
I  have  personally  tested  none  of  them  vary 
to  any  extent  that  could  account  for  the 
differences  noted  by  "A  Novice."  One  ex- 
ception has  been  noticed  and  this  was  with 
a  HC-1500  coil.  This  coil  was  stamped 
L-1500  but  the  coil  was  exactly  L-1250  in 
value;  therefore  the  discrepancy  was  evi- 
dently in  labeling  instead  of  winding. 

Regarding  reception.  In  the  first  place 
I  have  never  recommended  .001  mfd.  eon- 
denser  for  the  primary  circuit-  The  value 
of  coils  in  inductance  makes  it  practically 
a  necessity  to  use  condensers  of  larger  val- 
ues on  long  wave  work,  and  the  larger  the 
aerial  the  larger  the  condenser  should  be. 
This  accounts  in  part  for  the  lack  of  "pep" 
shown  when  primary  is  tuned. 

However,  this  does  not  account  for  the 
big  trouble  these  days.  When  my  first  arti- 
cle on  H.C.  coils  was  written  we  had  NSS 
operating  on  16,900  meters,  MUU  on  14,- 
000  meters,  WII,  then  an  "N"  station,  oh 
13,600,  POZ  on  12,600,  OUI  on  10,000  and 
NDD  on  about  9,800.  There  were  a  few 
others  at  considerable  distances  operating 
above  10,000  meters  occasionally  but  these 
were  the  principal  ones. 

Consider  the  difference  today.  Practi- 
cally every  station  with  DX  aspirations 
operates  above  10,000  meters  and  the  num- 
ber is  growing  continually,  not  only  in  for- 
eign lands  but  right  here  at  home.  There 
is  NDD,  WSO,  Wn,  WKQ  (and  several 
more  sisters)  NSS,  NPL,  KIE,  KET,  LY, 
YN,  POZ,  LCM  and  many  more,  all  with 
one  exception  operating  between  about  10,- 
000  and  17,000  meters.  This  represents  a 
difference  in  frequency  of  about  12,000  cy- 
cles, a  difference  approximately  equal  to 
the  difference  in  frequencies  between  200 
meters  and  202  meters. 

Now  if  anyone  can  even  hope  to  get 
results  from  distant  stations  who  operate 
on  waves  between  10,000  and  17,000  meters 
with  all  the  present  nearby  stations  going 
at  full  blast,  which  they  do  practically  all 
the  time,  he  is  due  a  sad  disappointment. 
Not  only  are  results  from  distant  stations 
impossible  but  the  nearby  stations  hetero- 
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dyne  themselves  so  badly  that  it  is  even  im- 
possible to  tune  these  in  with  any  degree 
of  success.  Therefore  the  experience  of  "A 
Novice"  in  getting  NAA  much  louder  than 
NSS  is  nothing  at  all  new  but  really  the 
rule  to  all  operating  in  the  east,  and  if  re- 
sults are  to  be  had  at  all  you  must  hike 
out  to  parts  where  the  QRM  is  dimmed  by 
distance  or  else  take  special  precautions  in 
erecting  loops,  long  directional  wires,  etc., 
as  is  done  by  the  high  power  stations  them- 
selves. Results  from  ordinary  amateur 
aerials  are  absolutely  impossible  at  present. 

The  primary  will  have  little  effect  on 
tuning  when  you  are  being  heterodyned  off 
the  map.  The  same  applies  to  short  wave 
phone  reception  mentioned  by  "A  Novice" 
where  many  phones  going  at  the  same  time 
will  heterodyne  each  other  badly  and  cause 
poor  results,  and  this  is  doubled  and  more 
when  the  receiver  happens  to  be  so  located 
that  it  also  picks  up  the  heterodyne  har- 
monic effects  of  the  nearer  high-power  sta- 
tions. 

Receiving  the  high-power  stations  with 
a  separate  heterodyne  is  theoretically  the 
best  but  the  difference  in  actual  practice 
is  very  slight  and  not  enough  to  justify 
the  burning  of  another  tube. 

Home-made  coils,  if  properly  made,  will 
not  only  work  jtetter  but  look  better  than 
the  usual  small  honeycombs  for  short  wave 
lengths.  As  to  the  matter  of  tubes,  no  one 
with  a  practical  knowledge  of  long  wave 
work  would  ever  think  of  securing  high  am- 
plification under  the  best  of  conditions  on 
long  waves  with  a  soft  tube.  Hard  ampli- 
fier tubes  are  absolutely  necessary  for  long 
wave  detection. 

However,  I  would  advise  "A  Novice"  and 
everyone  else  interested  in  long  wave  re- 
ception that  reception  at  present  above 
10,000  meters  is  practically  impossible  with 
the  average  amateur  aerials  so  far  as  ob- 
taining good  DX  results  goes.  Before  the 
days  of  C.W.  transmitters  spark  stations 
in  Europe,  the  Pacific  Coast  and  Hawaii 
have  been  almost  regularly  copied  on  a 
crystal  detector,  which  today  is  quite  im- 
possible due  to  the  high  power  C.W.  sta- 
tions and  their  general  blanket  effect.  Also 
the  few  C.W.  stations  that  first  made  their 
appearance  on  the  Pacific  Coast  and  in 
Europe,  such  as  OUI  and  KSS,  could 
easily  be  copied  on  a  crystal  detector  and 
a  chopper.  Try  this  now'days  and  see 
how  far  you  get. 

Should  the  experimenter  happen  to  catch 
a  time  when  all  of  the  high  power  C.W. 
stations  within  500  miles  of  him  are  closed 
down,  then  he  will  be  able  to  receive 
Europe,  Hawaii  and  perhaps  greater  DX, 
with  as  much  ease  as  of  old,  but  it  looks 
like  this  condition  will  never  again  prevail. 
However  no  one  should  have  much  trouble 
receiving  from  "LY"  at  the  present  time. 
He  is  up  on  23,400  meters  by  himself  and 
does  not  share  in  the  general  heterodyne 


effect  and  QRM  between  10,000  and  17,000 
meters.  Also  good  results  can  still  be  had 
from  FL  who  uses  6,700  meters  approxi- 
mately. When  WSO  and  NDD  are  quiet, 
fair  results  can  be  obtained  from  LCM  and 
POZ.  OUI  has  moved  up  to  about  14,000 
meters  so  we  no  longer  get  him  with  any 
degree  of  success.  Dozens  of  new  ones 
have  sprung  up.  Some  I  know  nothing  of, 
as  it  has  been  many  a  day  since  I  operated 
a  set  above  10,000  meters  due  to  the 
general  failure  of  these  waves  to  give  re- 
sults under  present  conditions  and  the 
greater  interest  of  the  short  waves. 

I  thank  you  for  indulging  these  explana- 
tions, and  hope  they  will  serve  to  clear  up 
some  of  the  mysteries  of  long  wave  re- 
ception as  it  exists  today. 

With  best  "73"  to  all,  I  am, 
Sincerely, 
A.  L.  Groves,  3BID. 


Winnipeg  Heard  From 

Canadian  4CE, 
33  Rosewarne  Ave.,  St.  Vital,  Man. 
Editor,  QST — 

In  all  of  the  copies  I  have  received  of 
QST  there  has  not  been  any  correspond- 
ence from  Winnipeg,  so  it  is  about  time  you 
had  some.  There  is  nothing  very  exciting 
going  on  up  here  on  account  of  the  sum- 
mer weather  and  the  usual  QRN.  At  the 
time  of  writing  there  is  an  organization  of 
"real  hams  and  broadcast  listeners"  getting 
under  way.  The  radio  craze  is  just  as  bad 
here  as  it  is  in  any  other  place,  and  the 
gang  that  turned  up  at  the  first  meeting 
of  the  club  gave  every  evidence  that  the 
organization  will  be  a  success.  As  soon  as 
the  club  or  association  (we  haven't  decided 
which  it  is  to  be)  gets  things  moving,  you 
fellows  in  the  States  will  hear  more  of 
the  "Peg"  than  you  heard  last  winter. 

As  our  power  up  here  is  limited  to  % 
K.W.  and  also  to  180  meters  (C.W.  200), 
any  hopes  of  doing  very  much  DX  work 
are  very  small.  Still  you  never  can  tell. 
Wonder  how  many  of  you  hams  listen  for 
any  of  our  sigs,  eh?  Perhaps  you  get  them 
but  don't  bother  to  answer.  There  are  a 
bunch  of  Vi  K.W.  stations  here,  good  ones 
too,  that  could  handle  traffic  in  proper 
style,  if  we  can  connect.  C.W.  is  the  only 
thing  to  get  distance,  we  know,  but  what 
the  Samhill  are  you  going  to  do  if  you 
haven't  got  the  shekles?  Keep  the  old 
"rock  crusher"  on  the  job,  that's  all.  There 
are  hopes  of  one  or  two  tube  sets  that  will 
be  in  operation  this  winter.  Yes,  things 
are  starting  to  show  a  little  life  here. 

If  any  of  you  fellows  in  the  States  pick 
up  our  sigs,  drop  us  a  card;  then  we  can 
tell  what  we  can  and  cannot  do.  Most  of 
the  work  is  done  after  the  broadcasting 
stations  close  down.  That  is  after  10  p.m. 
Yours  truly, 

Vincent  Thomas. 
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Here's  Where  Radio  Counts 

Ssndy  Falls, 
c/o  Northern  Canada  Power,  Ltd., 
Timmins,  New  Ontario,  Canada. 
Mr.  A.  H.  Keith  Russell, 
Manager  Ontario  Division, 
Toronto,  Ont. 
Dear  Mr.  Russell: 

I  have  been  going  to  write  you  for  so 
long  now  that  it  has  got  to  be  a  habit  of 
letting  the  job  be  crowded  out,  so  here  goes. 

Just  want  to  tell  you  that  I  am  back  in 
the  woods  of  Northern  Ontario,  in  the 
Tema garni  Forest  Reserve^  Lat.  48  and 
Long.  81,  on  the  Mettagami  River  in  the 
Porcupine  gold  area.  Have  been  fussing 
around  an  old  wireless  set  for  over  a  year 
on  the  receiving  end,  and  have  a  couple 
of  small  transmitters  as  well.  Was  abso- 
lutely alone  up  this  end  of  the  world  until 
a  few  months  ago.  No  one  worried  much 
about  radio  at  all.  No  other  "ham"  with- 
in 150  miles  (Marshall  of  Temagami). 
Used  to  read  your  reports  every  month  in 
QST  and  sigh  with  loneliness,  then  shove 
the  wireless  set  off  the  table  and  build  a 
better  one.  Have  drifted  all  the  well-worn 
route  from  the  loose-coupler  galena  com- 
bination up  to  the  two  step  and  Reinartz, 
and  wake  up  now  every  other  night  in  a 
cold  sweat  about  the  "super  regen"  stuff 
— then  get  out  of  bed  about  4  A.M.  to  put 
out  the  cat  and  fuss  around  in  my  shirt 
tail  just  to  see  who  of  the  boys  are  still 
working. 

Well,  as  I  say,  I  got  lonely,  so  began 
starting  something  in  the  local  papers — 
little  talks,  etc.,  to  see  if  there  was  anyone 
around  here  who  would  have  the  nerve  to 
squeak  up  and  say  he  was  a  "ham." 
Lordy!  Lordy!— one  guy  wrote  and  said  he 
was  the  real  quill — and  only  SEVEN  miles 
away!  Fancy  that  and  me  a-pining  back 
here  amongst  the  balsams  and  spruce  with 
a  broken  heart  in  one  hand  and  a  QST 
in  the  other.  Consequently,  I  thereupon 
immediately  proceeded  in  as  decorous  man- 
ner as  possible  to  his  domicile  and  upon 
seeing  him,  fell  on  his  neck  and  wept  with 
joy.  I  don't  remember  much  else  but  folks 
tell  me  we  had  to  be  blasted  apart  after 
three  days  in  order  to  give  us  sustenance. 
From  then  on  things  have  progressed.  I 
had  found  a  kindred  soul  only  SEVEN 
miles  away,  so  the  following  day  found  me 
chopping  an  old  dilapidated  water  closet 
box  out  of  the  ice,  and  hacking  up  the 
copper  tank  into  a  fifty  foot  strip  for  an 
O.T.  Dug  up  a  coil,  key,  condenser,  gap 
etc.,  and  cut  loose.  Nix!  I  prostituted 
the  northern  ether  at  45°  below  for  a  week 
and  all  the  wolves  died  within  five  miles 
of  this  camp.  It  was  a  riot!  There  must 
be  something  wrong.  It  looked  as  if  I 
must  be  pounding  right  over  my  man  seven 
miles  away  and  going  clear  down  to  Texas 
— but  no  cards  came.    Then  my  aerial  pole 


blew  down  and  did  not  have  the  heart  to 
put  it  up  again.  Just  tied  it  to  an  out- 
house at  the  far  end,  and  went  to  the  key — 
and  poked  away  as  usual  to  keep  me  from 
going  "bluey."  Two  days  later  my  ham 
drops  a  card  to  me  that  I  was  very  QSA 
"just  around  where  WNY  comes  in  good"! ! ! 

Oh  me,  Oh  my — and  my  aerial  five  feet 
from  the  ground?! 

So  it  went  on — from  that  on  up  to  a 
decent  coil,  interrupter,  quarter  K.W. 
quenched  gap,  R.F.  meter,  pushing  out 
seven  tenths  of  an  amp  or  so,  and  tuning 
around  180  meters — you  know  how  it  goes. 
Went  ahead  and  kept  up  the  propaganda 
work  and  have  about  half  a  dozen  with 
receivers  all  round  me  with  a  couple  talk- 
ing transmitter  every  time  I  get  close 
enough  to  'em.  Have  pushed  the  receiving 
end  of  the  thing  fairly  hard  myself,  tried 
all  the  fool  circuits  that  I  ever  saw  or 
dreamt  about,  until  I  have  chopped  half  a 
mile  of  perfectly  good  wire  into  little 
pieces.  The  nights  find  me  fussing  around 
with  three  or  four  receivers  of  different 
types,  a  bushel  basket  full  of  Groves,  spider, 
D.L.  coils,  fil.  voltmeters,  milli.  amm.,  ver- 
niers, and  the  cats  pyjamas  of  a  wave- 
meter  that  set  me  back  a  shade  over  a 
hundred  fish  alone.  I  am  about  550  dead 
north  of  Toronto,  yet  I  can  honestly  say  I 
have  never  logged  a  CANADIAN  HAM. 
Yet  the  walls  here  are  plastered  to  the 
ceiling  with  cards  from  U.S.  hams  verify- 
ing reception.  How  come?  As  for  radio- 
phone stuff,  I  rake  in  about  a  dozen  U.S. 
stations  ranging  from  KDKA  to  WHAF 
and  3XW. 

WJZ  pushed  one  of  my  letters  to  them 
into  the  New  York  Globe — the  Pittsburgh 
Post  followed  suit — then  nine  magazines 
quoted  it,  Bruce  Barton  in  the  "American" 
magazine  also,  and  the  last  I  heard  it 
had  rambled  into  the  "Radio  Broadcast"  ad- 
vertisement which  was  selling  an  "Easy 
Home  Radio  Course"  by  Maj.  Gen.  Squier. 
Incidentally  I  might  say  that  I  was  shovel- 
ling mail  around  from  under  my  feet  for  ten 
days — all  from  girls  in  the  U.S.  wanting 
to  marry  me  or  asking  delicate  questions 
utterly  remote  from  radio. 

Oh,!  how  I  raved  to  be  single  again, — 
just  for  TEN  WICKED  MINUTES!!! 
Well,  let's  go.  What  I  started  out  in  the 
first  place  to  tell  you  was  that  I  am  going 
to  put  in  ten  or  twenty  watts  C.W.  Should 
be  all  set  by  Nov.  1st — in  fact  I  have  every- 
thing all  ready  such  as  the  more  important 
items  like  diagrams  of  circuit,  newer  dope 
which  cans  the  diagrams,  and  so  forth.  All 
I  need  now  to  get  ready  are  a  few  tubes, 
choke  coils,  meters,  inductance,  motor  gen- 
erator and  one  or  two  other  odds  and  ends 
too  trivial  to  mention.  Well,  all  joking 
aside,  I  think  you  will  find  me  on  the  mat 
along  with  the  rest  of  the  gang  with  ten 
or  twenty  watts  and  about  500  volts  some- 
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where  around  the  date  above  stated,  sooner 
by  Heck  if  the  gods  are  kind  enough  to 
assist  me  in  the  amassing   of  sufficient 
toadskins  to  buy  the  junk. 
Best  of  73s  from  your  truly, 
M.  J.  Caveney, 

Can.  3GG. 


Full-Wave  Self  Rectification 

Norfolk,  Va. 

Editor?  QST— 

Having  just  received  the  August  copy 
of  QST  and  having  just  absorbed  the  con- 
tents of  Mr.  A.  M.  Young's  article  on  the 
"Operation  of  the  Low  Power  C.W.  Trans- 
mitter," I  wish  to  take  some  exceptions  to 
some  of  his  statements  concerning  the 
efficiency  of  the  self-rectification  circuit.  I 
am  using  this  circuit  with  two  fifty  watters 
and  am  getting  very  good  results.  He  says 
in  his  article  that  there  is  a  great  loss  of 
power  due  to  the  fact  that  one  of  the  tubes 
is  idle  while  the  other  one  is  in  operation, 
and  I  have  also  read  another  article  in  one 
of  the  back  issues,  written  by  some  one 
connected  with  1XM,  that  in  some  of  their 
tests  they  found  there  was  a  negative 
potential  applied  to  the  tube  which  was  not 
m  operation  during  each  half  cycle,  further 
killing  it,  the  whole  effect  being  a  loss  of 
power.  From  my  own  tests  here,  with  one 
tube  in  the  circuit,  and  the  other  one  taken 
out  of  the  socket,  my  antenna  current  on 
200  meters  was  2.26  amps  and  with  the  two 
tubes  operating  was  4  amps.  Now  how 
come,  where  is  that  "loss  of  power"?  Have 
tried  other  circuits,  all  except  the  reversed 
feedback,  and  have  found  that  none  of 
them  gave  me  the  results  that  the  self 
rectification  circuit  gives,  and  hope  to  try 
the  reversed  feedback  circuit  soon.  I  also 
had  trouble  with  the  keying  and  found  that 
the  remedy  was  to  shunt  the  key  with  a 
one  mfd.  condenser,  when  using  the  key  in 
series  with  the  grid  leak. 

Respectfully. 

3  ME. 


Ether  vs.  Magnetic  Field 

P.  O.  Box  278, 
Livingston,  Mont. 

Editor,  QST— 

According  to  Webster,  energy  is  "the 
power  by  which  anything  acts  effectively 
to  move  or  change  other  things  or  accom- 
plish any  result."  This,  together  with  other 
definitions  easily  shown,  implies  that  energy 
is  inseparable  from  matter.  It  is  difficult 
or  impossible  to  consider  energy  in  any 
other  way.  Therefore  we  think  of  kinetic 
energy  as  a  result  of  matter  in  motion,  and 
potential  energy  as  a  property  of  matter 
under  stress. 

Light  and  other  electromagnetic  pheno- 
mena, such  as  the  waves  used  in  radio 
telegraphy  and  telephony,  are  indisputably 
forms  of  energy,  and,  according  to  the 
above  generally  accepted  meaning  of  the 


word  "energy,"  must  be  results  of  some 
form  of  matter  in  motion.  Science  has 
long  accepted  this  as  a  fact,  and  many  have 
been  the  attempts  to  determine  the  form 
of  matter  essential  to  the  observed  results. 
As  a  composite  result  of  these  long-con- 
tinued efforts  the  students  of  physics  the 
world  over  have  accepted,  with  reservations 
here  and  there,  what  is  called  the  hypotheti- 
cal ether.  This  is  supposed  to  be  a  form 
of  matter,  more  or  less  uniformly  distri- 
buted thruout  the  universe,  very  different 
from  all  forms  with  which  we  are  familiar. 
In  fact,  in  order  to  meet  the  requirements 
as  a  transmitter  of  electromagnetic  waves 
without  interference  with  other  physical 
activities,  it  must  be  widely  different,  and 
we  are  therefore  fully  justified  in  assum- 
ing that  such  is  really  the  case. 

If  we  think  of  the  ether  as  we  do  of 
the  forms  of  matter  immediately  familiar  to 
us,  we  soon  find  difficulties  in  our  attempts 
to  co-ordinate  it  with  electromagnetic 
energy  and  other  forms  of  energy.  Prob- 
ably the  chief  objection  to  the  hypothetical 
ether  has  resulted  from  just  such  mistaken 
view  of  the  subject. 

It  has  been  stated  that  no  such  thing  as 
this  hypothetical  ether  can  exist,  because 
it  calls  for  diametrically  opposite  proper- 
ties. That  is,  if  we  think  of  it  as  we  do 
ordinary  matter,  it  must  be  throughout  at 
the  same  time  both  extremely  tenuous  and 
extremely  dense.  Fortunately  it  is  not 
necessary  to  think  of  the  ether  in  this 
way. 

The  absolute  need  for  a  medium  of  some 
kind  to  account  for  various  physical  pheno- 
mena, including  magnetism,  electricity,  pro- 
pagation of  electromagnetic  waves,  and 
gravitation  has  stimulated  analytical  men- 
tal effort  so  largely  that  we  have  several 
worthy  results.  None  of  these  can  be  said 
to  be  wholly  correct;  but  collectively  they 
give  us  a  fair  basis  for  discussion. 

In  his  efforts  to  understand  the  pheno- 
mena of  gravitation,  Le  Sage,  of  Geneva, 
published  during  the  year  1818  an  hypo- 
thesis which  is  given  in  the  Encyclopedia 
Brittanica  as  follows: — 

"Le  Sage  supposed  that  the  universe  was 
thronged  with  exceedingly  small  particles 
moving  with  very  great  velocities.  These 
particles  he  called  ultra-mundane  corpus- 
cles, because  they  came  to  us  from  regions 
far  beyond  the  solar  system.  He  assumed 
that  these  were  so  penetrating  that  they 
could  pass  through  masses  as  large  as  the 
sun  or  earth  without  being  absorbed  to 
more  than  a  very  small  extent.  There  is, 
however,  some  absorption,  and  if  bodies 
are  made  up  of  the  same  kind  of  atoms, 
whose  dimensions  are  small  compared  with 
the  distances  between  them,  the  absorption 
will  be  proportional  to  the  mass  of  the 
body." 

In  this  way  with  further  argument,  Le 
Sage  accounted  for  gravitation  as  a  push 
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rather  than  a  pull,  or  attraction  as  we  are 
wont  to  express  it. 

If  we  give  to  lie  Sage's  corpuscles  the 
additional  properties  of  infinite  or  nearly 
infinite  elasticity,  motion  in  all  directions 
with  the  speed  of  light,  and  inability  to 
penetrate  each  other,  we  may  find  food  for 
interesting  speculation  of  a  nature  that 
might  possibly  give  new  and  more  definite 
information  regarding  the  construction  of 
the  necessary  medium  conveniently  called 
the  ether. 

With  these  additional  properties  Le  Sage's 
corpuscles  could  not  possess  weight,  pos- 
sibly could  not  accomplish  friction,  and 
could  not  unite  with  each  other  alone  to 
form  masses.  They  might  possibly  be  cap- 
able of  forming  various  combinations  with 
minute  particles  of  some  other  unknown 
form  of  matter,  to  form  atoms  such  as  are 
cognizant  to  us.  Thus,  without  much 
stretch  of  the  imagination,  Le  Sage's  cor- 
puscles might  become  modern  electrons 
under  conditions  as  yet  undemonstrated. 
Thus  constituted  and  situated  these  parti- 
cles might  form  the  whole  of  a  univer- 
sal magnetic  field,  in  conformity  with 
Dr.  Steinmetz'  recently  published  theory. 
["Popular  Radio,"  page  161,  July,  1922.— 
Ed.]  Even  if  this  be  true  or  partly  true, 
the  writer  can  feel  no  need  for  abandoning 
the  old  name  of  the  interstellar  medium 
and  all  of  our  preconceived  ideas  regarding 
such  medium. 

If  we  accept,  at  least  for  the  time  being, 
these  suppositions,  we  can  reasonably  deny 
some  of  the  objections  to  the  ether  as  ad- 
vanced by  those  who  think  of  it  in  terms 
of  ordinary  matter  only.  Such  a  medium 
could  easily  be  the  great  storehouse  of  the 
energy  of  the  Universe. 

Any  disturbance  of  the  heterogeneous 
movements  of  the  particles,  which,  as  a 
whole,  amount  to  homogeneity,  could  become 
evident  as  some  form  of  energy  known  to 
us.  Without  some  disturbance  we  could 
not  be  conscious  of  the  presence  of  such 
matter. 

Possibly  we  have  two  £reat  divisions  of 
matter;  one  form  consisting  of  some  such 
medium  as  that  here  assumed;  the  other 
possibly  consisting  of  different  minute 
particles  likewise  as  yet  not  positively 
known  to  us.  The  former,  for  convenience, 
we  might  name  negative  matter.  This  we 
can  reasonably  assume  to  be  unlimited  in 
quantity.  The  latter,  necessarily  limited 
in  quantity,  we  might  name  positive  matter. 
Matter  of  which  we  are  cognizant  may  con- 
sist of  forms  resulting  from  various  com- 
binations of  these  two  primitive  forms. 
This  seems  not  largely  at  variance  with 
modern  views  concerning  the  probable  elec- 
trical constititution  of  tangible  matter. 

Objections  may  be  offered  to  Le  Sage's 
theory  as  well  as  to  the  suggestions  and 
modifications  of  Le  Sage's  views  given 
herein.    In  fact,  "Clerk  Maxwell  (article 


'Atom,'  Enc.  Brit.,  9th  ed.)  pointed  out  that 
this  transference  of  momentum  from  tne 
ultra-mundane  corpuscles  to  the  body 
through  which  they  passed  involved  the 
loss  of  kinetic  energy  by  the  corpuscles, 
and  if  the  loss  of  momentum  were  large 
enough  to  account  for  the  gravitational 
attraction,  the  loss  of  kinetic  energy  would 
be  so  large  that  if  converted  into  heat  it 
would  be  sufficient  to  keep  the  body  white 
hot.    We  need  not,  however,  suppose  that 

this  energy  is  converted  into  heat  " 

Here  again  the  physicist  is  thinking  in 
terms  pertaining  to  known  forms  of  matter 
only.  However,  Maxwell's  mental  grasp 
of  these  subjects  has  probably  never  been 
surpassed,  and  it  behooves  us  to  give  his 
considerations  and  conclusions  very  careful 
attention. 

In  further  reference  to  Maxwell's  views, 
the  following  quotation  from  page  353,  vol. 
17,  Enc.  Brit.,  11th  ed.,  may  be  found  to 
have  bearings  on  the  subjects  discussed. 
"In  1873  James  Clerk  Maxwell  published 
his  classical  'Treatise  on  Electricity  and 
Magnetism,'  in  which  Faraday's  ideas  were 
translated  into  a  mathematical  form.  Max- 
well explained  electrical  and  magnetic 
forces,  not  by  the  action  at  a  distance 
assumed  by  earlier  mathematicians,  but  by 
stresses  in  a  medium  filling  all  space,  and 
possessing  qualities  like  those  attributed  to 
the  old  luminiferous  ether.  In  particular, 
he  found  that  the  calculated  velocity  with 
which  it  transmitted  electromagnetic  dis- 
turbances was  equal  to  the  observed  velo- 
city of  light;  hence  he  was  led  to  believe, 
not  only  that  his  medium  and  the  ether  were 
one  and  the  same,  but,  further,  that  light  it- 
self was  an  electromagnetic  phenomenon. 
Since  the  experimental  confirmation  of  Max- 
well's views  by  H.  R.  Hertz  in  1888  (Weid. 
Ann.,  1888, 34, 155, 551, 609 ;  and  later  vols.) 
they  have  commanded  universal  assent, 
and  his  methods  are  adopted  in  all  modern 
works  on  electricity  and  magnetism." 

Maxwell  does  not  here  state  that  his 
medium  is  simply  a  universal  magnetic 
field,  and  that  it  is  material  in  constitu- 
tion; but,  by  inference,  it  may  be  that  we 
are  justified  in  assuming  that  such  was  his 
opinion.  He  does  not  claim  that  there  is 
no  such  thing  as  the  ether.  He  simply, 
modestly,  and  in  otherwise  seemly  manner 
states  that:  "He  was  led  to  believe,  not 
only  that  his  medium  and  the  ether  were 
one  and  the  same,  but,  further,  that  light 
itself  was  an  electromagnetic  phenomenon." 
Hertz'  subsequent  undeniable  demonstra- 
tion gives  to  Maxwell's  views  on  these  sub- 
jects a  stability  that  cannot  be  safely 
denied. 

The  results  of  these  labors  of  Maxwell 
and  Hertz  cannot  be  considered  except  as 
among  the  most  signal  achievements  to  be 
found  in  the  annals  of  science. 

From  the  foregoing  considerations,  as 
well  as  others  that  may  not  be  convenient- 
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ly  recorded  at  this  time,  it  appears  to  the 
writer  that  there  must  be  and  really  is  a 
medium  of  some  kind  filling  all  so-called 
space,  conveniently  named  the  ether;  that 
such  medium  is  electromagnetic  in  charac- 
ter; that  it  may  in  reality  be  simply  a 
universal  magnetic  field;  that  a  magnetic 
field  is  a  thing  of  substance:  and  that 
we  need  not  abandon  the  old  and  con- 
venient name  applied  to  this  medium  nor 
all  of  our  preconceived  ideas  on  the  subject. 
Cordially  yours, 
James  E.  Stuart,  M.D. 


(Editor's  Note:  By  comparison  with  this 
subject  the  discussion  on  power  factor 
which  raged  in  QST* 8  columns  over  a  year 
was  child's  play.  That  makes  this  all  the 
more  interesting.  Dr.  Steinmetz  has  dis- 
credited the  theory  of  the  hypothetical 
ether  and  substituted  in  its  place  an  equally 
hypothetical  universal  magnetic  field.  A.R. 
R.L.  members  who  are  familiar  with  the 
subject  are  invited  to  express  themselves. 
There  are  some  of  us  who  feel  we  just  can- 
not get  along  without  our  ether,  and  object 
to  having  it  ruthlessly  eliminated.  Dr. 
Stuart  takes  up  the  cudgels  in  defence  of 
our  present  conceptions.  Our  columns  are 
open  to  anyone  desirous  of  expanding  Dr. 
Steinmetz'  concept  in  reply.) 


Misrepresentation 

Indianapolis,  Ind. 

Editor,  QST— 

Just  finished  reading  your  article  en- 
titled "Your  Pen  In  Hand,"  so  I  am  going 
to  do  my  bit.  The  article  I  am  going  to 
write  is  one  which  deserves  the  support  of 
every  A.R.R.L.  man. 

I  have  been  connected  as  chief  engineer 
to  a  well-known  radio  company  in  the 
Hoosier  state  and  was  attached  to  a  branch 
office  to  render  whatever  assistance  I  could 
to  the  manager.  The  first  duty  I  had  to 
perform  was  to  accompany  him  and  give 
a  demonstration  to  a  body  of  about  one 
hundred  and  fifty  farmers.  After  the  set 
was  in  operation  and  WWJ  was  coming  in 
strong,  one  of  the  natives  asked  the  man- 
ager to  get  some  other  station.  And  how 
did  he  do  it?  He  walked  over  to  the  set 
and  gave  the  dial  one  complete  turn,  which 
brought  it  back  to  the  same  position,  and 
replied  "All  you  have  to  do  is  turn  the 
dial  to  the  desired  transmitting  station." 
When  he  had  turned  the  dial  he  said  "This 
is  WGY" — yet  in  reality  it  was  still  WWJ. 
He  did  this  several  times,  naming  KDKA, 
KYW,  WSB,  WEAU,  and  in  fact  nearly 
all  the  leading  stations.  All  this  time  I 
was  standing  by.  Then  8ZZ  started  calling 
8ZY  and  the  manager  turned  to  the  audi- 
ence and  said,  "Is  there  anyone  here  who 
understands  code?"  Of  course  no  one  did. 
So  he  said.  "That  is  a  boat  in  the  Atlantic 
Ocean."    And  he  even  went  so  far  as  to 


state,  when  KDKA  was  broadcasting 
Arlington  time,  that  it  was  POZ  sending 

time. 

Now,  men,  let's  rise  up  and  drive  birds 
of  this  feather  from  good  old  Radio.  This 
man  had  never  seen  a  set  until  six  months 
ago.  He  is  killing  radio  and  making 
enemies  for  us,  we  who  are  ever  ready  to 
lend  every  available  assistance  to  the  be- 
ginner. Altho  this  matter  hasn't  hurt  us 
yet,  it  is  going  to.  I  lost  my  position  fight- 
ing this  misrepresentation.  But  after  oper- 
ating three  years  in  the  commercial  game 
and  owning  an  amateur  station  for  nine 
years,  there's  no  one  going  to  ruin  the 
greatest  game  in  the  world  if  I  can  stop 
him. 

Yours  sincerely, 

A  Fighter  for  Radio 
(Late  of  the  6th  District.) 


(This  is  a  matter,  fellow  A.R.R.L.  mem- 
bers, in  which  we  can  be  of  service  to  our 
art.  Let  each  of  us  do  his  best  to  dis- 
courage misrepresentation  in  radio.  If  we 
had  been  the  writer  of  the  above  letter  we 
would  have  been  strongly  tempted  to  tell 
the  assembled  farmers  just  what  particular 
variety  of  liar  this  radio  "expert"  was. 
Let's  make  the  other  fellow  play  the  game 
straight  too. — Ed.) 


Re  Canadian  Aluminum 

Lisnadil,  Ava  Road, 
Brantford,  Ont. 

Editor,  QST— 

The  Canadian  associate  company  of  the 
Aluminum  Co.  of  America  is  the  Northern 
Aluminum  Co.,  Ltd.,  Bank  of  Hamilton 
Bldg.,  Toronto.*  In  a  communication  from 
them  dated  Aug.  5th  they  quote  flat  sheet 
aluminum  1/16  in.  thick,  at  40*  per  lb., 
f.o.b.  Toronto  works.  Delivery  is  within 
approximately  two  weeks  from  receipt  of 
order. 

This  material  weighs  .892  lbs.  to  the 
square  foot,  and  is  made  up  of  aluminum 
98  to  99%  pure. 

Hoping  this  will  be  of  some  value  to  the 
fraternity, 

Yours  sincerely, 

Stephen  M.  Jones,  3CT. 


More  Beverage  Results 

Vashon,  Wash.,  8/15/22. 

Editor,  QST— 

Herewith  is  a  list  of  C.W.  stations  copied 
at  my  station  on  a  1500  ft.  Beverage  wire 
(galvanized  iron — hi!),  home-made  Para- 
gon set,  and  2-step  A.F.  amplifier.  Have 
heard  all  districts  but  the  first. 

The  use  of  Beverage  wire  reduces  the 
number  of  controls  of  a  3-circuit  tuner  to 
the  grid  and  plate  variometers,  as  there 
are  no  changes  in  the  open  circuit  after 
the  right  amount  of  inductance  is  found, 
and  no  change  in  coupling  is  necessary — 
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use  quite  tight.  I  get  better  results  with 
the  3-circuit  than  with  a  Reinartz  and  with 
no  more  controls  either. 

Yours  truly, 
D.  A.  Cutler,  7IY. 


Calls  Heard  July  16  to  Aug.  14,  all  C.W. 

2FP,  3BLF,  4BV,  Can.,  4EX,  4KF,  4MW 
(QRA?),  5AE,  5DI,  5DO,  5QL  5LA,  5JL, 
5ZG,  6ALU,  6ARC,  6APW,  6ARB.6BQZ, 
6BQC,  6EN,  6GR,  6KA,  6NX,  6RR,  6ZF, 
6ZAF,  6ZX,  7AEA,  7DD,  7LU,  7MF  7NA, 
70Z,  7SY,  8ACF,  8AFY,  8ALT,  8AQ0, 
8BEF,  8CPX,  80W,  8SB,  8UE,  8ZAG,  8ZZ, 
9AMA,  9AMB,  9AMI,  9ABV,  9AJA,  9AOZ, 
9APW,  9AVZ,  9AYS,  9AON,  9AUA,  9BFG, 
9BGH,  9BAF,  9BCU,  9BSG,  9BZI,  9DR, 
9DTM,  9ZAC. 

Ammeters  vs.  Voltmeter* 

3661  Michigan  Ave., 
Chicago,  111. 

Editor,  QST: 

In  the  endeavor  to  control  our  vacuum 
tubes  properly,  it  seems  to  be  admitted  that 
instruments  are  of  value.  As  to  the  use  of 
voltmeter  and  ammeter,  however,  we  find 
some  difference  of  opinion. 

It  seems  logical  to  use  a  voltmeter  for 
control  of  transmitting  tubes,  because  here 
we  wish  to  work  our  filament  at  the  maxi- 
mum temperature,  so  that  we  can  get  the 
most  out  of  the  tubes.  Tubes  cost  money 
and  we  are  after  amperes  in  the  aerial  and 
know  that  the  higher  we  can  work  the  fil- 
ament consistent  with  a  reasonable  life,  the 
better.  It  is  quite  evident  that  by  working 
at  constant  voltage  we  maintain  a  more 
nearly  constant  current  density  in  the  fila- 
ment over  its  entire  life  than  by  working 
with  constant  current. 

However,  it  does  not  seem  that  the  same 
facts  apply  in  the  case  of  receiving  tubes. 
Here  we  do  not  necessarily  wish  to  work  at 
the  highest  filament  temperature  possible 
because  we  are  not  looking  necessarily  for 
maximum  filament  emission.  What  we  real- 
ly do  when  we  use  instruments  on  receiv- 
ing tubes  is  to  note  the  point  of  best  opera- 
tion, provided  that  it  is  under  the  tube 
rating,  and  simply  duplicate  these  values 
each  time  the  current  is  turned  on.  For 
this  reason  it  would  seem  that  either  cur- 
rent or  voltage  control  could  be  used  be- 
cause the  instrument  would  be  used  more  to 
duplicate  the  previous  setting  than  to  act- 
ually work  the  tube  at  any  definite  point 
given  by  the  manufacturer. 

Now,  since  this  is  the  case,  it  would  seem 
that  an  ammeter  were  really  the  better  in- 
strument to  use,  since  the  ammeter  always 
records  what  is  going  through  the  tube, 
whereas  the  voltmeter  records  the  voltage 
at  the  terminals  of  the  socket  and  poor  con- 
tact due  to  dirty  terminals  on  the  tube  may 
quite  possibly  cause  an  increase  in  voltage 


on  the  instrument  where  it  really  does  not 
apply  on  the  tube  itself. 

I  have  been  using  current  control  on  the 
receiving  tubes  in  my  set,  on  both  detectors 
and  amplifiers  and  it  certainly  seems  to  be 
the  proper  sort  of  control.  I  should  like 
to  hear  from  others  in  this  regard,  as  it 
certainly  seems  that  vacuum  tube  operation 
requires  the  use  of  either  constant  current 
or  constant  potential  or  something  to  be 
kept  constant  in  line  with  ordinary  en^ 
gineering  principles. 

Yours  very  truly, 

R.  O.  Miles 

Northern  Lights 

West  Chester,  Pa. 

Editor,  QST: 

I  hope  you  can  grant  me  a  line  or  two. 
in  your  valued  paper  to  say  a  word  in 
connection  with  the  letter  from  the  West- 
inghouse  Elect.  &  Mfg.  Co.,  by  C.  W.  Horn,, 
in  a  recent  issue  of  QST. 

I  would  like  to  draw  Mr.  Horn's  atten- 
tion to  the  logs  of  coast  stations  in  Alaska. 
He  says  the  "Northern  Lights"  do  not  affect 
radio.  I  agree  with  him.  They  don't 
affect  it,  they  put  it  out  of  business,  from 
the  volume  of  static  that  rolls  in.  I  have 
taken  ships  up  to  Alaska  and  experienced 
very  heavy  static,  just  like  the  Gulf  of 
Mexico  in  summer.  Several  nights  this 
past  spring  I  have  seen  the  "Lights"  and 
on  these  evenings  the  static  "boiled."  This, 
latter  case  was  in  New  York  City. 
Yours  sincerely, 
Paul  G.  Watson,  3BV. 

214  West  Barnard  St, 


Storage  B  Batteries 

•    Kansas  City* 

Editor,  QST: 

About  every  now  and  then  there  is  &tk 
article  in  different  magazines  on  "how  to 
make  a  storage  B  battery,"  but  when  we 
try  to  make  'em  it's  a  different  proposition.. 
At  least  we  gain  a  lot  of  knowledge  in 
"can'ts"  from  following  the  writers'  in- 
structions even  if  we  don't  get  any  B  bats, 
made. 

The  trouble  with  plain  lead  strips  is  they 
won't  "form"  and  they  won't  charge,  and 
they  last  about  one  hour.  The  trouble  with 
Edison  cells  is  they  are  hard  to  get,  ex- 
pensive and  require  weeks  of  labor.  The 
trouble  with  making  them  out  of  prepared 
lead  plates  is  one  that  we  have  all  experi- 
enced. The  positive  plates  simply  will  not 
cut  up  without  crumbling  to  pieces. 

Get  your  test  tubes,  assemble  them  in  a 
rack,  then  get  a  bunch  of  negative  storage- 
battery  plates.  Used  ones,  if  in  good  con- 
dition, will  do.  Cut  them  up  into  strip* 
just  wide  enough  to  go  in  the  test  tubes: 
and  connect  together  with  lead  strips.  Give- 
them  about  a  12  or  15  hour  charge  at  a  1 
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amp.  rate,  and  your  plates  are  "formed." 
The  negative  plates  can  be  cut  with 
tinsnips  without  crumbling,  and  when 
"formed"  work  as  well  as  when  one  uses 
positive  plates  instead. 

The  72  volt  storage  battery  at  9DRQ  has 
been  in  operation  for  4  months  and  gives 
highly  satisfactory  service  on  the  two 
tubes  used.  My  bulbs  are  on  an  average 
of  4  hours  per  night,  and  it  was  3  months 
before  this  battery  needed  recharging, 
which  I  did  with  a  chemical  rectifier. 

A  word  as  to  connecting  the  strips.  Pure 
lead  connectors  must  be  used,  as  solid  wire 
solder  easily  breaks  at  the  connection.  Cut 
your  lead  plates  clean  on  the  end  to  be 
connected  and  apply  a  hot  (soldering)  iron 
at  the  side,  and  the  plate  and  connecting 
strip  will  make  a  solid,  clean  connection. 
It  is  hard  at  first  to  do  this  but  the  knack 
is  soon  acquired. 

Above  all,  care  for  this  battery  just  as 
you  would  your  A  battery. 

J.  Olsen,  9DRQ. 
P.S.    This  72  volt  battery  cost  me  a  little 
more  than  a  22  volt  battery  of  the  dry  cell 
type  and  ha*  already  outlived  one  set  of 
these. 


LIGHTNING  ARRESTER 

APPROVED  by  Underwriters'  Lab- 
oratories, latest  Code.  Carbon 
block  type  (not  vacuum  type)  using 
a  brown  glazed  porcelain  case  which 
can  be  installed  inside  or  outdoors. 
Carbon  block  arresters  have  been 
standard  in  Railway  signal  and  tele- 
phone protection  for  over  20  years. 
Ask  your  dealer  or  write  us  for 
special  circular. 

PRICE  $1.10 
Jewell  Electrical  Instrument  Co. 
1650  Walnut  St.,  Chicago 


The  Triple  Test  Transformer 
What  does  it  mean  to  you? 

In  a  market  glutted  with  new  radio  pro- 
ducts, some  well  made,  some  poorly  and 
cheaply  constructed,  a  few  articles  stand  oat 
prominently  from  the  rest  because  the  man- 
ufacturer employs  highly  competent  en- 
gineers, the  best  of  material  and  skilled 
workmanship.  The  RADIO  SERVICE 
LABORATORIES  goes  a  step  further 
and  submits  each  individual  transformer  to 
its  famous  triple  test  before  shipping  same 
to  the  jobber,  dealer  and  ultimate  user. 

The  Triple  Test 

First — Teat  of  Windings. 
The  bobbins  when  wound  and  sealed  are 
tested  for  continuity  of  winding  and  for 
shorts  and  leaks. 

Second— Test  of  Inductance  of  Windings. 
After  assembly  of  the  bobbin  within  the  con- 
tainer a  careful  test  is  made  of  the  induc- 
tance of  the  primary  and  secondary  wind- 
ings and  the  mutual  inductance  of  the  wind- 
ings to  insure  the  consumer  against  any 
wrong  connections  or  hasty,  careless  con- 
struction. 

Third— Test  for  Amplification. 
After  the  iron  core  is  assembled  and  the 
transformer  sealed,  each  transformer  is 
given  an  actual  circuit  test  in  a  radio  am- 
plifier; the  gain  in  signal  strength  being 
noted  over  that  of  the  detector  tube  alone 
and  required  to  meet  the  gain  of  our  stand- 
ard laboratory  model. 

The  Result 

is  a  Radio  Frequency  Transformer  that  in- 
creases the  strength  of  Radio  signals  or  waves 
before  they  are  applied  to  the  detector  tube 
where  they  are  made  audible — 

"Louder  Signals  with  less  noise 
Greater  Range  with  same  equipment." 
RADIO  SERVICE  LABORATORIES  Trans- 
formers by  actual  test  are  superior  to  any  do- 
mestic or  foreign  make  in  the  market.  For 
sale  at  any  electrical  shop  or  store  where 
Radio  supplies  are  sold. 

Special   circular   sent   on   request   by  the 

Rasla  Sales  Corporation 

National  Diatributora 

Dept.  B,        10  East  43d  St.,        N.  Y.  City 


Tkm  only  completely  shielded  iron  core 
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Burgess,  the  Radio  Battery 

—  construction  fully  patented 

When  you  buy  a  Burgess  "B"  Battery  you  get  more 
than  long  life,  noiselessness,  high  capacity,  and 
moderate  price.  You  get  also  Burgess  special  radio 
construction,  perfected  by  wireless  specialists  and  fully 
patented!  This  exclusive  radio  construction  is  found 
in  no  other  battery  on  the  market  today. 

What  does  this  mean  to  users  of  radio  batteries?  It  means  clear 
receiving.  It  means  lowest  cost  per  hour  of  service.  It  means  long 
shelf  life  and  highest  current  capacity.  It  means  that  Burgess  *4B" 
Batteries  are  the  best  radio  batteries  it  is  possible  to  produce. 
Don't  take  our  word  for  it  —  ask  any  radio  engineer. 

Leading  manufacturers  of  radio  equipment  specify  "Burgess." 
Burgess  "B"  Batteries  are  handled  by  all  progressive  jobbers  and 
dealers.  "Look  for  the  Black  and  White  Stripes/'  If  your  dealer 
doesn't  handle  Burgess  "B,"  just  address: 

BURGESS  BATTERY  COMPANY 

Engineers  - — ■  Dry  Batteries « — ■  Manufacturers 

Offices  and  Warehouses  at: 
CHICAGO.  ILL.  Ill  W.  Monro,  Sl     NEW  YORK,  It  Y..  SO  CWh  Sl      BOSTON.  MASS..  1 36  Federal  Si 
*T.PAULMINN..2362UsiwrityAre.  KANSAS  CITY,  MO.  1 2 109  Grand  Are.  MADISON,  WIS.,  Main  &  Breaiij  Su. 

In  Canada:  BURGESS  BATTERIES,  Ltd. 

Winnipeg,  Toronto,  Montreal 

BURGESS 

"B"  BATTERIES 

ASK  ANY  RADIO  ENGINEER" 
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Distortion  Kills  Music 


The  Curves  Show  Why 


Curve*  Showing  Tone  Distortion  with  Change  in  Frequencies 

Unless  the  Amplifier  Transformer  shown  above  are  totally  unsuited  to 

favors  all  tones  in  exactly  the  same  radio-phone   reception.    When  you 

manner,  distortion  will  result.  Not-  build  use  PARAGON,  the  same  as  is 

withstanding  their  high  prices  some  used  in  the  Famous  Paragon  DA-2 

of  the  transformers  whose  curves  are  Amplifier. 


A  Home-Built  Paragon  Amplifier 


This  illustration  shows  PARAGON  VT 
Controls  (Price  $6.00)  and  the  PARAGON 
Amplifier  Transformer  (Price  $5.00)  built  into 
a  Detector  two  step  unit.  The  combination 
gives  you  a  handsome  high-grade  instrument, 
low  in  price  but  highly  efficient  and  absolutely 
without  distortion. 

PARAGON  VT  Controls  (Patented)  may 
be  used  to  control  vacuum  tubes  wherever 
they  are  used  as  detector,  oscillator,  trans- 


mitter, and  in  cascade  for  radio  and  audio  fre- 
quency amplifiers.  An  extremely  useful  and 
good  looking  unit.  Comprises  standard  socket, 
famous  PARAGON  rheostat,  grid  condenser, 
provision  for  grid  leak  and  all  necessary  cir- 
cuit terminals.  If  your  dealer  does  not  stock 
these  Paragon  Products,  we  will  see  that  you 
are  promptly  supplied.  Write  for  booklet 
which  will  tell  you  the  many  uses  for  this 
efficient  and  compact  mounting. 


ADAMS-MORGAN  CO.,  4  Alvin  Ave.,  Upper  Montdair,  New  Jersey 

PARAGON 


Reg.  U.S.  Pat.  Oft 


RADIO  PRODUCTS 
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"A  Little  Knowledge 
Is  a  Dangerous  Thing" 


v  AUTOMATIC  n, 
ELECTRIC 

LO  N  G  RANCH 

^ RADIO  A 

HEAD  SETS. 


AND  that's  the  truth  which  applies  to 
XI  the  business  of  making  Radio  equip- 
ment. It  is  something  to  think  about  when 
you  buy  Head  Sets. 

There  are  two  kinds  of  manufacturers  of 
Radio  head  sets — those  who  know  little 
or  nothing  of  telephone  design — and  con- 
centrate their  efforts  in  quick  production 
regardless  of  quality.  And  then  there  are 
those  who  know  the  business  through 
years  of  experience  and  who  place  scien- 
tific design  and  quality  above  everything 
else.  So  this  is  a  plea  for  the 
good  of  the  industry  —  and  for 
your  protection, 

Specifically  —  these  Automatic 
Electric  Head  Sets  have  been 
developed  by  telephone  engi- 
neers who've  devoted  more  than 


This  U  the  high  trade  plug 
that  cornea  attached,  when 
deaired,  to  Automatic  Electric 
Head  Set*.  It  will  take  care 
of  any  kind  of  cord  terminal*, 
will  fit  any  kind  of  jack  and 
will  accommodate  two  head 
•eta.  With  thia  pluc  attached 
to  our  head  set  you  can  be  sure 
the  head  >et  ia  properly"poled." 


thirty  years  of  effort  to  the  designing  of 
better  telephone  apparatus.  The  time 
spent  in  the  perfecting  of  this  improved 
receiver  is  shown  by  the  remarkable  re- 
sults which  are  produced  under  all  con- 
ditions. 

It  has  many  distinctive  features  which 
prove  its  superior  effectiveness.  The 
powerful  single  pole  electro-magnet  and 
complete  soft  iron  magnetic  path— assure 
perfect  clearness  of  both  weak  and  loud 
signals.  No  distortion  or  foreign  noises 
—  whether  used  with  crystal, 
V.  T.  detectors  or  multi-stage 
amplifiers. 

If  your  dealer  handles  Radio 
equipment  of  the  finest  quality 
he  is  familiar  with  the  Automatic 
Electric  Head  Sets.   Ask  him. 


If  your  dealer  cannot  supply  you,  we  will  send  you  a  complete 
Head  Set,  postpaid,  for  $10.00  —  with  plug  attached  $11.50. 

Automatic  Electric  Company 

ENGINEERS,  DESIGNERS  V  MANUFACTURERS  OF  THE  AUTOMATIC  TELEPHONE  IN  USE  THE  WORLD  OVER 

HOME  OFFICE  AND  FACTORY:  CHICAGO,  U.  S.  A. 
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'As  n 
as  Brandes 

Only  if  a  headset 
bears  the  name 
Brandes  can  it  be  "as 
good  as  Brandes." 

And  genuine  Brandes 
Matched  Tone  head- 
sets cost  no  more  than 
less  sensitive  and  less 
rugged  imitations. 

Send  ten  cents  in  stamps 
for  the  "Beginner's  Book 
of  Radio,"  which  ex- 
plains radio  in  terms 
that  anyone  can  under- 
stand. 


Distributors    and    District  Offices: 
Munsey  Bid?.,  Washington,  D.  C. 
76  Pearl  St..  Boston,  Mass. 
33  S.  Clinton  St.,  Chicago.  111. 
709  Mission  St.,  S.  Francisco.  Cal. 
International   Electric  Company, 
Wellington.  N.  Z. 


C.Brandes 

237  Lafayette  St.,  New  York- 
Made  in  Canada  by 

Canadian  Brandes,  Ltd.,  Toron- 
to. 

Distributed  by 

Perkins   Electric,  Ltd.,  Montreal 


TH0RDARS0N 

Out  With  Another  Winner 
A 

VERNIER 
RHEOSTAT 

With  Individual  Knobs  for  Rough 
and  Vernier  Ad  justment.  Greatly 
Improves  Your  Filament  Control. 


U  i  it 


$1.50 


The  smallest  vernier  rheostat  on 
the  market.  Ouly  2%"  in  diam- 
eter. Has  ample  radiating  surface. 
Fool  proof  spring  contacts. 

Price  $1.50 

Buy  Oue  and  Convince  Yourself 
Send  for  our  radio  folder 

THORDARSON 
ELECTRIC  MFG.  CO. 

502  W.  HURON  ST. 
CHICAGO,  ILL. 


RESULT  OF  14  YEARS  EXPERIENCE 
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2-STAGE  AMPLIFIER 


(TNtypeta, 
I  \J>£r«NDlNG 

 °  amplify 


THE  OUTSTANDING   ^Advantages   OF  THIS  INSTRUMENT  < 


3 

5 
5 
1 
5 
5 


Excellence  of  reproduction. 
Amplification  regulation  by  small  steps. 
A  complete  instrument  in  itself. 
Compactness 

Regulation  entirely  by  knob,  no  jacks  to  equip. 
Transformers  protected  by  steel  housing. 
Short  wiring  connections  eliminate  capacity  effect. 
Hermetically  sealed,  absolutely  no  moisture  troubles. 


THE    LOW    PRICE    15    MADE    POSSIBLE    AS    A    RESULT  OP 
20    YEARS*    EXPERIENCE    IN    QUANTITY  MANUFAC- 
TURE OF  SCIENTIFIC  ELECTRICAL  INSTRUMENTS 

An   Excellent   Merchandising  Proposition 
Atwater  Kent  Manufacturing  Company 

4Kft  Stenton  Ave.  RtJio  Department  Philadelphia,  Pa. 
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Radak 

Trad*  Mark  R««.  U.  S.  Pat.  Off. 

Parts  tkat  are  leaders  ia  their  Ones 


? 


Type  H  T 

RADAK  UNIVERSAL  TUBE  SOCKET 

Moulded  In  One  Piece 
Made  of  condenslte,  without  the  usual  objectionable 
metal  tube.  Designed  to  mount  easily  on  back  of  panel, 
requiring  neither  shelf  nor  brackets.  Quickly  screwed 
to  any  flat,  surface.  Binding  posts  on  base.  Also 
holes  outside  each  contact  spring  for  using  soldered 
connections.    Fills  a  great  need  of  the  amateur. 

PRICE  COMPLETE  $1 


Type  H.R-V. 

RADAK  VARIOMETER 
Cuts  Down  Dielectric  Losses 
Ball  of  hollow  moulded  hard  rubber;  outer  shell  of 
bakelite.  Inner  winding  firm  on  ball.  Outer  winding 
formed  in  section  of  sphere.  Clearance  small,  giving 
wide  range  of  wave-length.  .Dielectric  material  re- 
duced to  minimum.  Unusually  long  inductance  range 
for  size  of  instrument.  May  be  rotated  continuously 
without  breaking  contact.  Furnished  with  3  in.  dial 
and  knob. 

PRICE,  COMPLETE  $6.50 

Each  of  the  parts  shown  separately  here  is  one 
good  reason  why  Radak  Receiving  Sets  are  giving  such 
satisfaction.  Each  embodies  the  long  experience  of 
the  Clapp-Eastham  Company,  and  is  a  unit  used  in 
Radak  Sets.  Sold  separately  for  the  benefit  of  ama- 
teurs who  construct  their  own  sets.  A  Radio  Catalog 
showing  other  parts,  as  well  as  the  latest  Radak 
Receiving  Sets,  6*. 

CLAPP-EASTHAM  COMPANY 

106  MAIN  STREET,  CAMBRIDGE,  MASS. 

Oldest  and  Largest  Makers  of  Radio  Equipment 
Exclusively 
Established  1906 


For  satisfaction 
Demand  Rome  Blue 
and  White  Package 
or  Label. 


ROME 

RADIO 
WIRE 

Best  Quality  Plain  Enamel  Covered ; 
Enamel — and  Single  or  Double  Cot- 
ton Covered ;  Single  or  Double  Cot- 
ton Covered. 

All  sizes;  14-lb.  to  40-lb.  packages. 


Best  Quality  Solid  or  Stranded  Cop- 
per Antenna  Wire,  plain  or  tinned ; 
put  up  in  lengths  of  100-ft.  and  150- 
ft.  or  on  24"  reels  of  200-lbs. 


ROME) 

WIRE  COMPANY 

ROME  *  3*.TT.  BUFFAlCinf; 

JP  DISTRICT  SALES  OFFK 

lHfliJ  NEW  YORK  .  ,  M  Church  Stn«t>  CHICAGO  . 
BH      mm|ij  DETROIT  .  d  .  .  35  Fran*  9ti 

flfilfl        W  Ml         ANGELES      .  .  ,  J  O  Pomtrwy,  iH 

m  m  H  H  H  I 


IQ67-L 
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"Mliy  die  menagerie  f 


YOU  wouldn't  stand  for  a  young 

*  menagerie  howling  around  the 
house.  Why  permit  your  radio  set 
to  act  that  way?  It's  unnecessary. 
For  just  five  dollars  you  can  add  an 
Acme  Audio  Frequency  Transformer 
to  your  set.  This  ends  the  howling 
and  distortion  so  prevalent  in  the 
ordinary  detector  unit  and  at  the 
same  time  it  greatly  increases  the 
volume  of  incoming  sound.  Music 
and  the  human  voice  assume  their 
natural  tones.  No  more  thin,  squeaky 

voices  and  tiny  elfin  wails. 
You  will  also  want  the 

Acme    Radio  Frequency 

amplifying  Transformer. 

You  can  use  it  with  either 

a  vacuum  tube  or  a  crystal 

detector  set.  It  greatly  in- 
creases the  distance  oyer 

which    you    can  receive 

broadcasting  programs. 

Just  the  same  price  as  the 

Acme    Audio  Frequency 


Type  A- 2  Acme  Ampli- 
fying Tranmformer 
Price  $6    (East  of  Rocky 
Mts.) 


Transformer.  Two  stages  of  Acme 
Audio  Frequency  Amplification  with 
two  stages  of  Acme/?a<f loFrequency 
Amplification  will  give  you  maxi- 
mum range,  volume  and  certainty 
of  natural  tone.  Your  set  is  incom- 
plete without  them. 

The  Acme  Apparatus  Company 
(pioneer  transformer  and  radio  en- 
gineers and  manufacturers)  also 
make  detector  units,  detector  and 
two  stage  amplifying  units,  the 
Acme  Clear  Speaker,  the  Acmef one, 
also  C.  W.  and  spark 
transmitting  apparatus. 
Acme  Apparatus  is  for 
sale  at  radio,  electrical  and 
department  stores.  If  one 
is  not  close  at  hand,  send 
money  direct.  Ask  also  for 
interesting  and  instructive 
book  on  Transformers. 
The  Acme  ApparatusCom- 
pany,  Cambridge,  /Mass., 
U.  S.  A.  New  York  Sales 
Office,  1270  Broadway. 


ACME 

for  amplification 
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F  ALL  the  Manhattan 
Radio  Headsets  that 
have  been  manufactured 
and  sold  since  the  first  one 
was  produced  on  March  20th,  1922, 
were  placed  side  by  side,  they  would 
stretch  in  an  unbroken  line  eleven 
miles  long. 

This  means  quantity  production — 
and  quantity  production  assures  you 
of  four  things: 

1.  Uniform  Quality    Quantity  produc- 
ed Product.  tion  demands  ab- 

solute  uniform 
quality  of  raw  materials.  Only  the  very 
best  materials  are  uniform  in  quality. 

2.  Rigidly  Tested  Quantity  production 
Product.  necessitates  rigid 

tests  at  every  stage 
of  manufacture.  Rejection  of  a  finished 
headset  is  costly. 

3.  A  Correctly  The    proper  de- 
De signed  Product,  sign  of  the  Man- 
hattan Headset 

and  the  use  of  special  tools,  only  possible 
in  quantity  production,  enable  us  to  add 
refinements  and  extra  features  at  no 
increased  manufacturing  cost. 

4.  A  Quality  Product      Quantity  pro- 
at  a  Quantity  Price,    duction  cuts 

labor  costs. 
This  enables  us  to  offer  Quality  Headsets 
at  a  Quantity  Price. 

Manhattan  Radio  Headsets  are  on 
sale  by  all  reliable  radio  dealers.  If  he 
hasn't  them  in  stock  he  will  get  them 
for  you. 

/MANHATTAN 

/rHv/  ELECTRICAL  SUPPLY  COJHC 


NEW  YORK 
17  Park  Place 
ST  LOUIS,  MO. 
1106  Pine  St. 


CHICAGO,  ILL. 

114  So.  Well*  St, 

SAN  FRANCISCO 
604  Mission  St. 


f ^r  Recharge 
Your  Battery  at  Home 

Charges  both  A  and  B  Radio  Batteries 

Don't  be  without  the  use  of  your 
Radio  Receiving  Set  while  your  bat- 
tery is  being  charged.  Get  a  Valley 
Charger  and  charge  your  battery 
right  at  home. 

Attach  the  Charger  to  your  home 
lamp  socket — attach  the  clips  to  the 
battery  terminals  and  you  will  get  a 
quick,  tapering  charge  which  just  ex- 
actly charges  your  battery,  but  can- 
not overcharge  it  or  harm  it  m  any 
way. 

Will  charge  the  A  6  volt  battery  at 
a  5  ampere  rate,  and  the  B  22  volt 
battery  at  the  required  %  ampere 
rate.  45  volt  B  batteries  may  be 
connected  in  parallel  so  that  they 
can  also  be  charged. 

SATISFACTION  GUARANTEED. 

If   your  local   distributor  cannot 
supply  you,  write  direct  to 
VALLEY    ELECTRIC  COMPANY, 
Department  Q,  ST.  LOUIS. 

 Mail  the  Coupon  

Valley  Electric  Co.,  Dept.  Q,  St  Loo  Is,  Mo. 

Gentlemen:  I  am  enclosing  money  order 
(or  check)  for  $18.00.  for  which  send  me 
a  Valley  Battery  Charger  with  five- panel 
glass  display  case  and  Indicator.  If  not  sat- 
isfactory, I  will  return  it  and  get  my 


Name 


Address 


$18.00 


O.B.  St  Louis 
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Scene  from  the  Opera  "Faust 


MOMENTOUS  events  in  the  arts  and  sciences  are  the 
result  of  rising  above  out-worn  principles,  inde- 
pendent of  the  tools  of  mediocrity.  Beginning  where 
others .  have  been  content  to  finish,  a  forward-looking 
group  of  radio  engineers,  comprising  the  Mu-Rad  Labor- 
atories, have  designed  and  successfully  constructed  radio 
apparatus  which  is  as  advanced  as  the  twenty-one- jewel 
watch  is  over  the  key-winder.  Prices  of  this  apparatus 
insure  that  great  numbers  will  benefit  from  their  achieve- 
ments.  Descriptive  literature  upon  request. 


MU-RAD 


LABORATORIES 

■NCORPOnATCO 

ASBURY  PARK 

NEW  JERSEY 
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THE  day  in  and  day  out  effi- 
ciency of  this  inexpensive 
De  Forest  Radiohome  Receiver 
with  its  range  up  to  100  miles  is 
just  a  straw  that  shows  which 
way  the  wind  blows*  Anything 
marked  De  Forest  lives  up  to  the 
reputation  of  that  great  name. 


D€*Eft€§T 


Na-ald 

Small  Space 
V.  T.  Socket 


85c  each,  3  for  $1.00,  Moulded  genuine  condensite. 
Requires  but  small  space  for  mounting.  Readily 
accessible  binding  posts.  No  excess  metal  to  in- 
terfere with  efficiency.  Unaffected  by  heat  of  bulbs 
or  soldering  iron.  Phosphor  bronze  contacts. 
Nickel  plated  brass  binding  screws.  Slash  cut  slot. 
Price  possible  because  of  large  production. 

Special  proposition  to  dealers  and  jobbers. 
ALDEN-NAPIER  CO. 

Dept.,  M. 

52  Willow  St.  SPRINGFIELD,  MASS. 


"EURACO" PRODUCTS 

(Guaranteed) 

Compact  —  Interchangeable 

Most  Efficient  —  Accurate: 


60 
Cent 9 
per 
Unit 


per 
Unit 


Mica  Condensers  —  Grid  Leaks 
Mountings: 

Interesting   Proposition  for  Dealers 

EUROPEAN  RADIO  CO. 

1342  East  22nd  Street. 
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Weston  Filament  Voltmeter 

One  of  a  Group  of 
important  Weston 
Radio  instrument* 
described  in  Circular  J 


Essential 

forGOpD 

Reception 

Gives  you  your  proper  voltage  instantly 
— thus  greatly  simplifies  exact  tuning. 
Saves  its  cost  over  and  over  by  eliminat- 
ing hazardous  guesswork  and  making  it 
possible  to  get  doubled  or  trebled  life  out 
of  each  tube.  A  premature  tube  "burn- 
out" is  practically  an  unknown  occur- 
rence with  a  Weston  Voltmeter — if  you 
use  it  properly. 


Your  dealer  can  supply  you,  or  if  he 
cannot,  we  will.  Don*t  take  a  substitute 
if  you  want  best  results.  Write  for 
Radio  Circular  J. 


Weston  Electrical  Instrument  Co. 

158  Weston  Ave.,  Newark,  N.  J. 

Makers  of  Electrical  Instruments  since  1888 


THE  SUN  NEVER 
;   SETS  ON  THE 


"STANDARD"  The  World  Over 

ELECTRICAL 


An  Indicating 
Instrument  for 
Every  Individual 
Need  and  Industrial! 
Purpose 
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SEE  US  AT  THE  RADIO  SHOW 

BOSTON,  OCTOBER  30— NOVEMBER  4th— Spaces  51-52 

Mail  orders  filled  ©romntly  on  any  standard  set  or  part  and  Satisfaction  Guaranteed. 


COMPLETE  SETS 

Grebe  CR3   $65.00 

Grebe  CR5    80.00 

Grebe  CR8    80.00 

Grebe  CR9   130.00 

Grebe  CR10   315.00 

Nermco  De  Luxe   147.50 

Nerxnco  Standard   137.50 

Aeriola  Grand   325.00 

Aeriola    Senior   65.00 

Westingbouse    R    C   132  50 

General  Electric   150.00 

Wireless    Specialty    Radio-Audio   Amp. ..  160.00 
STORAGE  BATTERIES 

Westingbouse     5   plate     54 AH  $18  00 

Westingbouse     9   Plate   108AH  24.00 

Westingbouse   13   Plate   162AH  33.50 

Yale  60  A- H   18.00 

Yale  80  A-H    21.00 

Yale  100  A-H     ,  25.00 

RHEOSTATS 

Bradleystat       $1.86 

General  Radio   2.25 

Fada   .75 

Federal    1.10 

Cutler  Hammer    1.00 

Cutler  Hammer  Vera   1.60 

Klosner  Vera.   1.50 

Nermco    1.00 

DIALS 

Electrose  4"   $130 

Se  Ar  De    1.28 

Nermco  3"  Frosted  75 

Nermco  Rheoetat  Dial   .60 

TRANSFORMERS— AUDIO  FREQUENCY 

Acme  A-2s  $5.00 

Federal  226-W    7.00 

Radio  Corp.  UV  712    7.00 

Nermco   A-9   5.50 

Genera]  Radio   5.00 

TRANSFORMERS— RADIO  FREQUENCY 

Acme  R-2  1st  5.00 

Acme  R-3  2nd  5.00 

Acme  R-4  3rd  5.00 

Excel   4.50 

AMPLIFIER  UNITS 

Grebe  R.O.R.K.   $5640 

Westingbouse  D  A    70.00 

Westingbouse  Senior  (1%  volt  dry  cell) 

with  tubes  68.00 

Render  £333    9.00 

Acme  Y-2   13.00 

Federal   Jr.   2   St  29.00 

SOCKETS 

Se  Ar  De   $1.25 

Kellogg   75 

Federal   1.00 

Murdock    1.00 

Paragon   1.00 

General  Radio    1.25 


CONDENSERS— Waltbam  "built  like  a  watch" 

3  Plate  Vera   $1.75 

13  Plate    ?3025    3JS0 

17  Plate  .0004    3.75 

21  Plate  .0005    4.00 

41  Plate  .001   4.75 

21  Plate  with  vera.  6.00 

41  Plate  with  vera.   7.00 

12  Plate  Nermco  .00025    4.00 

20  Plate  Nermco  .005    4.25 

38   Plate   Nermco   401    4.78 

General  Radio  5247 A  '  6.00 

General  Radio  $247 B   3.75 

General  Radio  S247E   5.50 

General   Radio  8247F   3.2S 

VARIOMETERS 

Se  Ar  De  8146   8-00 

Remler  $500   6.50 

VARU^OQUPJLERS  _ 

Se  Ar  De  8166'  ,  .  77.'.  .\77  $5.50 

Se  Ar  De  tr46  .  . .  . ;  <.  5.50 

Se  Ar  De  l  167  6.50 

Remler/  8503   SAO 

PHONES 

Murdoch  56/2000   $5.00 

Murdoch   56/3000    6.00 

Murdock  57-3000    7.50 

Brandos  Superior     8410 

Brandes  Navy   14.00 

Holtxer  Cabot   640 

Federal  2200    8-00 

Federal  3200   10.50 

Kellogg  2400   12X0 

Globe     9.00 

Baldwin,  C  E.  F.  or  G    16.06 

LOUDSPEAKERS 

Western  Electric   $161X0 

Magnavox  R-3   45.00 

Pleiophone   14.00 

Voclarion   6.50 

Vocarola    30.00 

Baldwin  C  Unit    8X0 

BURGESS  B  BATTERIES 

84156  22 Vi  Volt  $1.75 

82156    B    P   3.00 

85106  B  P  45  Volt   5.00 

82756  113  Volts   15X0 

VACUUM  TUBES 

UV  200   $5.00 

UV  201   6X0 

WD  II   8.00 

Audiotron  2  Fil  6X0 

Myers  R.  A.  C  3   5.00 

STORAGE  B  BATTERIES 
Westingbouse  22  Volt   $6.75 

Westingbouse  Large  22  Volt   14X0 

_  -  Tg^. — .  -  -  -  _ — - - 


POTENTIOMETERS 

General  Radio  400  ohm   

Radio  Corporation  200  ohm   

Federal   .•  


.$3X0 
.  2X0 
.  1X0 


JAMES  H.  JONES,  94  Massachusetts  Ave..  Boston,  17,  Mass. 

WHOLESALE  RADIO     APPARATUS  RETAIL 


BESCO 

VARIABLE  CONDENSERS 

43  Plate  -  $2.95 

23  Plate        -        -  2.45 

WE  GUARANTEE  SATISFACTION 
OR  MONEY  REFUNDED. 

ORDER  TODAY  OPI TY 

RADIO- WEAC  W*UfL 

BAINES  ELECTRIC  SERVICE  CO. 

24  So.  8  St.,  Terre  Haute,  Ind. 
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You  can  get  the  best  insulation  now! 


A  NY  dealer  can  get  Formica  quickly  now  so  there  is  no  longer  any 
need  to  use  an  insulation  in  which  you  have  less  confidence. 

Our  large  capacity  makes  it  possible  for  us  to  keep  fully  abreast  of 
the  large  radio  demand — and  to  serve  all  of  our  customers  promptly. 

When  you  insist  on  Formica  you  get  an  insulation  that  is  approved 
by  the  navy  and  signal  corps — and  one  that  is  known  by  the  makers 
of  the  finest  radio  apparatus  as  being  leak-proof,  warp-proof,  and 
remarkably  uniform  in  insulating  quality. 

Formica  works  well  with  ordinary  tools.  You  can  produce  a  perfect 
panel,  and  all  you  need  is  a  drill.  It  has  a  wonderfully  attractive 
finish  and  holds  it  during  a  long  life.  Dampness,  fumes,  chemicals, 
do  not  injure  Formica.    It  is  almost  immune  to  conditions. 

That  is  why  it  is  the  most  popular  of  all  radio  insulating  materials. 

DEALERS:  We  have  many  valuable  dealer  helps.  Store 
cards,  folders,  plates  for  advertising.    Call  on  us  for  m 
co-operation. 

THE  FORMICA  INSULATION  COMPANY 
4620  Spring  Grove  Ave, 
Cincinnati,  Ohio       , / 


ft  Church  Street.  New  York.  N.  Y. 
•f  South  Clinton  St.,  Chicago,  I1L 
41S  Ohio  Building.  Toledo,  Ohio 


SALES  OFFICES 

414  Finance  Bids..  C)e«Afcl  Ohia 
1042  Granite  Bldg..  RoepH.,N.Y. 
818   TiUe   Bids.,   Bartfmore.'  Md, 


422  First  Avenue,  Pittsburgh.  Fa. 
1210  Arch  Street,  Philadelphia.  Pa. 
Sheldon  Bids.,  San  Francisco,  Cat 


ORMICA 

A  Laminated  Phenolic  Condensation  Product 
SHEETS    TUBES  RODS 
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CROSLEY 


1      i  1  \  *  \ 


^Better-  Cost  Less 


\ 


orce 


Crosley  Radio  Receiving  Apparatus 

LINES  OF  FORCE  to  an  electrician  mean  the  invisible 
magnetic  field  set  up  about  a  magnet  or  coil  of  wire  carry- 
ing an  electric  current.  Were  it  not  for  these  LINES  OF 
FORCE,  wireless  communication  would  be  impossible. 

LINES  OF  FORCE  to  a  manufacturer  are  the  invisible 
field  of  Favorable  Opinion  set  up  about  his  product  which 
insures  steadily  increasing  sales.  It  is  only  when  a  manu- 
facturer places  on  the  market  articles  of  real  merit  at  a 
legitimate  cost,  that  his  LINES  OF  FORCE  become 
established. 

The  LINES  OF  FORCE  created  about  CROSLEY  Radio 
Instruments  have  made  them  the  most  attractive  buy  in  the 
Radio  field  today.  Study  carefully  the  descriptions  and 
prices  on  the  opposite  and  four  succeeding  pages  and  you  will 
see  why  CROSLEY  instruments  carry  with  them  the  in- 
visible LINES  OF  FORCE  that  overcome  and  break  down 
^       sales  resistance.  Then: 

SEND  FOR  CATALOG 

DEALERS  &  JOBERS:— If  you  offer  CROSLEY  Appara- 
tus to  your  trade,  you  will  be  working  with  the  LINES 
OF  FORCE  instead  of  against  them.  The  demand  for 
CROSLEY  Instruments  is  increasing  by  leaps  and  bounds. 
Write  for  our  attractive  discount  sheet. 


CROSLEY  MANUFACTURING  COMPANY 
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CROSLEY  RADIO  APPARATUS  has 
been  recognized  as  the  standard  of  value 
at  a  moderate  cost.  Our  efficient  staff  of 
engineers  has  simplified  these  instru- 
ments so  that  they  can  be  installed  and 
operated  by  a  novice. 


crOSlev 


CROSLEY  CRYSTAL  RECEIVER  MODEL  1.  Complete  with 
head  phones,  antenna  and  insulators,  ready  to  install  without 
additional  equipment.  Will  receive  wave  lengths  from  200 
to  600  meters  and  has  a  range  of  26  or  30  miles.  It  has 
been  known  to  receive  up  to  200  miles.  Beginners  in  Radio 
will  find  this  a  very  efficient  unit.  It  can  be  used  with  any 
units  to  increase  the  range  and  volume. 


as- 


CROSLEY  AUDION  DETECTOR  UNIT. 
While  this  unit  may  be  used  with  prac- 
tically any  type  of  tuner,  we  recommend 
it  especially  in  combination  with  the 
CROSLEY  CRYSTAL  RECEIVER  MODEL 
1.  It  is  designed  to  be  operated  with 
almost  any  crystal  detector  set.  It  will 
increase  the  range  of  a  crystal  outfit  to 
about  a  hundred  miles.  One  user  in  Min- 
nesota hears  Pittsburgh  and  Schenectady. 
The  Combination  is  equivalent  to  our 
HARKO  SENIOR  MODEL  V. 
Price  without  tubes,  batteries  or 
phones   $7.80 


Showing  the  CROSLEY  CRYSTAL  RECEIVER  MOD- 
EL 1  attached  to  a  CROSLEY  AUDION  DETECTOR 
UNIT.  This  arrangement  changes  the  principle 
from  Crystal  to  Audion  and  the  detector  stand 
must  be  eliminated  from  the  remainder  of  the  cir- 
cuit. The  accompanying  photograph  shows  how 
this  is  accomplished  by  the  simple  connection  of 
the  binding  posts.  The  upper  and  lower  posts  are 
connected,  as  are  the  middle  posts  on  the  left 
side  of  the  detector  unit.  "A"  and  "B"  batteries 
and  one  detector  tube  are  needed  in  the  opera- 
tion of  the  outfit. 


CROSLEY  HARKO  SENIOR  MODEL  V  is  a  com- 
bination of  the  two  units  opposite  in  one  cabinet. 
It  makes  a  very  neat  and  compact  arrangement 
of  a  combination  tuner  and  audion  detector.  We 
are  confident  that  you  will  find  nothing  better  on 
the  market  at  any  price.  Price  without  tubes^bet- 
teriee  or  phones  #20.00 


■i  ' 


CROSLEY  RADIO  FRE- 
QUENCY TUNED  AM- 
PLIFIER. This  unit  can 
be  used  with  practically 
any  type  of  Audion  De- 
tector Outfit,  and  is  es- 
pecially recommended  for 
use  with  a  combination 
of  crystal  receiver  and 
audion  detector,  or  HAR- 
KO SENIOR  MODEL  V. 
It  is  the  feature  of 
all  of  our  larger  units. 
Being  of  our  own  design,  we  are  proud  of  it.  The  R.  F. 
T.  A.  not  only  amplifies  the  signals  before  they  reach 
the  detector,  enabling  it  to  work  more  efficiently,  but 
also  makes  sharper  tuning  possible  and  eliminates  inter- 
ference to  a  wonderful  degree.  Will  add  at  least  six 
times  the  volume  and  range.     Price  $15.00 


Showing  a  combination,  of  the  CROSLEY  CRYS- 
TAL RECEIVER  MODEL  1.  THE  CROSLEY 
AUDION  DETECTOR  UNIT  and  a  CROSLEY 
RADIO  FREQUENCY  TUNED  AMPLIFIER.  It 
is  equivalent  to  the  CROSLEY  RECEIVER 
MODEL  VI  shown  on  the  next  page.  See  that 
description. 

Dealers  and  Jobbers  everywhere.  If  your  dealer 
does  not  handle  CROSLEY  instruments  write 
us  direct. 

Write  for  Catalog 


CROSLEY  MANUFACTURING  CO. 

DEPT-  QST  2  CINCINNATI,  OHIO 
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A  wire  from  the  house  top  to  a  nearby 
tree  or  building  for  antenna.  A  connec- 
tion to  the  radiator  or  water  pipes  for 
a  ground.  Connect  these  to  a  CROSLEY 
set  and  you  are  ready  to  receive  music, 
news  reports,  sermons  and  what  not  by 
the  turn  of  a  dial. 


RECEIVER  MODEL  VI.  This  set  consists  of  one 
stage  of  Tuned  Radio  Frequency  Amplification  and  Audion 
Detector.  It  is  normally  for  use  with  head  phones  but  is 
especially  recommended  for  use  with  any  type  of  loud  speaker. 
Additional  amplification  is  unnecessary  if  head  phones  and 
horn  are  used  in  receiving  local  stations.  It  is  equivalent  to  the 
combinations   opposite   and   on    the   preceding  page. 

Price   without   tubes,   batteries   or   phones  $30.00 

CROSLEY  TWO- 
STAGE  AUDIO 
FREQUENCY 
AMPLIFIER 
With  this  unit, 
two  stages  of  au- 
dio frequency  am- 
plification can  be 
added  to  any  type 
of  radio  appar- 
atus. Can  be  used 
i  n  conjunction 
with  the  CROS- 
LEY CRYSTAL 
RECEIVER  MO- 
DEL 1  and  CROS- 

fWggJ^TOOT.J DEOSim  HARKO  SENIOR  ^MODEL 
MODFr  VI  T?:  R  7\  A*  or  CROSLEY  RECEIVER 
hundSJl  hL  n  U"!t  11ne.reaae8  th*  v°»™e  about  one 
he  «  vP  ^'ti  Destgned  to  match  up  uniformly  with 
the  above  mentioned  untts.  Without  tubes,  batteries  or 
 $25.00 


Showing  a  combination  of  the  CROSLET 
HARKO  SENIOR.  MODEL  V  and  R.  F. 
T.  A.  UNIT.  This  combination  i*  made 
■imply  by  connecting  the  binding  posts 
directly  across.  An  amplifier  tube  is 
used  in  the  HARKO  SENIOR  UNIT  with 
the  grid  leak  and  condenser  bridged  or 
short  circuited.  The  detector  tube  iu 
then  placed  in  the  radio  frequency  tuner. 
Thus  this  new  unit  contains  the  radio 
frequency  toner  and  the  detector  tube 
and  its  control. 


CROSLEY  HARKO  SENIOR  MODEL  V 
AND  TWO-STEP  AMPLIFIER.  The  work- 
ing  qualities  of  each  of  this  combina- 
tion have  been  described  separately.  This 
combination  is  not  only  equal  in  effi- 
ciency bnt  the  total  cost  of  the  sepa- 
rate nnits  is  lower  than  that  of  any  other 
three- tube  outfit.  The  controls  are  sim- 
ple and  are  very  limited  in  number  re- 
quiring very  little  skill  in  accurate  ad- 
justment. 


'.,XS 
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CROSLEY  RECEIVER  MODEL  VI  AND  TWO- 
STAGE  AMPLIFIER.  This  combination  is  equiv- 
alent to  the  CROSLEY  RECEIVER  MODEL  X 
shown  on  the  next  page.  With  this  combination, 
ship  and  shore  stations  on  the  Atlantic  Coast 
easily  are  copied  in  Cincinnati,  while  radio  tele- 
phone concerts  and  voice  from  Pittsburgh,  De- 
troit, Chicago,  Newark,  N.  J.  and  many  other 
broadcasting   stations   are   easily   picked  up. 


CROSLEY  CRYSTAL  RECEIVER  MODEL  1,  AUDION 
DETECTOR  AND  TWO-STEP  AMPLIFIER.  This 
Combination  is  the  same  as  the  HARKO  SENIOR  and 
TWO  STEP  AMPLIFIER  hooked  together.  It  is  excep- 
tionally efficient  in  the  reception  of  signals  broad- 
casted on  the  average  wave  length. 


Dealers  and  Jobbers  Every- 
where. If  your  dealer  does 
not  handle  Crosley  instru- 
ments,    write    us  direct. 


CROSLEY  CRYSTAL  RECEIVER  MODEL  1.  AUDION  DETECTOR, 
R.  F.  T.  A.  UNIT  AND  TWO-STEP  AMPLIFIER.  These  various 
units  hooked  up.  provide  the  same  receiving  instrument  as  the 
CROSLEY  RECEIVER  NO.  X  shown  on  next  page. 


Write  for  Catalog 


CROSLEY  MANUFACTURING  CO. 


DEPT.  QST  2 


CINCINNATI,  OHIO 
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CROSLEY  INSTRUMENTS  not  only  in- 
corporate every  refinement  of  detail  in 
the  mechanical  features  but  we  are  offer- 
ing you  beautiful  pieces  of  furniture  as 
well.  Glance  over  the  cabinets  on  this 
page  and  see  for  yourself. 


Showing  a  combination  of  the  CROSLEY  HARKO 
SENIOR  MODEL  V.  a  CROSLEY  R.  F.  T.  A.  UNIT 
and  the  CROSLEY  TWO-STEP  AMPLIFIER.  It  is 
equivalent  to  the  CROSLEY  RECEIVER  MODEL  X 
and  the  combination  on  the  preceding  page.  The 
High  Efficiency  and  low  cost  of  this  combination 
make  it  one  of  the  most  popular  instruments  on 
the   market  to-day. 


CROSLEY  RECEIVER  MODEL  XV,  This  re- 
ceiving  set  is  the  same  as  CROSLEY  RECEIVER 
MODEL  X.,  with  the  addition  of  a  special  sound 
resonating  chamber  for  use  as  a  loud  speaker 
in  *  connection  with  a  pair  of  head  phones.  The 
addition  of  this  sound  resonating  chamber  is 
a  feature  that  appeals  to  many  persons.  With 
it,  every  person  in  a  room  is  usually  permitted 
to  hear  the  music  or  signals  that  are  being 
received.  Often  it  will  be  found  that  the  entire 
bouse  is  filled  with  music  broadcasted. 
Mahogany  finished  cabinet  without  tubes,  bat- 
teries or  phones    #70.90 


CROSLEY  RECEIVER  MODEL  XX.  Crosley 
Receiver  Model  XX  is  the  CROSLEY  RE- 
CEIVER MODEL  XV  in  an  upright  cabinet. 
A  hinged  lid  when  raised,  allows  the  opera- 
tor access  to  every  part  of  the  receiving 
apparatus.  The  doors,  both  upper  and  lower 
are  also  hinged.  Directly  under  the  receiv- 
ing apparatus  is  a  highly  finished  board  that 
slips  in  and  out,  forming  a  desk  for  the 
person  operating  the  instrument.  Wires  lead 
from  the  binding  posts  on  the  receiving  set 
to  the  batteries  in  the  lower  compartment 
Music  received  on  this  instrument  will  be 
heard  throughout  a  large  room  and  often 
throughout  an  entire  house,  the  latter  feature 
depending  upon  the  power  of  the  broadcast- 
ing station. 
Mahogany  finished.  Without  tubes.  Bat- 
teries or  Phones  $100.00 

If  your  dealer  does  not  handle  CROSLEY  instruments,  write  us  direct. 

Write  for  Catalog 
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CROSLEY  RECEIVER  MODEL  X  is  a  combination  of  MODEL 
VI  and  the  TWO-STAGE  AMPLIFIER  in  one  cabinet.  In 
placing  this  Receiver  on  the  market,  we  are  offering  yoft 
a  unit  whose  range,  volume  and  selectivity-  is  remarkable. 
Nothing  can  compare  with  it  at  twice  the  price.  Developed 
in  the  CROSLEY  Laboratories,  this  unit  13  absolutely  the 
last  word  in  Radio  Receiving  Apparatus.  Used  with  head 
phones  and  loud  speaker,  it  will  bring  in  distant  stations 
all  over  the  house.  Price  without  phones,  batteries  or 
tubes   $55.06 
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CROSLEY  RADIO  CABINETS 

Realising  the  demand  for  stock  cabinet*  for  those  who 
build  their  own  sets,  we  have  developed  a  line  of 
cabinets  that  are  neat  in  design,  attractive  in  appear- 
ance and  finish  and  of  the  best  workmanship.  The 
CROSLEY  RADIO  CABINETS  are  made  of  hard  wood, 
mahogany  finish.  Live  dealers  handle  them — prices 
and  sizes  in  our  catalog. 

CROSLEY  SHELTRAN 

Incorporated  in  the  design  of  the 
CROSLEY  SHELTRAN.  are  all 
the  characteristics,  so  essential 
and  necessary  to  obtain  the  max- 
imum   amplification    from  the 
modern   vacuum  tubes  used  in 
radio  work.  These  tubes,  with 
their  high  amplification  constant, 
operate  most  effectively  at  large 
fluctuation h  of  the  grid  poten- 
tial.   The  CROSLEY  SHELTRAN 
is  designed  to  accomplish  these  results  and  tests  have 
shown  that  the  flesign  is  correct  to  insure  maximum 
efficiency.     Completely  shielded — 9  to  1  ratio. 
!  Better — Costs  Less — $4.00 


CROSLEY  BINDING  POSTS 

These  are  made  in  three  sizes — %  "  diam- 
eter, ft"  diameter  and  V4"  diameter. 
They  are  all  of  the  same  design,  how- 
ever, as  shown  in  the  illustration. 

No.    1  5<  each 

No.   2   7Ytt  each 

No.    3  10*  each 


CROSLEY  MAGFON 

No  Radio  station  is  complete  with- 
out this  MAGFON.  A  built-in  horn 
amplifies  signals,  voice  or  music. 
With  it  head  phones  are  unneces- 
sary except  on  weak  signals.  Any 
make  of  watch  case  receiver  can 
be  used  with  the  CROSLEY  MAG- 
FON by  simply  inserting  it  in  the 
back  of  the  cabinet.  Mahogany 
finished  $10.00. 


CROSLEY  RADIO  PARTS  shown  on 
these  pages  are  the  personification  of 
economy  and  efficiency.  The  fact  that 
they  are  endorsed  and  used  by  the  best 
Radio  Men  in  the  country  should  be 
sufficient  testimonial. 


CROSLEY  VARIOMETER  PARTS 

These  variometer  parts  are  made  in  our  own  large  wood 
working  plant  on  special  automatic  machinery,  which 
enables  to  not  only  offer  them  to  you  at  a  price  re- 
duction, but  to  make  each  part  accurately.  Each 
Variometer  set  consists  of  two  stators,  one  rotor  and 
the  necessary  hardware  shown  in  the  illustration. 

Made  of  poplar  wood,  well  shellaced  $130 

Made  of  Mahogany   1.75 

Winding   form   efxtra    30 


CROSLEY  VARIO-COUPLER  PARTS 


The  CROSLEY  VARIO-COUP- 
LER is  made  with  the  same  ac- 
curacy as  the  CROSLEY  VAR- 
IOMETER, and  is  designed  to 
function  perfectly  with  it.  Each 
Vario-Coupler  set  consists  of  % 
formica  tube,  rotor  and  the  nec- 
essary hardware  for  complete 
assembly. 

Complete  as   shown   in  illus- 
tration, ready  for  assembly — 
$1.50.  Also  furnished  complete- 
ly   wound   and   assembled   complete   with    knob  and 
dial  "Better — Costs  Less" — $8.00. 


CROSLEY  CRYSTAL  DETECTOR  STAND 


This  unit  is  especially 
well  constructed,  neatly 
mounted  on  black  base 
covered  on  the  bottom 
with  green  felt.  All  parts 
are  bright  nickel  finish, 
complete  with  mounted 
crystal,  binding  posts, 
etc.,  manufactured  under 
the  following  patents : 
"Patented  January  21, 
1908;  November  17, 
1908;  June  15,  1909; 
September  7,  1909;  July 
21.  1914;  September  8, 
1914;  November  24, 
1914;  April  27,  1915; 
January  23,  1917.  Li- 
censed for  amateur,  ex- 
perimental or  entertain- 
ment purposes  only.  Any 
other  use  will  consti- 
tute an  infringement. — 
$2.60. 
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CROSLEY  RADIO  PARTS  are  manu- 
factured from  the  best  materials  money 
can  buy  and  are  the  acme  of  quality. 
We  draw  your  especial  attention  to 
the  CROSLEY  patent  BOOK-TYPE 
VARIABLE  CONDENSER  which  im- 
partial tests  show  to  have  less  resistance 
than  any  other  condenser  on  the  market. 


crOSLEy 


MODEL  A 


CROSLEY  V-T  SOCKET 

This  socket  has  been  pro- 
nounced by  many  radio  engi- 
neers the  best  socket  on  the 
market.  Ever  since  its  an- 
nouncement, its  success  has 
been  phenomenal.  Although  the 
succes*   ha*   been  largely  due 


and 


MODEL  B  MODEL 
CROSLEY  VARIABLE  CONDENSERS 
The  CROSLEY  VARIABLE  00NDXN8ERS  are  «n        ionably  one  of  the  most  radical  improvements  in  radio 
during  the  past  lew  >«.**•».     tSy  using  it,  louder  signals  are  obtained  as  it  not  only  is  simple  and  easy  to 
tune,  but  also  has  less  internal  resistance  and  no  body  capacity  effect 

Model  A,  .0005  Mfd.  (Wood  Frame)   $1.25 

Model  B,  as  illustrated,  .0006  Mfd.   $1.75 

Model  C,  .001  Mfd.  (Porcelain  Plates)   $2-25 

CROSLEY  RHEOSTAT 

This  rheostat  permits  excep- 
tionally accurate  and  delicate 
variations  of  the  filament  cur- 
rent. With'  it  the  best  pos- 
sible results  are  re;eived  from 
expensive  vacuum  tubes. 
Unique  construction  allows  the 
CROSLEY  RHEOSTAT  to  be 
mounted  on  a  panel  of  any 
thickness  up  to  and  including 
%  inch.  A  special  grade  of 
non-corrosive  wire  forms  the  resistance 
results  in  highly  efficient  service. 
Furnished  complete  with  newly  designed  taper- 
ing knob,  pointer,  ete. — "Better — Cost  Less* 
—$0.60. 

CROSLEY 
R.  F.  A.  T. 

The  CROSLEY  RADIO 
FREQUENCY  AMPLI- 
FYING TUNER  is  a 
new  unit  which  takes 
the  place  of  the  Radio 
Frequency  Amplifying 
Transformer  and  is 
much  better.  It  makes 
possible  sharp  and  effi- 
cient   tuning    over  a 

broad  band  of  wave  lengths  from  200  to  600 
meters.    The  Crosley   R.   F.   A.   T.   solves  the 
radio  frequency  problem. 
With    Instructions — $4.00. 

CROSLEY  TAP  SWITCH 

The    unique    construction  of 
CROSLEY  TAP  SWITCHES  asi 
sures  a  constant  tension  and 
eliminates  all  possibility  of  the 
switch  loosening  and  develop- 
ing  a   faulty    contact   on  the 
taps.     A  stationary  washer  of 
our  own  design  has  a  solder- 
ing   lug    which    makes  possi* 
ble  a  bus  wire  connection.  AT 
CROSLEY  TAP  SWITCHES  ai 
famished    with    a    newly  d. 
aigneu  capered  knob  and  nickel-plated  switch  ar 
and  bushing.  '  >* 

Price  each  complete.  . 

Switch    Taps    for    the    above    made    of    bras;  , 
nickel-plated  and  complete  with  brass  nut,  2\* 
cents  each. 


to  the  price,  its  real 
popularity  is  based 
on  its  high  quality 
efficiency  service  and 
practical  unbreaka- 
bility.  Patents  Pend- 
ing. Beware  of  Im- 
itators. 

Made  of  porcelain 
for  base,  or  panel 
mounting — $0.50. 


For Base Mounting 

Patent  Applied  For 


For  Panel 
Mounting 


CROSLEY  KNOB  AND  DIAL 


Attractive  and  inexpensive,  CROSLEY 
KNOBS  and  DIALS  are  extremely 
well  made  for  all  required  purposes. 
The  dials  are  made  of  solid  hard 
rubber  2jjj  in.  diameter,  with  the  let- 
ters and  figures  stamped  into  them 
and  white  enameled. 
Furnished  Standard  for  ^ "  shaft  or 
fi,"  shaft,  optional — $0.40. 
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HARGE 

TtADIO  - 
BATTERY 


02- 

A^lCKEIi 


No  muss,  trouble,  dirt— no  moving  of  bat- 
teries-loss of  time-  no  technical  cr  profes- 
sional knowledge  needed.  May  te  used 
right  in  your  living  room. 

""Ban 


D£  LUXE 


charges  your  A  or  "B"  batterv  over  night  and  is  the 
only  recti  er  on  th«  market  combining  the  following 
essential  HOMCHARGING  features; 

1 — Simplicity  itself    attach  to  any  lamp  socket  and 

connect  battel  /. 
8— SeIf-mlaH*inp.    B?tt*ry  m-y  be  connected  either 

way  and  will  always  charge. 

3 —  Fully  automatic  in  operation — gives  toner  charge — 

cannot  overcharge  or  injure  your  battery. 

4—  Safe.    AH  parts  entirely  cnc'osed.  No 

from  fire.  APPROVED  LY  UNDER  " 
EVERYWHERE. 
6 — Constructed  of  the  best  mite  rial— genuine  Bake- 
hte  Panel,  Jewell  Ammeter,  closed  Core  Silicon 
Steel  Transformer.    No  castings  used,  only 

SbSR  $$8s*\$K!*~l  UKQDAL- 

6 — No  delicate  bu'bs  to  break  or  burn  out.  Only  one 
moving  and  two  wearing  parts,  replaceable  as 
a  unit,  at  small  cost. 

AN  ORNAMENT  FOR  YOUR 
LIVING  ROOM 

IS^^feSSrfSSSSSL^  with  utility  in  the  NEW 
k  ?  ^I9MCuH,ARGER  DE  LUXE.  The  body  is 
beautifully  finished  In  mahogany  and  gold.  Equipped 
with  rubber  feet,  it  cannot  mar  polish;  d  surfaces.  It 
harmonizes  with  the  finest  living  room. 

Furnished  complete.  No  extras  to  buy.  Price,  $1 8.50 
at  all  good  dealers,  or  shipped  prepaid  upon  receipt  of 
purchase  price. 

S^y^JiJH?*™^  the  NEW  RADIO  HOM CHARG- 
ER DE  LUXE  in  actual  colors  is  FREE  for  the  asking. 
Send  for  your  copy  today. 

?J^£?JV~J0BBET$:  °ver  180,000  IIOM- 
^ARGERS  wHl  be  sol  cfthis  fall  and  winter.  Send  for 
"HOMCHARGER  Business  Builders"  and  Discounts 
and  see  how  you  can  get  your  share  of  this  business. 

The  Automatic  Electrical 
Devices  Company 

127  West  Third  St.    -   CINCINNATI,  O. 

Largest  Manufacturers  of  Vibrating  Rectifiers 
in  the  World 


A-B 

BATTERY  TESTER 

The  Jewell  A-B  Battery  tester  fills  a  need 
for  a  low  priced  but  accurate  portable 
instrument  for  checking  battery  voltages. 
Double  readings  0-12-120  volts  is  the 
range  usually  supplied,  which  takes  care 
of  the  "A"  battery  under  all  conditions 
and  the  "B"  battery  up  to  the  highest 
commonly  used  for  receiving. 

PRICE  $10.00 

We  were  the  first  to  supply  a  complete 
line  of  miniature  radio  instruments  of 
uniform  size.  Ask  your  dealer  or  write 
to  us  for  complete  radio  circular. 

Jewell  Electrical  Instrument  Co. 

1650  Walnut  Street,  Chicago 


)4 


Na-ald 

De  Luxe 
V,  T.  Socket 


Contact  strips  of  laminated 
Phosphor  bronze  press  firmly 
against  contact  pins,  regardless 
of  variation  in  length.  No  open 
current  trouble  possible. 
Socket  moulded  from  genuine  Condensite.  Practi- 
cally unbreakable.  Special  protected  slot,  with  ex- 
terior reinforcement.  Unaffected  by  heat  of  bulbs 
or  soldering  iron.  All  excess  metal  eliminated,  aid- 
ing reception.  May  be  used  for  5  Watt  power  tube. 
Highest  quality  throughout.    Price  76c. 

Special  proposition  to  dealers  and  jobbers. 
ALDEN-NAPIER  CO. 

Dept.,  M. 

52  Willow  St.  SPRINGFIELD,  MASS. 
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if^CUUM  TUB* 


4 


1 


Built 


To  Give  Maximum 
Efficiency 

VACUUM  tubes  are  used  for  two  distinct  individual  purposes  in  a  receiving 
set— as  DETECTORS  and  as  AMPLIFIERS.  The  qualifications  of  a  tube 
for  these  two  uses  are  so  different  that  for  maximum  efficiency  tubes  of  entirely 
different  design  must  be  used. 

This  point  was  one  of  the  chief  considerations  of  the  research  engineers  who 
designed  Cunningham  tubes  in  the  great  laboratories  of  the  General  Electric 
Company.  After  years  of  research  and  experimental  work,  the  Cunningham 
C-300,  a  SUPER-SENSITIVE  DETECTOR,  and  the  Cunningham  C-301,  a  DIS- 
TORTIONLESS AMPLIFIER,  were  developed.  These  two  tubes,  now  nationally 
recognized  as  standards  for  all  types  of  receiving  sets,  are  responsible  for  the 
highly  perfected  results  obtainable  in  radio  phone  reception. 

Amplifies  As  It  Detects 


TYPE  C-300 
GAS  CONTENT 
DETECTOR 

$5.00 


TYPE  C-301 
HIGH  VACUUM 
AMPLIFIER 
$5  50 


PATENT  NOTICE 

Cunningham  tubes   are  covered   by  patents  dated 
11-7-05,    1-15-07,   2-18-08   and   others  Issued 
and  pending?.     Licensed  only  for  amateur 
or  experimental   uses   in   radio  com- 
munication.    Any  other  use  will 
be  an  infringement. 


248  Firit  Street 

San  Francisco,  Calif. 


Trmdimg  — 

AUDIOTRON  MFG.  COMPANY 


Tb«  tradt  mark  QJE 
M  the  fTL»ruiU«  'of 
taut  quaJlty  tn»M. 
Each  tab*  .1  care- 
fully lnipect«d  tad 
Mated  Wort  Ittrlof 
tat   O    E.  factory. 


154  Wast  Lake  Street 
Chi  car  o,  Illinois 
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Giblin-Remler 
Inductance  Coils 

Ideal  For  Reception 
On  All  Wave  Lengths 


It  is  well  known  among  radio  engineers  that 
the  most  efficient  receiving  sets  are  those  designed 
so  that  all  of  the  turns  of  wire  in  their  induct- 
ance coils  are  in  constant  use,  regardless  of  the 
wave  length  being  received.  This  factor  limits 
the  wave  length  range  of  the  most  efficient  sets 
for  Radiophone  reception. 


Inductance  and  Minimum  Distributed  Capacity 


\ 


Jjlff 


lift 


US 


RG  90M  IM 
RG  29M  ISO 
RG  39M  IJO 
RG  BOM  1.90 
RG  79M  IM 
I  RG  10OM  1.70 

RG  180M1.7S 
RG  XOOM  IJO 
RG  2SOM  1.90 
RG  300M  2.00 
RG  400M  2.10 
RG  BOOM  2^0 


RG    20U  .70  J030 

RG    S9U  .70  4MI 

RG    38U  70  j093 

RG    SOU  jBO  lOO 

RG    7BU  M  J77 

RG  100U  00  040 

RG  1SOU   .95  1.503 
RG  200U  1.00  2.99 
RG  2SOU  1. 10  4.ZO 
RG  300U  1.20  0.11 
RG  400U  IJO  11-04 
RG  SOOU  ISO  17JSO 


39  14*3 

47  15.2 

97  ISA 

114  21.9 

193  19.9 

217  19.9 


79 
129 
199 


799 
1179 
1990 


812 


291  14.9 

374  14.7  990 

424  12.1  990 

494  11.2  1030 

913  9.7  1390 

747  9.0  1730 


I.I 
IM 


903    993  12w9 


7.1 
IRS 
19* 


RG  900M  2.40  RG  OOOU  130  293  1024  10.1  2290  1028O 
RG  7B0M23S  RG  7S0U  138  393  1249  113  2990  11980 
RG1000M3.4O  RGl  OOOU  230  71.9  1920  103  3670  19O0O 
!  RG1280M  330  RG1280U  230  109.O  1930  9.7  4390  19700 
RG150QM44Q  RC1900U  330  159.5  2300    93  8300  23900 


ThU  UkbU  compiled  b, 
Laboratory 


Robart  F  Fldd  of  Crufl  Hl»b  TmuIm  EUctrkal 
Harvard  University.  " 


Maximum  efficiency  is  obtained  for 
any  given  range  of  wave  lengths  in 
either  single  circuit  or  coupled  circuit 
receivers  by  using  Giblin-Remler 
Coils,  shunted  by  variable  condensers. 
Any  desired  range  of  wave  lengths 
is  at  the  operator's  disposal  by  merely 
changing  the  size  of  the  coils  used  in 
the  coil  mounting. 

This  operation  does  not  require  the 
connecting  of  any  wires  and  is  as 
simple  and  quick  as  inserting  a  tele- 
phone plug  in  a  jack.  If  variable  con- 
densers of  .001  micro-farads  capacity 
are  used,  four  sets  of  Giblin-Remler 
Coils  (of  sizes  determined  from  the 
table)  will  cover  the  entire  range  of 
wave  lengths  between  128  and  23,800 
meters. 

Send  10c  for  new  UO  page  Render 
Catalogue  just  off  the  press  contain- 
ing circuit  diagrams  for  Render 
Apparatus  and  other  useful  informa- 
tion including  a  table  of  inductance, 
capacity  and  wave  length. 


REMLER  RADIO  MANUFACTURING  COMPANY 


248  Firot  Street,  San  Francioco,  Cal. 
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Remler  No.  42  BakeliU 
Panel  Plug 
Price  60c 


Remler  No.  43  Bakelite 
Coupling  Plug 
Prite  90c 


SMI 


Remler  No.  46  Battelite 
Coupling  Phag 
Price  $1.00 


Remler  No.  400  3  Coil  Mounting 

The  Remler  No.  400  3  Coil  Mounting  is  specially 
designed  for  the  Giblin-Remler  Inductance  Coils, 
but  is  equipped  with  standard  coil  plugs  and  per- 
mits the  use  of  any  standard  inductance  coil. 
Bakelite  Panel  and  Base. 

Price  $7.50 


Remler  No.  44  Extension  Handle  ' 

This  handle  is  used  on  the  No.  400  Coil  Mounting  and  fits  No. 
43  and  46  coupling  plugs.  The  brass  rod  is  nickel  plated  and 
fitted  with  moulded  insulating  handle.  Two  hexagon  nuts 
provided  for  locking  on  plug.    Length  5%". 

Price  30c 


Specify  Rentier— 
It  Radiates 
Quality 

The  Remler  All  BAKELITE  3 
coil  mounting  is  undoubtedly  the 
most  efficient  coil  mounting  on  the 
market.  The  special  shape  of  the 
Plugs  allows  a  coupling  range  from 
zero  to  90  degrees.  The  use  of  the 
long,  insulated  handles  for  adjust- 
ing coupling  keeps  the  operator's 
hands  away  from  the  coils  and 
minimizes  body  capacity  effects. 

For  those  who  desire  to  build 
their  own  sets  Remler  high  quality 
BAKELITE  panel  and  coupling 
plugs  and  Extension  Handles  are 
sold  unmounted  as  listed  above. 


Send  10c  for  new  40-page  Remler  Cata'ogue  just  off  press,  containing  circuit  diagrams  for  Rem- 
ler Apparatus  and  other  useful  information,  including  a  table  of  inductance,  capacity  and  wave  length. 

REMLER  RADIO  MFG.  COMPANY 


248  First  Street,  San  Francisco,  Cal. 


154  W.  Lake  Street,  Chicago,  III. 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


107 


Digitized  by 


Google 


Li 


7%e  Only  Knob  and  Dial 
Without  a  Set-screw 


The  unsifhtly  and  troublesome  SET-SCREW  U  *t  last 
eliminated.  No  mora  splitting  the  heed  of  the  seUscrww 
or  stripping  off  threads,  perhaps  ruining  the  dlaL 
To  mount  tho  TATT-KNOB-AND-DIAL  simply  hold  the  dial 
with  one  hand  and  screw  on  the  knob  with  the  other;  a 
few  seconds  does  it.  No  tools  are  necessary.  When  fastened 
it  is  self  centering  and  self  aligning. 

This  beautiful  patterned  KNOB-AND-DIAL  is  made  of  the 
best  grade  of  BAKELITE. 


To  those  building  their  own 
sets — Don't  fail  to  use  this 
dial,  it  is  REVOLUTIONARY 
in  its  field  and  is  the  PEER 
of  all  KNOBS- AND-DIALS. 
If  your  dealer  has  none  write 

Price— %T   


us,  and  we  will  refer  you 
to  one  who  has. 

Dealers  If  your  Jobber  Is 
not  stocked  up  write  us  and 
we  will  refer  you  likewise. 

 $140 

 $1.00 


Patented  June  20;  1922. 


We  Sell  Strictly  to  Manufacturers 
and  Jobbers — whom  we  invite  to 
write  us  for  samples  and  discounts. 

TAIT  KNOB  &  DIAL  COMPANY 

Incorporated 

11  East  42nd  Street.   Dept.  Q.   New  York 

Phone  Murray  Hill  0341 


Used  and  Recommended  by 
the  Largest  Radio  Concerns 


COPPF.RWELD  IS  30*  "STRONGER. 

thanOpp-r,  can  be  string  taut,  stays  up  vvTn  . 
QthccViri  ■  slretch  alid  break  ajiJ  give 
.         wUclxi^nl  "efficiency." 

:  .  COPPER »J  CLAD'  STEEL  COMPANY 

'      IftnibDOOK  P.  O  ,  MAN  KIN,  PA. 

Directions  for.  Antenna  construction 


BUY  IT  IN  CARTONS 


TRANSFORMER  ENGINEERS  SINCE  1911 

ARE  MANUFACTURERS 
of 

TRANSFORMERS 
INDUCTANCES 
&  CHOKE  COILS 
for 
RADIO 

72  Vz  Francis  Ave.,  Hartford,  Conn. 
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WITHIN  the  last  few  months  many 
concerns  have  engaged  in  the 
manufacture  of  radio  parts,  and  the 
market  has  become  flooded  with  ap- 
paratus of  varied  design  and  wide  price 
range. 

Obviously,  greater  discrimination 
must  be  practised  by  the 
buyer  of  radio  materials. 


Is  not  the  guarantee  of  a  responsible 
Corporation  a  factor  to  be  considered? 
For  twelve  years  the  Eisemann  trade- 
mark has  been  recognized  in  the  auto- 
motive industry,  as  an  assurance  of 
quality  and  dependability.  The  same 
high  standards  are  maintained  in  the 
manufacture  of  radio 
parts. 


Audio  Frequency 
Amplifying 
Transformer 

This  part  used  as  an  in- 
tervalvf  unit  in  a  cascade 
amplifying  outfit,  utilizes 
to  the  highest  degree  am- 
plifying properties  of  all 
makes  of  vacuum  tubes. 
Maximum  amplification 
within  the  tube  limits  is 
made  possible  and  distor- 
tion of  the  signal  is  elimin- 
ated. The  ratio  is  nine  to 
one. 

Highest  degree  of  insula- 
tion of  the  primary  and 
secondary  windings  is 
assured  by  the  vacuum 
impregnating  process  In 
manufacture. 

Price  each  $6.00 


Head  Set 

The  Eisemann  Head  Phone 
will  faithfully  reproduce  all 
broadcasted  musical  and 
spoken  sounds.  It  is  of  simple 
design,  yet  rugged  and  sturdy 
of  construction.  The  set  is  un- 
equalled for  quality  oftoneand 
balance  of  the  receivers. 

Spec//?  ca  tion  a  : 
Receiver  case— aluminum. 
Coils  —  wound  with  highest 

grade  enamelled  insulated 

copper  wire. 
Resistance— 2,200  Ohms. 
Magnets  —  High  percentage 

tungsten  steel— permanent. 
Diaphragm — Rust-proot. 
Cord — Six  foot. 

Head  Band — Approved  spring 
wire  — self-adjusting  sliding 
rod  type. 

Price  complete— $8.00 


Vacuum  Tube 
Socket 

The  contact  points  or 
fingers  are  supported  by  a 
single  piece,  tempered  steel 
spring  of  proper  tension. 
The  four  terminals  are  in- 
sulated from  this  spring  by 
Bakelite  insulation. 

The  socket  is  an  all- 
metal,  non-breakable  type 
with  provisions  for  table  or 
panel  mountings. 

Price  each  50c 


Send  for  Folders  de- 
scribing Eisemann  Radio 
Equipment. 


RADIO  DIVISION 

Eisemann  Magneto  Corporation 


William  N.   Shaw,  President 

32  -  33rd  Street,  Brooklyn,  N.  Y. 


DETROIT 


CHICAGO 
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Magnavox 

y^krags  Oh/Enlerlammmt 


the 
arm 


ae ftcet 
with  wirvUss  the  tmles 
between  city  and  county 

Without  a  Magnavox 
fta  Jio  no  wireless  receiv- 
ing set  is  complete.  It 
makes  it  possible  to  hear 
all  that  is  in  the  air  as  if 
it  were  being  played  by 
your  phonograph. 

R-2  Magnavox  Radio  with 
18-inch    horn  ..$85.00 
R-3  Magnavox  Radio  with 
14-inch    horn    .  .$45.00 
Model  C  Magnavox  Pow- 
er Amplifier 
2  Btage  AC2-C  .$80.00 
3-stage  AC3-C  110.00 
Any  radio  dealer  will  demon- 
strate for  you,  or  write  to  us 
for  descriptive  booklet  and 
name  of  nearest  dealer. 

The  Magnavox  Co. 

Oakland,  California 
4    /.  Office:  370  Seventh  Ave. 


$i&dio  brings  it 

JgAGNAVOX 


John  G.  Rieger, 

Radio  Editor  of 


f Buffalo  Evening  News 


says 

"The  first  time  I 
used  a  Bradley stat, 
I  could  scarcely  con- 
ceal my  joy.  It 
gave  better  adjust- 
ment than  any  ver- 
nier arrangement  I 
had  previously  tried, 
and  all  in  one  move- 
ment of  a  knob. 

Electric  Controlling  Apparatus 

277  Greenfield  At. 
Milwaukee,  Wisconsin 


PERFECT  FILAMENT  CONTROL 


BOSTON  RADIO 
EXPOSITION 

AND 

N.  E.  AMATEUR 
CONVENTION 

MECHANICS  BUILDING 

Entire  Week  Oct  30-Nov.  4 

Covers  New  England  with 
One  Exposition 

SPACE  AVAILABLE  NOW 


Executive  Offices: 

5  Park  Square,      Boston,  Mass. 
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Broadcasting  a  Message  of 
Radio  Reliability 


OLOCO 


TRADE  MARK  RFC.  O    S.  PAT  OFF- 

Buy  by  this  Name  and  You  Buy  Right 

COTO-COIL  CO.  is  not  a  mushroom  growth  in  the  Radio 
Field.    We  were  winding  electrical  coils  long  before 
the  radio  boom.  We  are  here  to  stay.   Our  products  are 
right  to  hold  their  own  in  any  comparison  for  quality. 
Electrically  correct  and  mechanically  accurate.  Even 
the  Cotoco  Dial  is  a  better  produce-practically 
unbreakable,  with  metal  insert  to  assure  smooth 
action. 


COTOCO  VARIABLE 
AIR  CONDENSER 

Scientifically  correct 
for     minimum  of 
electrical  losses.  A 
line  machine  pro- 
duct that  is  as 
superior  as  it 
looks. 


COTOCO  AMPLIFYING 
TRANSFORMER  FOR 
AUDIO  FREQUENCY 


Send  Us  Your 
Dealer's  Name 

if  he  does  not  carry 
Cotoco  Products.  We 
will  mail  you  FREE 
Connection  Diagrams 
for  Loop  Aerial  set 
and  see  that  he  can 
supply  you. 

COTO-COIL  CO. 

87  Willard  Ave., 
Providence,     R.  I. 


The  perfected 

protection 
against  distor- 
tion     in  head- 
phones     or  loud 
speaker.  Stable 
audibility  over  a  wide 
of  frequencies. 


COTOCO  HONEYCOMB 
INDUCTANCE  COIL 

Yet  to  find  its  equal  as 
a  compact,  neat  and  re- 
markably efficient  induct- 
ance unit.  The  original 
and  still  the  best. 


MoantM  on  Either  Fixed 
or  Trunnion  Bracket* 
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CHICAGO  RADIO  SNOW 


THE  COLISEUM  ILLINOIS 

TO 


SATURDAY 
OCT.  14TH 


SATURDAY 
OCT.21ST 


THE  PUBLIC  the  WILL  MEET 

will  meet  MANUFACTURER  thepubuc 

IN 

THE  LARGEST  STREET-FLOOR  EXPOSITION  BUILDING 
IN  THE  UNITED  STATES 


A  COMPREHENSIVE 
PROSPECTUS  NOW  READY 
WRITE  FOR  IT 


BUSINESS  OFFICE 
549  McCORMICK  BLDG. 
PHONE  WABASH  1844 


LAMB  QUALITY  APPARATUS 


'Z.  <'* 


'I  © 


—Price  $60.00— 

Our  Improved  Detector-2  Stage  Amplifier  Unit 

Maximum  amplification  with  minimum  distortion.    The  result  of 
concentrated  research  work,  in  our  laboratory.  Really  a  beautiful  piece 
of  apparatus.'  Interesting  literature  on  request.   Discounts  to  Dealers. 
F.  JOS.  LAMB  COMPANY 

1938  Frankin  Street,  Detroit,  Mich. 


Das.  (987 


RADIO  CLUB  PINS 

An  emblem  made  to  order  for  your 
Club  will  work  wonder* — Write 
today  for  free  62  page  catalog 
showing  Radio  emblems,  class 
rings  and  pins.  Samples  loaned 
to  officers. 

METAL  ARTS  CO.,  INC. 
7753  Sovtk  Ave.,  Rackester,  N.  Y. 


RADIO  A  BAT'IEKILS 

Built    Rifbt    Sine.  1003 

WITHERBEE  STORAGE  BATTERY 
COMPANY,  INC. 

234  W.  55th  Street,  New  Ymrk 


112 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


RADIO  FREQUENCY 


Radio  frequency  amplification  will  be  the  popular  method  of  recep- 
tion for  A.R.R.L.  operators  this  winter.  This  method  of  reception  neces- 
sitates the  careful  adjustment  of  grid  potentials.  This  can  best  be  done  by 
carefully  constructed  potentiometers.  It  is  essential  that  something  more 
than  a  variable  high  resistance  be  used.  The  contact  must  be  smooth  so 
as  to  eliminate  noises;  the  base  must  be  of  a  high  insulating,  non- 
absorptive  substance;  and  the  resistance  high  to  prevent  a  rapid  battery 
discharge. 

The  General  Radio  Company  Type  2 14- A,  400-ohm  potentiometer 
was  constructed  for  just  this  service.  Many  of  the  original  experiments 
on  radio  frequency  amplification  and  super-regeneration  were  conducted 
using  this  very  potentiometer. 

Can  you  get  at  critical  points  on  the  curve  of  your  detector  tube? 
You  can  if  you  use  one  of  these  potentiometers  in  your  plate  circuit. 

The  construction  of  these  potentiometers  is  similar  to  that  of  our 
Type  214  rheostats  that  have  met  with  your  approval  for  many  years. 
They  are  all  made  in  two  styles  of  mounting,  214B  for  front-of-panel, 
and  214A  for  back-of-panel.   Ask  to  see  them  at  your  local  dealers. 

Type  214A  2  ohm — 2.5  amp.  Rheostat  $2.25 

Type  21 4A  7  ohm — 1.5  amp.  Rheostat   2.25 

Type  214 A  400  ohm  Potentiometer   3.00 

Type  214B  2  ohm — 2.5  amp.  Rheostat   2.25 

Type  214B  7  ohm — 1.5  amp.  Rheostat   2.25 

Type  214B  400  ohm  Potentiometer   3.00 

Send  for  Free  Radio  Bulletin  9U-Q 

GENERAL  RADIO  CO. 

MASSACHUSETTS  AVENUE  AND  WINDSOR  STREET 

CAMBRIDGE  39,  MASSACHUSETTS 

Standardize   on   General  Radio   Equipment  Throughout 

Do  not  confuse  the  products  of  the  GENERAL  RADIO  CO.  with  those  of  other 
concerns  using  the  words  "General  Radio."  The  General  Radio  Co.  hat  been  man-i 
u  factoring  radio  and  scientific  instruments  for  many  years.  It  has  no  affiliation  with 
any  other  company. 
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"She's  A  BeautP 

In  performance 

and  workmanship 

3  Radio  Detector  and 
two  audio  at  $125.00 
for  use  on  loop  and 
$150.00  for  loop  or 
plain  antenna  work. 
Extreme  distance. 
Unsurpassed  clear- 
ness.  We  have  a  com- 
plete QUALITY  line. 
f<  'Nuff  sed," 

Scientific  Engineering  Assn. 

817  Main  St,  Cincinnati,  Ohio 


THE  NEW  ROBERTSON-DETROIT  CHOPPER 

The  result  of  over  a  year's  continuous 
experimental  work  to  improve  upon  our 
old  model. 

Bakelite  Wheel  five  inches  in  diameter, 
mechanically  perfect,  varying  less  than 
one  thousandth  inch  (.001  ')  in  thickness 
over   entire   circumference,   runs  dead 
true,  no  vibration  of  brushes.  Thirty 
large  contact  inserts. 
Brushes  of  brush  copper  and  phosphor 
bronze,  long  and  flexible  with  tension  ad- 
justable while  Chopper  is  running. 
Supporting  structure  of  Bakelite  and 
brass.    Well  built  and  strong. 
Motor:  Westinghouse  one  twelfth  (1/12) 
H  P.  either  A.C.  or  D.C.  RPM 
Patent  Applied  for  practically   1800  with  Chopper. 

Robertson-Detroit  Choppers  now  in  use  from  New  Jersey  to  California.  Over  25  in 
Detroit  alone.    Among  others— 8BO,  8ZZ,  8KH,  8BA,  8IZ,  8XAE,  8GR,  and  WWJ. 

PRICE  F.O.B.  DETROIT  $35.00 

ANNOUNCEMENT  OF  OUR  SYNCHRONOUS   RECTIFIER   IN  THE   NEAR  FUTURE 

ROBERTSON  CLOCK  &  INSTRUMENT  CO. 

409  EAST  CONGRESS  STREET,  DETROIT,  MICHIGAN 


AMATEUR  RADIO  CALL  BOOK 

Loose  Leaf  System,  Amateur,  Special,  Experimental, 
Technical,  Telephone  Broadcasting,  etc..  kept  to 
date  monthly. 

Postal  Card  for  Particulars. 
CITIZENS    RADIO   SERVICE  BUREAU 
416  S.  Dearborn  St.,  Chicago 

Who's  Who  and  What's  Wliut 
in  Radio  Communication 
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UNIVOX  FILAMENT 
RHEOSTAT 

Honestly  made— Honestly  priced 
Bulletin  R  gives  complete  data 
Splendid  discount  to  the  trade 

Walter   R.    Horning,  Inc. 

Mfrs.  'UNIVOX*  Radio  Units 
Cleveland,  O.,  U.  S.  A. 
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No  Concerts  Missed 

Because  of 
Run-Down  Batteries 

With  a  Tungar  Battery  Charger  you  can 
easily  keep  your  batteries  up  to  full  voltage. 
It  enables  you  to  recharge  batteries  from 
any  a-c.  lighting  circuit  at  your  conve- 
nience and  at  a  minimum  cost.  The  battery 
doesn't  have  to  be  taken  out  of  the  house. 
"B"  storage  batteries,  also,  can  be  charged 
by  means  of  a  simple,  inexpensive 
attachment. 

The  Tungar  Battery  Charger  requires  no 
attention  while  operating  and  is  so  de- 
signed that  there  isn't  the  slightest  danger 
of  injuring  the  battery.  And  its  first  cost 
is  very  low. 

Tungar  has  kept  other  people's  storage 
batteries  in  condition  for  years — why  not 
yours?  Of  course,  it  is  equally  good  for 
your  automobile  battery. 

Our  new  booklet  on  the  application  of 
Tungars  to  radio  batteries  will  interest 
you.  Send  to  us  for  booklet  B-3640,  if 
your  dealer  cannot  supply  you. 


Tungar  BatUry  Ck+rgtr— $ar*t 
disappointments  and  annoyance 


Tungar 


GeneralfpElectric 

General  Office  ^rtlYil  T\  €k  -flXT  Sales  Offices  in 
Schenecia4y.NY.  V*  \J  III  il  O  <di  it  Ji  V  all  large  cities.  *-a  -7 
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"All-American"  Transformers 
Radio  and  Audio 
Frequency 

Radio  and  Audio  frequency  are  day  by  day  becoming 
more  and  more  important.  The  days  of  sets  with  detector 
only,  are  gone. 

To  get  the  best  results  you  must  use  the  best  transformers. 
"M-American"  Radio  and  Audio  Frequency  Transformers 
^        ^m        „  have  given  the  best  re- 

sults to  thousands  of 
radio  fans  in  all  parts  of 
the  country  and  will 
give  you  the  same  re- 
sults as  soon  as  you  try 
Z  fksrtsissu*-  them. 

Try  the  hook-op  Illustrated  above,  but 
be  euro  to  use  "AIU  American"  Trans- 
formora  or  you  will  not  be  satisfied. 


Ask  your  dealer. 


35  SaDearlxsra  dtCnicag^  III. 


Type  R.  2 
Type  R.  3 


KQV— Pittsburfh  Pa- — BROADCASTING  STATIONS — Washington,  D.  C*— WlfU 

Dependable  Radio  Equipment 

All  orders  with  remittance  promptly  delivered,  Post  or  Express  paid. 
Always  a  large  and  varied  stock  of  most  modern  and  reliable  Kadio 
Equipm^-^  and  Parts. 

Immediate  Deliveries  on  all  Items  Listsd 

Aeriola  Senior  Westinghouse  Receirer  ,....$08.00 

Aeriola   Grand    Westinghouse   Receiver   . 

DePoreet  Rsdiohome  Set  DT  700,   less  Batteries, 

Bulbs  and  Headset  

DeForext  2-stage  Amplifier  DT  800,  less  Bulbs  and 

Batteries   38.00 

Simplex   Variometers    6.00 

King  Amplitone  Horns   12.00 

Ho  tzer-Cabot    Headset    .   S.OO 

UV  200  Radiotron  Detector  Bulbs   6.00 

UV    201    Radiotron    Amplifier    Bulbs,   each   630 

«»Mmk*r»  r*rU<m     No.  Eveready  VT  Batteries,  each   3.00 

No?  2-A  Hsadsst      Gou,d  6-volt.  60-80  Ampere  Storage  Batteries  19.00 

$730  Enclose  Certified  Check  or  P.  O.  Money  Order  with  Orders 

DOUBLEDAY-HILL  ELECTRIC  CO. 

WASHINGTON,  D.  C.    DEALERS  WRITE  FOR  DISCOUNT   


R3  Magna* 
Loud  Speaker 
$45.00 


PITTSBURGH,  PA. 


RADIO  REALITIES 

Our  price  list,  mailed  FREE  on  request.  Contains 
complete  lists  of  reliable  Radio  Sets  and  parts— 
every  article  carrying  our  guarantee.  Mail  orders 
given   prompt  attention. 

Write  today — Special  Terms  for  Dealers 

THE  KLEIN  RADIO  &  ELECTRICAL 
SUPPLY  CO. 

4  8  Fulton  St.  and  S4  Park  Place  NEW  YORK.  N.  Y. 


IOT-KELSEY  CORPORATION 

f-f  Manufacturers  IX 

RADIO  EQUIPMENT 
4021West  KinzieSt.  Chicago  111. 
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The  Only  Authentic  Book  on  the  Construction 

and  Operation  of 

"The  Armstrong  Super-Regenerative 

Circuit" 


This  set  built  by  the  author,  George  J.  Eltz,  Jr.  E.  E.9  A.  /.  E.  E. 

Described  fully  in  52  pages — Including  21  Photographs  and  Hook-Ups,  in  simple 
non-technical  radio  language. 

Complete  Description  of  Each  of  the  Three  Circuits  Invented  by 

MAJOR  E.  H.  ARMSTRONG,  E.  E. 

How  to  Change  a  Regenerative  Circuit  to  a  Super-Regenerative 

Circuit 

Price  $1.00  Per  Copy    Mailed  or  at  your  Dealer         Not  Send  Stony*) 

RADIO  DIRECTORY  and  PUBLISHING  CO. 

45  VESEY  STREET  (Room  105)  NEW  YORK  CITY 


|^Q"J-|£|Z   The^secomi  edition  of  the  A  MA  TEUR  RADIO  CALL 


is  now  ready.     Mailed  to  you  on  receipt  of 
$1.00.    {Do  not  send  stamps) 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS  117 

Digitized  by  Google 


THE  NEW  IMPROVED 
WIRELESS  B  BATTERY 

REFILLABLE  VARIABLE 
NOISELESS  IN  OPERATION 


PRICE  $3.50 

The  Switch  Makes  It  100  p.c.  Perfect 


Must  be  seen  to  be  appre- 
ciated. It  has  all  the 
features  that  made  last 
year's  B  Battery  the  phe- 
nomenal success.  Ask  for 
catalogue  describing  our 
full  line  of  B  Batteries 
and  other  Radio  Supplies. 

For  sale  at  all  radio  supply 
dealers. 

HIPWELL  MFG.  CO 

N.  S.  PITTSBURGH,  PA. 


Send 
for  these 
Bulletins 


No.  AG- 10.  3%"  ammeters,  milli-am- 
meters,  Yoltmeters,  milli-voltmeters  and 
thermal  ammeters  for  all  receiving  and 
transmitting  sett. 

No.  AG-20.  Telephone  receivers. 
No.  AG-810.  Medium  and  large  size 
ammeters,  milli-ammeters,  voltmeters, 
milli-voltmeters  and  current  squared  me- 
ters for  all  receiving  and  transmitting 
sets. 

Distributor*    write    for    attractive  proposition* 

|     ROLLER-SMITH  COMPANY 

|  16  PARK  PLACE,  NEW  YORK  j 

§[   Offices  in  Principal  Cities  in  U.  S.  and  Canada  W 

liiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiuiuiiiiiH 


The  AmerTran 

A  BROAD  BAND 
AUDIO  FRE- 
QUENCY SUPER 
AMPLIFYING 
TRANSFORMER 


This  transformer  has  been  recently  devel- 
oped in  response  to  critical  and  exacting  de- 
mands of  discriminating  radio  engineers 
and  progressive  amateurs. 
Highest  amplification  constant  over  broad- 
est band  of  frequencies — Absolutely  with- 
out distortion  or  resonance  peaks. 
Our  Amplification  Chart  gladly  sent  on 
request — It  tells  the  story! 


LIST  PRICE— $7.00  F.  O.  B.  NEWARK  OR 
GET  IT  FROM  YOUR  DEALER 


The  American  Transformer  Co. 

Makers    of    Radio    Transformers    Since  1901 

Dept.  Q,  NEWARK,  N.  J. 
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At  Last ! 


High  Efficiency  Receivers 
at  a  Down-to-Earth  Price 

ELEVEN  years  in  the  manufacture  of 
delicate  electrical  units  and  apparatus- 
eleven  years  concentrated  in  the  produc- 
tion of  one  line  of  equipment— all  electri- 
cal, means  something  in  accumulated  ex- 
perience and  facilities. 

That's  the  answer  to  how  we  have  been 
able  to  place  on  the  market  this  super-sen- 
sitive radio  head  set  for  $6.00. 


"Hear  More  and  Cost  Less 

\U  the  high-priced  qualities.  Sensitiveness — balance 
—natural  voice  pitch — no  scratching.  Light  weight, 
iluminum  case — solid  horse  shoe  magnet — no  lamin- 
ations— bus-bar  connections — no  loose  wires. 

Jght  diaphragm,  set  to  thousandth-of-an-inch  ac- 
•uracy  from  magnet  poles.  Clean  cut.  rugged  design 
throughout.  Comfortable  on  the  head — good  to  look 
at.  Compare  them  with  other  makes  irrespective 
of  price  and  you'll  be  convinced  they're  quick  sellers. 

Write  for  exceptional  dealer  proposition, 
name  of  our  nearest  local  factory  repre- 
sentative and  for  list  of  Basco  Radio 
Products. 

Rriggs  #<^fgtratton  (p. 

JL-^MUwaukec  rRoSdCI  W  Wisconsin 


$6.00  (2000  Ohm) 
$7.50  (3000  Ohm) 
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POSACO  IRAPIQ 


QUALITY  AND  EFFICIENCY 

VERNIER  CONDENSER  WITH  SINGLE  KNOB  CONTROL 

Especially   Adapted  to  the  N«v  a  There  Is  Built  in  all  POSACO  Variable  C«- 


Ann strong  Super  -  Refwerativ 
Circuits  in  which  Variable  Con 
denser*  Play  an  Important  Part 
and  in  which  fine  adjustment 
are  Absolutely  Essential 

B-l  .001045  MFD. 

$750 

B-2  .000545  MFD. 

$7.00 

B-3  .000295  MFD. 

$6.50 

Constructed    With    the  Sam 
High    Standard    of   Quality  In 
Materials,     Workmanship  and 
Design  As  Our  Regular  VarU 

W*#  Manufactured  by 

THE  C.  D.  POTTER  CO., 


Rotary 


densers  a  41/,"  Round  Metal  Shield. 
Plates  Cannot  Turn  on  Shaft. 

A-l  .001  MFD. 

$4-50 

A-2  .0005  MFD. 

$4.00 

A-3  .00025  MFD. 

$3.50 

A-4    .000045  MFD. 

$3.00 

Ask    Your    Dealer  or 
Write   for  Circular. 
Jobbers  and  Dealers 
Write  for  Proposition 
Increase  Your  Salon 

Alden  L.  McMurtry,  LicanoM 

Stamford,  Connecticut 


MARVELOUS  MUSIC 
OF  THE  AIR 

Beautiful  concerts,  instructive  lectures, 
stories,  the  day's  news — all  radio  entertain- 
ment comes  true  and  clear  with  the 

Stromberg-Carlson 
Radio  Head  Set 

Unexcelled  in  tone:  extremely  sensitive. 
Forked  cord  permits  simultaneous  use  by 
two  observers.     A  perfected  instni-vipnt. 

You  may  order  Stromberjr- 
Carlson  Radio  Head  Set  and 
other  apparatus  from  your 
dealer — or  send  for  mille 
tin  No.  1029Q  and  order 
direct. 

Stromberg-Carlson 
Telephone   Mfg.  Co. 
Rochester,    N.  Y. 


Price  $7.50 


THE 
LATEST 


IN 
RADIO 


No.  410  Rotary  Switch  Lever: 
Double  brass  Lever,  heavily  nickel  plated.  1%  in. 
Radius.    Can't  work  loose.    Absolutely  the  BEST 
on  the  market  today.    Fully  Guaranteed.  Money 
back  if  not  satisfied. 

List  Price  $1.00.    Send  for  sample 
Manufactured  By 

VIRGINIA  RADIO  CORPORATION 

CHARLOTTESVILLE,  VIRGINIA 
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The  Thoroughbred 

Vario-Coupler 

An  essential  to  every  worth  while  radio  set 

IfT  IS  an  interesting  thing  to  observe  that  A.  Frederick  Collins, 
Inventor  of  the  wireless  telephone,  in  "The  Radio  Amateur's 
Handbook"  (Thomas  Y.  Crowell  Co.,  New  York)  places  the 
vario-coupler  first  in  the  list  of  parts  essential  to  a  successful 
regenerative  receiving  set.  This  only  serves  to  emphasize  the 
importance  of  a  proper  vario-coupler  as  essential  to  every  set 
The  Thoroughbred  Vario-Coupler  because  of  its  exclusive 
features  is  chosen  by  experienced  amateurs  to  complete  their 
sets.  The  Thoroughbred  Vario-Coupler  is  of  the  all-moulded 
type  which  reduces  losses  and  is  not  subject  to  dampness.  The 
first  seven  taps  on  the  primary  are  tapped  one  turn  at  a  time 
and  the  last  seven,  a  tap  at  each  seven  turns.  The  user  is  thus 
able  to  TUNE  IN  ONE  TURN  AT  A  TIME— a  feature  not 
found  on  any  other  vario-coupler. 

The  amateur  can  use  it  with  base  on  a  table  or  he  can 
mount  it  on  a  panel  merely  by  removing  this  base. 

The  secondary  of  the  Thoroughbred  Vario-Coupler  is 
wound  with  fine  wire  in  order  that  it  may  be  used  for  plate 
and  tickler,  thus  doing  away  with  the  need  for  a  variometer. 
On  the  average  aerial  it  has  a  wave  length  of  200  to  700 
meters.  You  can  buy  it  at  good  radio  and  electrical  stores 
for  $5  00. 

The  Thoroughbred  Vario-Coupler  is  but  one  of  fifteen  radio 
products  manufactured  by  the  Marshall-Gerken  Company  in 
their  new  and  larger  plant  at  Toledo,  Ohio. 

Write  for  interesting  literature. 

The  Marshall  -  Gerken  company 

Jackson  and  North  12th  Streets,  Toledo,  Ohio 

Thoroughbred  Apparatus 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


121 

Google 


Warren 
Head 
Sets 


Specialists  in  Head  Sets 
and  Loud  Speakers 


*4 


-  SVARREN  RADIO  PHONE  M FG  C0>c 

WARREN  .  RHODE  ISLAND, U  5  A 


ATTENTION 

RADIO  AMATEURS 


EB  Y  p 


BINDING 
OSTS 


GUARANTEE  POSTIVE  CONNECTIONS 
DEMAND   THEM    OF   YOUR  DEALER 


COMMANDER  *'H'»    ENSIGN  "H"  SERGEANT   SS  BUDDY 

To  satisfy  the  tremendous  demands  for  EBY  poBts,  we  have  arranged  with  responsible  dealers  every- 
where to  carry  a  complete  stock.    Don't  take  a  substitute.    Insist  on  an  EBY  post, 

THE  H.  H.  EBY  MANUFACTURING  COMPANY,  PHILADELPHIA,  PA. 


Each    3  for  $1.00  Na-ald 
Genuine 
Condensite  Dial 

The  dial  that  runs  true. 
Numerals  engraved  on  bevel 
and  knob  so  shaped  that  fingers 
do  not  hide  them. 
Thin  edge  with  clear  graduation  to  make 
accurate  reading  easy.  Concealed  set  screw 
in  metal  insert.  Will  not  warp  or  chip. 
Finish  and  enamel  permanent. 

Low  price  with  this  quality  possible  only 
through  quantity  production. 

Special  dealer  and  jobber  proposition.    An  opportunity. 

ALDEN-NAPIER  CO. 

52  Willow  St.  r.p.,  M  SPRINGFIELD,  MASS. 


HOWARD 
VERNIER 
RHEOSTATS 

Base  made  of  special  heat- 
resisting  composition.  To- 
tal resistance  6.8  Ohms. 
Carrying  capacity  1.5  Am- 
peres. Diameter  of  base 
2  inches.  All  sliding 
contacts  without  vernier 
adjustment  $1.10.  Order 
now. 

TESTED  EQUIPMENT 

Write,  wire  or  call  for  our  list  of  tested  radio 
apparatus 

APEX  RADIO  COMPANY,  Inc. 
1105  W.  69th  Street,  Dept.  Q,  Chicago,  Illinois 
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Complete 
Super-Regenerative  Receiver 

Look  for  this  display  box  at  your 
RADIO  dealers.  It  contains  everything 
necessary  for  the  construction  of  a  three- 
tube  super-regenerative  receiver,  as  de- 
signed and  recommended  by  Kenneth 
Harkness.  $73 

Harknesa  booklet  free  with  each  order. 


Kenneth  Harkness* 
new,  improved  booklet  on 
Super-Regeneration 
2d  Edition 

Showing  25  wiring  diagrams,  mechanical 
drawings  and  photos  illustrating  the  theory 
and  construction  of  three  different  sets  ac- 
tually constructed  by  the  author.  50c 

$i>rcial  discounts   to  dealers. 

Sljr  ftafru  (fonlft.  Inr. 

256  W.  34th  St.,  New  York 
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A  TTENTION  MR.  AM  A  TEUR  ! 


Trade  Mark 
Registered 


We  have  a  complete  stock  of  the 
old  line  Radio  Companies'  ex- 
perimental and  measuring  in- 
struments and  parts. 

The  famous  Grebe  Receivers 
and  Amplifiers  are  our  specialty. 

We  are  the  official  Radio  Cor- 
poration Distributors. 

Have  your  dealer  order  from  us. 


PHILADELPHIA  WIRELESS  SALES  CORPORATION 

Formerly  Philadelphia  School  of  Wireless  Telegraphy 
1533  PINE  STREET  PHILADELPHIA,  PA. 


AUDIO  FREQUENCY  AMPLIFIER 


Mounted  type  m 

Silicon   Steel   ur»,  — i>a.^m*:  Ter- 

minal Board;  Ratio — 9  to  1;  Insulation  test  1500 
Volts. 

Mounted  Tvpe  M — $5.00 

Semi  Mounted  Type  SM— $4.50 

Unmounted  Type  UM — $4.00 
Discount  10%   for  rush  with  order 

Designed  by  \j^QcJ^X^^s.  Engineers — 

a  quality  name  m  Radio. 
THE  STANDARD  TRANSFORMER  CO. 
 Warren,  Ohio  


KEYSTONE 

FILAMENT  RHEOSTAT 


Resistance  6  Ohms. 
Carrying  Cap.  1  Vfc  Amps. 
Base,  moulded  Bakelite. 
2  ^     In.  Diameter. 

All  metal  parts,  made  of  brass,  and  nickel 
plated. 

Large   Knob,   with   polished  pointer. 

List  Price  $1.00 

Manufactured  By 

Keystone   Radio  Company 

Dept.  Q,  Greenrille,  Penn. 
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Eveready  "A"  Batterie* 

— hardwood  box,  mahogany  finish 
— convenient  handle,  nickel  plated 
— rubber  feet  protect  the  table 
— insulated  top  prevents  short  circuits 
— packed  vent  caps  prevent  spilling 
No.  6860 —  90  Amp.  Hrs. — 45  Lbs. — $18.00 
No.  6880—1 10  Amp.  Hts. — 52  Lbs. — £20.00 


Eveready  "B"  Battery  No.  766 
Equipped  with  5  positive  voltage 
taps  ranging  from  i6>£  to  22J4 
volts.  Fahnestock  Spring  Clip 
Binding  Posts — an  exclusive 
Eveready  feature.  Price  £3  00 


Eveready  WB"  Battery  No.  774 
Equipped  with  6  positive  voltage 
taps  at  4>£  volt  intervals  ranging 
from  1 8  to  43  volts.  Fahnestock 
Spring  Oip  Binding  Posts —  an 
exclusive  Eveready  feature.  Price 
£5.00 


For  Better  Results 
USE 

EVEREADY 

w  A' and  "B"  BATTERIES 
with  your  radio  set 

For  sale  by  the  better  radio 
supply  dealers  everywhere 

Send  today  for  descriptive  booklets 

NATIONAL  CARBON  COMPANY,  Inc. 
Long  Island  City,  N.  Y. 

gJ^^afl^rft  Atlanta  Chicago  Cleveland 

City       San  Francisco 
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Make  Your  Own  Receiving  Set 


With  These  Part* 

The  National  variometer  and  varie- 
coupler  are  specially  designed  for 
the  reception  of  wavelengths  be- 
tween 160  and  650  meters.  Two 
of  the  variometers  and  the  vario- 
coupler  make  a  regenerative  re- 
ceiver that  will  bring  in  loud,  clear 
and  properly  tuned  signals. 
Make  your  own  set  and  save  40 
to  50% 

VARIOMETER 

Beautifully  finished,  substantial- 
ly buUt  and  absolutely  accurate  in 
every  detail.  Minimum  clearance 
between  Rotor  and  Stator  insures 
highest  degree  of  efficiency.  Es- 
pecially adapted  for  the  reception 
of  concerts,  lectures  and  other 
forms  of  broadcasting. 
Each,  postpaid  

VARIO-COUPLER 

the  sharp  tuning  necessary  to  fret  distant  stations.     Wound  especially 

Positive  contacts  throughout.  gQ 


$4.00 


NATIONAL  VARIOCOUPLER 
Complete  Postpaid  $3JK> 


NATIONAL  VARIOMETER 
Complete  Postpaid  $4.00 

This  180°  coupler  permits 

to  set  the  beat  results  on  amateur  wavelength  broadcasting. 
Neat  in  appearance,  efficient  in  operation.    Each,  postpaid 

VARIOMETER  PARTS — At  Factory  Price. 

For  the  amateur  who  wants  to  wind  his  own  variometer,  we  furnish  the  wooden  parts  and  all 
necessary  wire,  screws,  hardware,  etc. 
Wood  Rotors— 4"    diameter,    2"  wide, 
grooved   for   windings,   postpaid,  each 

W*aJ      QfatAM  4  a/.  " 


Wood    Stators — 4  %  "  square, 
bearing  plates,  postpaid, 
per  pair  


with 


90c 

slots  for 

$1.00 


Wire,  etc. — complete  set  of  all  wire,  screws  and 
hardware   needed   to   wind   and   assemble  the 
complete  variometer  as  shown  in  illustra- 
tion  above,  postpaid,  per  set  #VV 

DEALERS,  JOBBERS:  ATTENTION 
We  manufacture  these  variometers  and  variocouplers  in  our  own  factory  and  have  good  stock  ready 
for  immediate  shipment.    Write  fer  our  very  attractive  prices. 

1302  S.  VAN  DE VENTER. 

ST.  LOUIS,  MISSOURI   


NATIONAL  RADIO  CO.,  INC., 


WIS-WIN 


SWITCHES 

We  build  switches  de  luxe  at  a  price  within 
reason.  Special  phosphor-bronze  spring 
washer  concealed  in  the  bushing,  with 
tension  properly  adjusted  at  the  factory, 
insures  firm  contact  at  all  times.  No 
WIS-WIN  switch  need  be  taken  apart  to 
mount.  Each  switch  adjusted,  and  enclosed 
in  box  with  template  for  drilling  holes  for 
switch  points. 

Dealers:    We  can  make  prompt  deliveries 

now,  and  have  an  attractive  propo- 
sition. 

Manufacturers:  We  are  equipped  to  build 
switches  according  to  your  require- 
ments. Improve  the  quality  of  your 
sets  by  using  WIS-WIN  switches. 

Circular  S-l,  de- 
scribing our  line: 
V-blade,  Series- 
parallel,  concealed 
B- Battery,  Induct- 
ance, etc.,  sent 
free  upon  request. 

If  you  cannot  ob- 
tain W  i  s  -  W  i  n 
switches  from 
your  dealer  we 
will  ship  postpaid 
on  r  e  c  e  i  p  t  of 
No.  752   1"  radius  money  order. 

Price  55  Cents  Each 
Willis  Switch  &  Instrument  Co. 
8  Kingsbury  St.  JAMESTOWN,  N.  Y. 


JOBBERS  AND  DEALERS 


BIG 
MONEY 
IN 


ISIS 


Radio 
Equipment 


The  demand  for  RTS  Equipment  has  become  so 
great  that  for  two  or  three  months  we  have  been 
behind  on  orders.  But  now,  with  our  greatly  en- 
larged plant,  we  are  able  to  supply  standard  and 
specie]  equipment  to  dealers  and  jobbers  in  any 
quantity. 

We  show  here  one  article  that  has  proven  ex- 
ceedingly popular: 

RTS  CONDENSERS 


RADIO  TESTING  STA.  Grid  Condenser 

RTS  Capacity 
Binghamton,  N.Y.    .0005  MF 


The  RTS  Condensers  shown  above  are  standard 
in  type  and  among  the  leaders  in  the  industry. 
They  eliminate  howling,  clear  up  phone  speech  and 
make  the  tubes  perform  perfectly.  Furnished  with 
mountings  complete,  ready  for  connections.  Every 
condenser  is  thoroughly  tested.  They  are  made 
in    three  capacities. 

Grid  Condenser  .0005  M.  F.  Retails  at  30c 

r-id  Condenser  and  Leak,  combined  Retails  at.  .46c 

Phone  Condenser  .0013  M.  F.  Retails  at  30c 

JOBBERS  AND  DEALERS  OPPORTUNITY 

Now  is  the  time  to  cash  in  big  profits!  Amateurs 
in  all  parts  of  the  country  are  demanding  RTS 
equipment  and  Specialties.  Write  today  for  price 
listH  and  liberal  discounts  to  the  trade. 

RADIO  TESTING  STATION 

25  Sturgis  Street 

New  York 


Dept.  Q-1C 
B  in  ghamton, 
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CONDENSITE  "X  T 

CeloroN 

Sets  a  New  Standard  in 
Radio  Panels  and  Parts 

This  strong,  handsome,  jet-black,  insulating  material  gives  you  a 
surface  and  volume  resistivity  greater  than  you  will  ever  need,  and  a 
beauty  that  will  make  your  set  the  envy  of  your  friends.  It  is  the  ideal 
material  for  making  radio  panels  because  it  is  highly  dielectric,  machines 
readily,  engraves  with  clean  cut  characters  and  can  be  finished  with  a 
high,  natural  polish  or  a  rich,  dull,  mat  surface. 

If  you  want  the  highest  type  panel  you  can  obtain — a  panel  made 
from  a  material  approved  by  the  Navy  Department  Bureau  of  En- 
gineering— a  panel  that  will  give  you  continued  satisfactory  service — 
insist  upon  a  Condensite  Celoron  Panel. 

Make  Your  Next  Panel  of  Condensite  Celoron 

If  your  local  radio  dealer  cannot  supply  you  with  a  genuine  Con- 
densite Celoron  Panel  get  in  touch  with  us  direct.  We'll  see  that  you 
are  supplied. 

An  Opportunity  for  Radio  Dealers 

Condensite  Celoron  Radio  Panels  offer  a  sales  opportunity  un- 
equalled to  the  live  wire  dealer  who  is  keen  on  building  business  on  a 
quality  basis.  Write  us  today  for  our  special  Dealers  Proposition  and  let 
us  give  you  all  of  the  facts. 

Diamond  State  Fibre  Company 
Bridgeport  (near  Philadelphia),  Pa. 

Branch  Factory  and  Warehouse,  Chicago 
Offices  in  principal  Cities. 
In  Canada:  Diamond  State  Fibre  Co.,  of  Canada,  Ltd.,  Toronto. 
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Order  NOW  For  Fall 


DISTRIBUTORS  FOR 
Radio  Corp.  of  Amer. 
Westing  house 
General  Electric 
Frost  Kellogg 
Remler  Ac-me 
Fada  Homcharger 
Murdock  Signal 
General  Radio  Parent 
Brandes  KhHm^tine 
Baldwin  Connecticut 
liurifeufl  Arkuy 
Hijifo  Radio  Service 

Chcl-ea  Tuska 
Hokxer-Cahoi 

Cl«pp-  Ea  t  sman 
and  other 
leading  manufacturers 


When  vacation  time  is  over  and  the  days  get  shorter, 
Radio  is  going  to  take  its  place  again  in  filling  up  the 
long,  chilly  evenings  both  in  the  city  and  on  the  farm. 
There  will  be  big  demands  for  both  parts  and  complete 
sets.  Will  your  stocks  be  up-to-date  and  able  to  take 
care  of  all  this  trade? 

Now  is  the  time  to  put  your  stock  in  order  for  Fall,  not 
at  the  last  moment,  when  we  are  rushed  with  orders 
and  deliveries  may  not  be  so  prompt.  Order  Now. 
Today.  Our  new,  illustrated  Catalog  No.  200T  will 
help  you.    Send  for  it. 

WHOLESALE  ONLY 


530-534-  FERNANDO  ST. 


PITTSBURGH, PEMNA 


LINE  STORAGE  B  BATTERY 

/hr-  RADIO  Ol/TF/TS 

in.  McTighe  Storage  B"  Battery  *  rr*e  most  tattsfactory  tor 
radio  use.  It  Qives  22  volts,  I*  in  xoensive-- noiseless- -cannot 
be  damaged  by  short  circuit,  overcharging,  standma  idle  or  un- 
charged. Can  b^  fully  charged  from  any  l<ght  socket  tor  less  than 
one  cent.  Is  furnished  in  an  oblong  glass  case  whxh  nests  neatly. 
Ihe  McTighe  Rectifier  is  rheap.  simple,  durable,  and  effective,  and 
shiuld  be  used  when  chsrgirg  the  McTighe  "B"  Battery. 
Battery  $5.00,  Rectifier  $1.50,  Rubber  Filler  25c 

F.  O.  B.  Irwin.  Pa. 
n;„^r»     h»V«        *iM— *•  l),Rt  Q        Prompt  ihipntf  or* 


ECONOMIC  APPLIANCE  CO. 

IWWIN,  PENNA. 


COLUMBIA  kauIO 

SUPPLY  CO. 
808   19th  St.  N.  W. 
Washington,  D.  C. 


DX  RADIO 

FREQUENCY 

TRANSFORMER 

Be  up  to  date,  use  R.F.  Am- 
plification and  coil  aerial. 
The  secret  of  font:  distance 
reception  .  We  know  it  is 
superior,  prove  it  for  your- 
self. Free  folder  on  prin- 
ciples of  radio  frequency 
amplification  with  pictorial 
diagram. 

DX  1—170-450  meters  $8 
DX  S — 400-1200  meters  $8 
DX  2—900-3000  meters  $8 
Plug-in  socket  mounting  $1 

Dealers  Write 


HIGH  EFFICIENCY 

TELEPHONES 

"Army  and  Nayy"  and 
Swedish-American  Types 


./Jmertcaa&Jectric 

COMPANY 

CHICAGO,  U.  S.  A. 

For  30  Years  Makers  of  Good  Telephones 
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AERIOLA  AMPLIFIER 

Model  AC,  complete  with 
t  WD11-A  vacuum  tube* 
(without  batteries) $68.00 

Vocarola  Loud  -  Speaker 
Model  LV  $30.00 


This  symbol  of  quality 
is  your  protection. 

Before  buying  radio  ap- 
paratus, always  consult 
the  book  " Radio  Enters 
the  Home"  Price  35  cents 
by  maiL 


The  A.  C.  AMPLIFIER 
for  the  AERIOLA  SR. 

The  Aeriola  Sr.,  simplest  and  most  efficient  of 
all  single-tube  receiving  sets,  becomes  still  more 
efficient  with  the  new  model  A  C  amplifier. 

No  storage  battery  is  required.  With  only 
two  dry  cells,  two  tubes,  and  a  45-volt  plate 
battery  the  model  A  C  amplifier  greatly  in- 
creases the  Aeriola  Sr's.  range  of  reception. 
Used  with  the  Vocarola  loud-speaker,  the  am- 
plifier connected  with  an  Aeriola,  Sr.,  fills  a 
whole  room  with  concerts  received  over  dis- 
tances of  ten  to  thirty  miles. 

Anybody  can  make  the  simple  connections  re- 
quired, including  mother  and  the  girls. 

Because  there  are  no  storage  batteries  to 
charge,  because  both  the  Aeriola  Sr.  and  this 
new  model  A  C  amplifier  are  so  light  and  handy 
the  combination  is  ideal  for  Boy  Scouts  and 
for  campers. 


Radio;    Corp  oration 

of  ^America 


Sales  Department,  Suite  2068 
233  Broadway, 
New  York  City 


District  Office 
10  South  LaSalle  Street 
Chicago,  IIL. 
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KING  Rheo-Socket 

Another  RADIO  SURPRISE 


Price  $3,  f .  o.  b.  New  York  City 


Compact,  in- 
creased  effici- 
ency, shorter 
connections,  less 
wiring  —  brings 
in  stations  you 
never  heard  be- 
fore. Make  this 
a  part  of  your 
up-to-date  set. 


A  high  grade 
article  in  Red 
Bakelite  with 
Phosphor- 
Bronze  Contacts 
and  Alloy  Re- 
sistance Wire. 

For  Base  or 
Panel  Mounting 


KING  AM-PLI-TONE 


82  CHURCH  STREET 


NEW  YORK 


Mfrs.  of  the  Famous  KING  AM-PLI-TONE 
Jobber*,  wire  or  write  for  proposition 


Red 
Star 
Head 
Phones 


Why  take  a  chance 
with  your  receiving  set 
by  using  poor  head 
phones,  for  after  all  your 
radio  receiving  set  is  no 
better  than  your  head 
phones. 

Red  Star  head  phones 
speak  up  sharp  and  clear. 
Light  in  weight,  they 
fit  the  head  comforta- 
bly and  do  not  tire;  they 
are  easily  adjusted  over 
the 


Protect  your  receiving 
set,  by  buying  good  head 
phones — ask  your  dealer 
to  show  you  Red  Star 
phones.  You  will  be  sur- 
prised at  the  results  you 
will  attain. 

Monocoil   2000  ohm — 


Long-distance  3200 

Ohm — $8.00 

Including  head  band  and 
6  ft.  cord. 


General  Radio  Equipment  Co. 
1133  Diversey  Pkway.,  Chicago 


Leadership  Established ! 

During  the  last  two  years,  this  school  has 
set  up  new   New  England  records  for 

(a)  Number  of  graduates 

(b)  Average  of  marks 

(c)  Average  length  of  time 
required. 

In  qualifying  for  a  First  Class  Commercial 
Operators'  license. 

This  clearly  etablished  leadership  in  New 
England  places  our  school  among  the  fore- 
most  in   the  country. 

Send  for  our  New  Catalog  From 

MASSACHUSETTS  RADIO  and 
TELEGRAPH  SCHOOL,  Inc. 
18  Boylston  St.     Boston,  Mass. 

Formerly  Boston  School  of  Telegraphy.  Est.  ltOS 


130 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


Wimco  Announces 


THE  WIMCO  VARIABLE  CONDENSER 


After  months  of  experimentation  to  produce  a  really  good 
Variable  Condenser,  we  take  pleasure  in  introducing  to  the  trade 
The  WIMCO  Variable  Condenser,  which  will  be  furnished  in  43, 
23  and  3  plate  type.  Tests  conducted  by  the  Washington  Radio 
Laboratory  show  that  The  WIMCO  Variable  Condenser  of  the  43 
plate  type  has  a  resistance,  at  maximum  capacity,  of  but  .018 
ohms,  and  the  capacity  at  zero  on  the  scale  is  but  15  micro- 
microfarads.  These  values,  we  believe,  are  lower  than  in  any 
other  condenser  manufactured  for  general  amateur  use. 

The  WIMCO  Variable  Condenser  is  now  in  production  and 
your  orders  will  have  our  best  attention. 

We  have  a  very  attractive  proposition  for  the  Jobber,  and 
solicit  your  inquiries.  Write  for  complete  price  list  and  discount 
sheet. 


THE  WIRELESS  MANUFACTURING  CO. 

CANTON,  OHIO 

Manufacturers  —  Distributors 
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G1BLIN  Audio  Frequency  Amplifying  Transformer 

Designed  for  use  with  standard  amplifying  tubes. 
Maximum  amplification  without  noise  and  distortion. 

May  be  placed  m  any  position  without  p re-magnetic  coupling  or  squealing. 
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Unmounted  $3.50 


Mounted  Type  A  201 

LIST  PRICE  Mounted  $4.50 

Liberal  Discounts  Allowed 

Also  Giblin  "Radioear"  Vacuum  Tube  ReceWer  with  one  tuning  control  knob  and 
two  stages  of  amplification.    List  Price,  $50.00. 

Giblin  "Radioear"  Crystal  Recenring  Set.    List  Price  $20.00. 


STANDARD  RADIO  AND  ELECTRIC  COMPANY 

 Pawtucket,  R.  1.  


BACK  MOUNTED 
INDUCTANCE  SWITCH 


Use 
The 
Best 


i. 


Forget 
The 
Rest 


Pat.  Appl  d  For 

In  our  new  Back  Mounted  Inductance  Switch  we 
have  the  very  latest  and  improved  switch.  Body 
is  made  of  Fibre,  with  Bakelite  Knob,  and  all 
other  parts  Brass.  It  insures  perfect  connection 
and  eliminates  short  circuiting.  Saves  Labor  and 
Time  in  putting  set  together.  Saves  drilling  of 
numerous  holes  and  does  away  with  switch  points 
and  lever  on  front  of  panel.  It  is  one  compact 
unit  all  ready  to  put  on  panel. 

LIST  PRICE  $1.25,  PARCEL  POST  PREPAID 
Send  Circular  for  this  and  Other 
"RACCO  PRODUCTIONS" 

RADIO  CONSTRUCTION  CO. 

42  Marerick  Square,      East  Boston,  Mast. 


1898—1923 

25  Years  Experience 

In  Head  Phone  Equipment 

YOUR  GUARANTEE 

You  will  be  delighted 
at  the  clear,  distinct, 
ring  of  the  message  re- 
ceived over  the  Leich 
Radio  head  phones. 
This  company  began 
making  head  sets  in 
1898 — thus  the  refine- 
ments and  improve- 
ments of  years  of  ac- 
tual service  tests  are 
incorporated  into  the 
Leich  head  phones. 
The  head  band  is  light — both  ear  phones 
fit  evenly  and  firmly,  and  can  be  worn 
for  hours  without  discomfort — the  band 
can  be  adjusted  by  the  thumb  nut,  and 
remains  fixed — no  readjustment  necessary. 

No.  l-D-1500  ohms  $7.00 

No.  l-B-2000  ohms   7.50 

No.  l-C-3000  ohms  10.00 

Complete  with  head  band  and  6  ft.  cord. 
Ask  your  dealer — if  he  cannot  supply 
write  us. 

LEICH  ELECTRIC  COMPANY 

GENOA,  ILLINOIS 
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AT  LAST 
ALlTlfattheRlGHTPRICE 


R.P.C.  Condensite  molded  Variome- 
ter. Wave  length  150  to  500  meters. 
Heavy  Brasr-Bearmga  Shaft. 
Not  Only  Electrically  Perfect  But 
Mechanically  Right. 

Variometer  Price  -  -  $6.00 
Vario  Coupler  -  $6.50 


Something  different  in  Dials.  Has  large 
tapering  knob  which  will  not  cramp  the 
hands.  Heavy  brass  insert  bearing  insur- 
ing perfect  fit  and  alignment.  Semi-circle 
slot  for  stop  pins.  Large  clear  lettering. 
Easily  read.  Made  for  3/16"  and  1/4" 
shafts.  State  size  when  ordering. 
Price     -     -  $1.°° 


The  method  of  casting  both  the  Rotary  and  Sta- 
tionary Plates  as  solid  units,  guarantees  perfect 
contact  at  all  times,  insuring  accuracy1  iri  assem- 
bly and  capacity.  Made  with  specially  heavy 
plates.  Pivoted  on  friction  spring  which  makes 
a  smooth  movement  with  minimum,  resistance 
while  exerting  a  counter  balancing  effect  on  ro- 
tary plates.  Special  pillars  allow  either  table  or 
panel  mounting.  We  draw  your  attention  to  the 
extremely  low  price  of  this  particular  class  of 
Condenser. 

23  Plate  .0005  M.F.D.   -   Price  $3.°° 


If  your  dealer  cannot  supply  you  we  will  ship  you  postpaid  on  ydtif  otder 

with  remittance.  • 
Catalogue  on  Request.  Special  Dealers  Proposition. 

Radio  Products  Company 

WESTPORT,  CONNECTICUT 
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Storage  Batteries 

designed  for 

RADIO 


KICO  "B"  BATTERY 


KICO  "A"  BATTERY 


FACTS  ABOUT  KICO  STORAGE  "B"  BATTERIES— 

1.  Alkaline  type. 

2.  They  eliminate  noises  caused  from  "Bs"  that  are  rapidly  deteriorating. 

3.  The  switch  control  allows  single  cell  variations  from  12  volts  up.  (A  critical 
plate  adjustment  is  essential  on  your  detector  bulb  for  C.W.  and  Radiophone 
reception. ) 

4.  Rechargeable  from  your  110  Volt  A.C.  line  in  connection  with  the  rectifier 
supplied  with  each  battery. 

5.  Will  last  from  three  to  six  months  on  a  single  charge  while  in  the  detector 
plate  circuit. 

6.  NOT  an  experiment.  All  batteries  sold  with  the  privilege  of  receiving 
your  money  back  if  unsatisfied  within  a  90  day  trial. 

7.  Neat,  Efficient  and  Compact. 

8.  Unlimited  life. 

Plain  With  Panels 

16  cell    22  volts  $6.50 

24  call    32  volts  8.00  $12.00 

36  call    46  volts  10.00  14.00 

50  cell    66  volts  12.00  17.00 

78  cell  100  volts  16.00  21.00 

106  call  145  volts  21.00  26.00 

Literature  gladly  furnished. 

KIMLEY  ELECTRIC  CO.,  13SS  Fillmore  Ave.,  BUFFALO,  N.  Y. 


Try  REYNOLDS  RADIO  Service 

from  DENVER 


9ZAF 


KLZ 


Clapp- East  ham  H  R  Receiver. 
Kennedy  Type  281  Receiver. 
Kennedy  Type  220  Receiver.  . 
Kennedy  Type  110  Receiver. 


.  $40.00 
.  80.00 
.125.00 
.  25000 


Grebe    CR5    Receiver  $80.00 

Grebe   CRR   Receiver   80.00 

Grebe    CR9    Receiver  130.00 

Accessories,  Supplies — Everything  in 
Radio 

Send  15c  for  our  new  RADIO  GUIDE — Refunded  on  first  ord.r  amounting  to  $5. 

REYNOLDS  RADIO  CO.  INC.  1534  Glenarm  St.,  DENVER,  Colo. 

LARGEST  DISTRIBUTORS  OF  RADIO  APPARATUS  IN  THE  WEST 


"SHRAMCO  PRODUCTS" 

Amateurs:  Send  5c  in  stamps  today 
for  our  new  Catalogue  L  showing  com- 
plete line  of  parts,  raw  materials  and 
high  grade  apparatus. 

Dealers  : 
proposition. 

The  Shotton  Radio  Mfg.  Co., 

INCORPORATED 
8  Market  St.,  Albany,  N.  Y. 


Write  for  our  attractive 


SOUTHERN  RADIO  CORPORATION 
Radio    Engineers   and  Jobbers 
tH>5  Realty  Building,  Charlotte.  N.  C. 
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AtLast!%?Perfect 
Radio  loud  Speaker 

Jbr  the  Home 

TPHERE  is  no  other  Loud  Speaker  like 
*  the  DICTOGRAPH — made  express- 
ly for  home  use  by  the  makers  of  world- 
famous  Dictograph  products — standard 
everywhere  for  the  finest,  most  accurate 
and  most  sensitive  sound-transmission 
and  loud-speaking  devices.  No  other  or- 
ganization in  existence  has  the  facilities, 
the  skill,  the  experience  of  the  Dictograph 
Products  Corporation  for  producing  a 
perfect  Loud  Speaker. 

DICTOGRAPH 

Radio  LOUD  SPEAKER 


Ask  for  a  FREE  DEMONSTRATION 
of  the  Dictograph  Radio  Loud  Speaker 
at  any  reliable  radio  shop.  Get  DICTO- 
GRAPH quality  and  still  save  money. 


Years  of  experience  in  producing  the 
marvelously  sensitive  "Acousticon"  for 
the  Deaf,  the  Detective  Dictograph  and 
the  Dictograph  System  of  Loud-Speaking 
Telephones  ha ve^  made  possible  this  won- 
derful Radio  Loud  Speaker  that  repro- 
duces every  sound — singing,  speaking, 
instrumental  music — in  crystal-clear, 
natural  tones,  full  volume,  and  FREE 
FROM  DISTORTION  AND  NOISE. 

The  Dictograph  Radio  Loud  Speaker 
gives  perfect  results  with  any  vacuum 
tube  receiving  set.  No  alterations;  no 
extra  batteries — you  simply  plug  in  and 
listen.  The  handsome  appearance  of  this 
quality  instrument  harmonizes  with  any 
home. 


Complete  with  5  ft.    flexible  cord. 

A  beautiful  instrument!  Finely  constructed,  richly  finished. 
Its  handsome  appearance  harmonizes  with  any  home.  Hierhly 
burnished,  French  lacquered,  eleven  inch  spun  cupper  bell 
horn  attached  to  die  cast  black  enamel  tone  arm,  finished 
with  nickel  trimmings.  Cabinet  6x6  inches  base,  4  inches 
high,  of  solid,  ebony-finished  hardwood,  mounted  opon  rubber 
knobs.  Furnished  complete  with  6  ft.  flexible  eord.  No  extra 
batteries  required. 


DICTOGRAPH 
Radio  HEAD  SET 

the  Best  Head  Set  at  any  Price 

The  Dictograph  Radio  Head  Set  has  established  a  standard 
of  quality  impossible  to  secure  in  any  other  head  set.  Its 
use  on  .any  receiving  set,  crystal  detector  or  Vacuum  tube, 
improves    reception  immeasurably. 

8000  :ohms  resistance.  Price  $12. — the  best  Head  Set  in 
the  world  at  any  price.  Regularly  furnished  as  Standard 
Equipment  with  the  Leading  Receiving   Sets  made. 


Dealers:    Order  thrcugh  your  jobber  or  write  for  names  of  authorized  distributors. 


Dictograph  Products  Corporation 


220  West  42d  Street, 


Branches  in  all  principal  cities 


New  York  City 
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/SOUTHWESTERN  AMATEURS 


We  are  afcjout  to  paas  out  of  the  long  hot  summer  and  hit  the 
pfece  once  again  for  a  real  winter  of  hi-pressure  wireless  activity. 
We  wonder  if  you  have  ever  stopped  to  think  of  the  service  that 
might  be  rendered  you  by  this  store. 

Wf>  are  thoroughly  capable,  being  the  oldest  exclusive  radio 
store  in  the  Southwest,  and  have  six  licensed  operators  at  your 
service.  We  are  proud  of  that  Give  us  a  trial, 

THE  SOUTHWEST  RADIO  SUPPLY  COMPANY 

1812  Main  Street,  Dallas,  Texas 

"Pioneers  in  Radio" 

'  -'"'l  *."" — — ^ — —   ■  — —  _ 


ongaE 


RADIO  FREQUENCY. 

TRANSFORMERS 

are  unexcelled  for  radio  fre- 
quency amplification.  The  ad- 
justable silicon  core,  (a  pa- 
tented feature)  enables  accu- 
rate tuning  of  the  grid  and 
plate  circuit  to  the  frequency 
of  the  incoming ,  signals. — 
THE  PEER  OF  THEM  ALL. 


AMPLIFYING 
TRANSFORMERS 

embody  tlie  DONGAN  stand- 
ard of  high  grade  workman- 
ship throughout.  Scientifi- 
cally constructed,  —  Reason- 
able in  price — Neat  In  ap- 
pearance. Manufactured  in 
ratios  of  6-1  and  3*4-1. 

Manufactured  By 

DONGAN    ELECTRIC  MFG.  COMPANY 
2983-2993  Franklin  St. 
DETROIT,  MICH. 

'-  Western  Distributors  

SIERRA  ELECTRIC  COMPANY 
301-804  Roberts  RIdg.,  Los  Angeles,  Calif. 
515    Market    St.,   San    Francisco,  Calif. 


186 


Not  41 


"Superlative"  Amplification 

You  Can 
Increase  Your  Range 

Eliminate  Howling 
and  Distortion 

Bring  out  the  full  clear 
tone  in  volume 

WITH 

J  EF  FERS ON 

Amplifying  Transformers 

Furnished  in  two  types  either  mounted 

or  unmounted.   Coils  specially  wound 
with  No.  40  and  No.  44  wire  on  a 
core  of  the  finest  rolled  Silicon  steel. 
SEND  FOR  RADIO  BULLETIN 

PROMPT  DELIVERIES 

Jefferson  Electric  Mfg.  Co. 


425  S.  Green  Street, 


Chicago 
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The  BENWOOD 
CW  Transmitter 

Simple,  compact,  up-to-the-minute 
construction—incorporating  all  the 
improvements  made  possible  by  our 
years  of  experimenting  and  it 
gets  results ! 


1500  Miles  With  CW! 

1100  Miles  Voice! 

Music  Heard  40  Feet  From  Phones  by 
Stations  in  300  to  400  Mile  Radius 

THESE  are  actual  results  obtained  by  our  testing  station  WEB  using  the- Ben-wood 
CW  Transmitter  shown  herewith.  You  can  get  just  as  good  results  with  it.  This 
high-class  set  is  just  the  thing  for  your  broadcasting  and  DX  work — using  CW,  ICW, 
Modulated  Buzzer  or  Voice  Transmission.  An  ideal  set  for  the  local  radiq  club  or  the 
the  more  progressive  amateur.  Think  of  the  range  this  set  will  give  you!  ■  If  centrally 
located,  you  will  be  heard  in  almost  every  state  in  the  Union.  It  ia  manufactured 
exclusively  by  and  for  the  Ben  wood  Co.  and  combines  the  best  in  material,  workman- 
ship and  design.  s 

Radiates  11  to  3  Amps  on  Average  Antenna 

We  guarantee  that  this  outfit  will  radiate  1%  amperes  on  the  average  amateur  antenna  when  assembled 
in  accordance  with  our  instructions.  It  will  radiate  2  to  S  amperes  when  used  with  an  antenna  whose 
fundamental  wave  length  is  225  to  275  meters.  That  is  why  you  can  get  such  wonderful  results. 
The  set  comes  to  you  completely  assembled  with  all  parts  mounted  on  panelr  as  shown,  but  not 
wir#>d.  Full  instructions  and  wiring  diagrams  are  furnished.  You  can  wire  it  and  start  sending 
in  less  than  an  hour  after  you  receive  it.  The  outfit  is  complete  with  motor  generator  minus  tubes, 
and  consists  of  the  following:  Panel  12xl8xft.  angle  supports,  hardwood  base,  3  tube  sockets,  1  power 
rheostat,  1  80  watt  filament  trans.,  1  modulation  trans.,  1  CW  inductance,  1  hand\ transmitter,  1 
0-3  Radiation  meter.  1  0-500  milliammeter,  I  21  plate  condenser,  I  43  plate  condense*,  1  tapped  con- 
denser. 1  L300  choke  coil,  1  2000  volt  filter  condenser,  1  10.000  ohm  grid  leak,  plug  and/5ack 
connection  for  microphone  buzzer  and  CW,  1  600  volt  220  watt  motor-generator.  Boxed  for' ship- 
ment, $3."0.00  f.  o.  b.  St.  Louis,  Mo.  - 
CATALOG:  Send  10*  In  stamps  for  the  Ben  wood  DEALERS:  We  manufacture  a  complete  tine  of 
„  __j  ti_ ,  ~.».iA~  ««j      radio  apparatus.     We  have  stock  on  hand  and 

catalog  and  price  list,  also  complete  catalog  and      rcady  to  shjp.    Write  or  wire  for  our  attractive 

price   list   of   DeForest   radio  equipment-  proposition.     New  price  list  just  issued. 


"WORLD-WIPE  MAIL  ORDER.  SERVICE" 
1114  OLIVE  STREET  ST.  LOUIS,  MO. 
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======= 

The 
Standard  Idea 


Assembled  -  But 
Not  Wired 


V  T 


DUY  your  radio  instruments  in 
*•*  this  new  way — this  cheaper 
way.  Adopt  the  popular  STAND- 
ARD IDEA  and  purchase  high- 
grade  instruments,  including  our 
Detector  and  Two-Stage  Ampli- 
fier and  our  Multiple  Wave  Tuner, 
completely  assembled  —  but  not 
wired.  You  do  the  wiring  your- 
self, according  to  simple  directions, 
and  save  at  least  20%  in  cost. 

The  wiring  of  instruments  is  the 
most  expensive  operation  in  our 
factory  but  when  you  do  the  job  in 
your  spare  time  you  eliminate  this 
costly  hand  labor  and  enable  us 
to  sell  you  the  instrument  at  a 

freat    reduction.     Thousands  of 
a  n  s    are    now    following  the 
STANDARD  IDEA. 

Ask  us  today  for  literature  and 
prices  and  information  regarding 
our  offer  to  send  any  instrument 
for  inspection  on  receipt  of  %rd 
the  purchase  price. 


©  &  ■ 


5   ■    »  .  ■ 


►  Standard  Assembling  Co. 


6  Stone  St. 


NEW  YORK,  N.  Y. 


'  East  and  Weal,  the  Globe  it  Best" 

GLOBE 
RADIO  HEAD  PHONES 


Highly  ••nsitiro 
Matched  receiver* 
Natural  in  tone 
Each  receiver  tested 
by  radio 

Lithtweiffht(U  os.) 
Comfortable  to  wear 
Will  not  distort  sig- 
nals, when  amplified 
Articulation  perfect 


List  price  only  $9.00 


There  are  many  types  of  heed  sets  on  the  market 
but  not  too  many  good  ones.  The  GLOBE  RADIO 
HEAD  SET  incorporates  a  knowledge  of  acoustics 
based  on  nearly  fifteen  years  of  experience  In 
making  high  grade  sound  producing  and  receiving 
It  embodies  correct  design  with  the 


2200 


The  Globe  Phones  are  for  those 


instruments, 
best  of  materials, 
who  discriminate. 
Ask  about  the  Globe  Antenna  Attachment  Plug 
for  connecting  your  radio  set  to  your  electric  light 
circuit. 

Buy  from  your  local  dealer,  or  write  us  direct. 

GLOBE  PHONE  MFG.  COMPANY 

Earl  C  Hanson,  Technical  Radio  Expert 
READING,  MASSACHUSETTS,  U.  S.  A. 


2nd  DISTRICT 
OPS! 

Have  you  seen  the  2nd.  District 
magazine? 

Do  you  know  what  your  friends 
are  doing? 

Are  you  interested  in  club  doings 
and  real  "How  to  Make  It" 
articles? 

IF  SO,  you  had  better  subscribe 
NOW  to 

THE  MODULATOR 

It's  only  a  dollar  a  year,  or  ten 
cents  a  copy.  Published  every 
month  by 

The  Executive  Radio  Council, 

2nd  District 
120  Liberty  St.,  New  York,  N.  Y. 
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INSULATION  is  rarely  subject- 
*  ed  to  more  trying  conditions 
than  in  radio.  The  high 
potentials  used  in  sending, 
the  varying  climatic  con- 
ditions, from  the  cold  of 
the  arctic  to  the  heat  of  the 
equator,  from  the  dryness 
of  the  desert  to  the  saturated  air  of  the 
tropics;  the  rough  usage  encountered  at 
the  hands  of  the  unskilled,  the  remoteness 
from  means  of  repair  and  replacement;  all 
these  and  numberless  other  trying  con- 
ditions make  it  imperative  that  for  radio 
work  the  best  insulation  should  always  be 
used. 

Gondensite  is  the  name  of  the  insulation 
which  will  withstand  these  conditions,  and 
which  possesses  all  the  properties  essential 
to  radio  insulation. 

Upon  request  we  will  send  the  list  of 
radio  manufacturers  who  make  their  equip- 
ment of  Gondensite. 


Condensate  Company  of  America 
Bloomfield,  N.  J. 
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RH  AMSTINE" 

RADIO  FREQUENCY  TRANSFORMER 

The  Rhamstine*  Radio  Frequency  Transformer  brings  to  the  radio 
enthusiast  a  highly  efficient  unit,  handsome  in  appearance,  con- 
venient in  mounting  and  wiring  and  surprisingly  modestly  priced. 


The  Type  1  R.F.  Transformer  has  a  range  of  200  to  500  meters — 
giving  best  results  at  the  present  broadcasting  wave  lengths. 
The  transformer  is  fixed  in  the  base  with  bayonet  mounting, 
so  instant  changes  of  transformers  for  other  wave  lengths  can 
be  made. 

In  quality  and  performance,  it  leaves  nothing  to  be  desired; 
its  price  makes  it  first  choice  in  the  field. 


Pat.   Apd.  For 


-  $450 


Carbon  Element  POTENTIOMETER 

A   Potentiometer   in   the   circuit   of   a   radio    frequency   set  is 


'for 


2152 


Send  Today  for  Descriptive  Folder 

J.  THOS.  RHAMSTINE* 

East  Larned  Street,  Detroit,  Mich, 

of  Radio  Products 


Pat.   Apd.  For 


For  REAL  Service 

Mail  your  orders  to  us.  We  can  supply  you  with  the  BEST  at  the 
BEST  PRICES.  Shipments  made  within  24  hours  after  receipt  of 
order. 

THE  SERVICE  RADIO  EQUIPMENT  CO. 

Designers — Manufacturers — Distributors 
225  SUPERIOR  STM  TOLEDO,  OHIO 


CATALOGUE 
522 
AT  YOUR 
SERVICE 


Our  Radio  Department  is 
conducted  by  electrical 
engineers,  which  assure 
you  dependable  and  high- 
ly efficient  Radio  equip* 
ment,  either  in  complete 
sets  or  separate  units, 
such  as  Head  Receivers, 
v*ariocouplers.  Variome- 
ters, Cabinets.  Detectors, 
Antennas,    Rotary  Spark 

Saps,  Sliders,  Panels,  Dials,  Knobs,  Condensers, 
Grid  Leaks,  Contacts,  Galena  Crystals,  etc. 
We  especially  recommend  our  popular  Receiving 
Set,  RESODON,  which  is  one  of  the  most  desir- 
ible  outfits  for  the  home,  club,  etc.  This  set  come, 
in  a  beautiful  mahogany  finished  cabinet.  Write 
for  literature. 

PAUL  G.  NIEHOFF  &  CO.,  Inc. 

Electrical   Laboratories  and  Manufacturers 

238  E.  OHIO  ST.,  CHICAGO,  ILLINOIS 


ATTENTION  RADIOTICS 

IF  YOU  USE  AMPLIFYING  TUBES 
you  can  make  your  Victor  talking  ma- 
chine a  RADIO  LOUD  SPEAKER,  with 
a  "BEEKO"  Radio-Phone  attachment. 
Sample  by  mail,  40c. 

Liberal  discount  in  quantities 

J.  H.  BUNNELL  &  CO. 

32  Park  Place,   Department  Q   New  York 
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INCREASE 
THE  EFFICIENCY 
OF  YOUR  SET 

By  Equipping  It  With 

PARTS 


HEAD  TELEPHONES 


i 


Head  Telephones 

have  earned  their  great 
popularity.  Made  by  a 
company  that  knows  how; 
of  best  materials  adapted 
to  this  use;  being  light  in 
weight  and  carefully 
MATCHED  IN  TONE 
They  most  perfectly  re- 

Sroduce  RADIO  SIGr- 
f  ALS. 


THE  GOOD  DX  WEATHER 

WILL  SOON  BE  HERE.  Don't  forget 
to  add  the  NO.  226-W  AUDIO- 
FREQUENCY TRANSFORMER  TO 
YOUR  SET.  You  will  be  pleased  with 
the  result. 

X°.uJKJIJ!eed  other  partB  8Uch  as  ANTI-CAPACITY  SWITCHES, 
X£fi?UJ&  TUBE  SOCKETS,  RHEOSTATS,  POTENTIOME- 
TER £°^E2SERS^  JACKS,  PLUGS,  KNOBS  and  DIALS, 
(jrKID  LEAKS,  Etc. 

For  Best  Results  Be  Sure  You  Get 


No.  226-W 

AUDIO  FREQUENCY 
TRANSFORMER 


ANTI-CAPACITY 
SWITCH 


GENUINE 


No.  5  TELEPHONE  SHUNTING 
CONDENSER 


No.  1438-W  FILAMENT  CONTROL  JACK  No.  1423-W  DOUBLE  CIRCUIT  JACK 

No.  15  PLUG 

Wtbnal  afelepfyane  anil  (Mwjraplj  dompatm 

BUFFALO,  N.  Y. 

WRITE  FOR  BULLETIN  No.  115-W  and  No.  1I9-W. 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


141 


Digitized  by 


Google 


CHELSEA 
Variable  Condenser 

(DIE-CAST  TYPE) 

No.  1 — .0011  m.f.  mounted   ft*  on 

No.  2— .0006  m-f.  mounted   4JBO 

No.  3 — .001 1   m-f.   unmounted   4  75 

No.  3a — .0011   m.f.   unmounted,  without  dial.....".'.!!  435 

No.  4 — .0006  m.f.  unmounted  mm]  4  2ft 

No.  4a — .0006  m-f.  unmounted,  without  dial.......!!  3^5 

Top.  bottom  and  knob  are  genuine  bakelite,  shaft  of 
steel  running  in  bronze  bearings,  adjustable  tension  on 
movable  plates,  large  bakelite  dial  reading  in  hundredths, 
nigh  capacity,  amply  separated  and  accurately  spaced  plates. 

Unmounted  types  will  fit  any  panel  and  are  equipped  with 
counterweight. 

Guaranteed  for  circuits  up  to  1,000  volts. 


#3  Price  $4.75 


Amplifying  Transformer  No.  50 

3el8ea  Amplifying  Transformer  gives  the  highest 
amplification  possible  and  at  the  same  time  will  not  squeal, 
howl,  or  in  any  way  cause  noisy  circuits.  It  is  beautifu 
m  design  and  embodies  electrical  characteristics  unequalled 
high i  sWy^SEr?  CirCU'lt*  Up  to  500  volt3  * 

It  will  not  fail  in  service. 

h/Znt*Zl*  C^!l!L<*i*Radi5  Equipment  from  your  dealer.  If 
ne  does  not  carry  it  send  to  us. 

Write  for  our  new  £6  catalog. 

CHELSEA  RADIO  CO.,  150  FIFTH  ST..  CHELSEA?  MASS. 

Manufacturer,  of  Radio  Apparatu.  and  Moulder,  of  Bakelite  and  Conden.ite 


SIMPLEX — that* a  your  safeguard 


MRIO-COUPLBB  PANEL   VARIOMETER  PANEL 


ETECTOR  PANEL  AMPLIFIER  PANEL 

Also  Unmounted  Variometers  *  Variocouplers 

Implex  Panel  Units  make  it  possible  to  try  out 
lany  different  hook-ups  without  disassembling 
™*»-  These  b*£Wy  perfected  units  eliminate 
uch  of  the  uncertainty  of  success  in  receiving 
alio  broadcasts  because  they  have  been  designed 

'«J5fi  ?Tif^u  J9mTl  °*  «P«rience  in  radio 
!uvities.    Get  them  from  your  dealer. 

SIMPLEX  RADIO  CO. 

U3-15  RIDGE  AVE^  PHIUL,  PA. 


Complete  Enjoyment 
of  Radio  Telephony 

is  only  possible  with  a  Telephone  of  the  very 
highest  standard  of  efficiency. 

Everett  Double  Radio  Phones 

have  satisfied  the  most  exacting  Critics 
S  upersensitiTe — Clear — Light 

Mechanically  Perfect — Moderately  priced 

AT  ALL  DEALERS 


320  BROADWAY, 


NEW  YORK 
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WESTINGHOUSE 

RADIO 

9  BATTERIES  9 

Eliminate  all  Battery  Troubles  from  Radio  Sets 


The  Westinghouse  "A"  Battery 
is  a  full  capacity,  low  voltage, 
slow  discharge,  long-life  storage 
battery  built  exclusively  for 
radio  work. 

For  "B"  battery  requirements 
Westinghouse  has  perfected  a 
baby  storage  battery.  No  more 
throwing  away  exhausted  cells. 
No  more  continuous  "B"  battery 
expense. 


The  Westinghouse  "B"  is  a  permanent  battery.  It  never  has  to  be 
replaced.  It  will  discharge  its  load  with  constant,  steady  voltage. 
Then  it  can  easily  be  recharged.  It  gives  continuous  service  to  the 
point  of  exhaustion  without  growing  "scratchy."  If  your  vacuum 
tube  is  inclined  to  be  noisy  you  can  adjust  the  contact  on  the 
Westinghouse  "B"  to  take  off  the  exact  voltage  the  V.  T.  requires. 
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RADIO  uA»  &  «BW  STORAGE  BATT 


a  a  rag 


CHARGED 
AT  HOME 

FOR  A  FEW  CENTS,  FROM  ANY  100  to  130  p  CD  A  IMfl  RFPTTE'TE'R 

Volt  60  Cycle  LAMP  SOCKET,  WITH  AN  F  "F  X\J%MJl\J  IYH.\^  1  IT  lCiIY 

It  Charges  All  6  Volt  RADIO  "A  &  B"  &  Auto  Batteries;  &  RADIO  "B"  Storage  Batter- 
ies Up  to  120  Volts.  It  has  Unlimited  LIFE  at  Constant  EFFICIENCY,  with  Nothing  to 
Slop  over,  Burn  Out,  or  cause  trouble  and  It  Will  Charge  a  Dead  Battery.  They  Charge 
Automatically,  Operating  Unattended.  Leave  Battery  where  it  is,  without  even  discon- 
necting it;  Screw  Plug  in  Lamp  Socket,  Snap  Clips  on  Battery  Terminals;  Turn  Switch 
&  Battery  will  be  Charged  in  the  morning.  Is  it  not  gratifying  to  feel  that  Your  Radio 
Batteries  will  never  fail  &  You  are  always  Ready  to  Receive  Radiophone  Broadcast  Music, 
Speech&News;never  having  to  be  careful  of  or  to  have  to  tell  Friends  thatYour  Batteries  are 

dead?  F-F  BATTERY  BOOSTERS  are  Complete  Compact 
Self  Contained  Portably  Handy  Full  Wave  Automatic  Mag- 
netic Rectifying  Charging  Units,  forlOO  tol30  Volt  60  Cycle 
A.C.  Also  For  Other  Cycles.  No  Skill  is  Required.  Infusible 
Carbon  Rectifying  Brushes  Maintain  UninterruptedService. 
They  Save  You  75tf  a  Charge&Last  a  Lifetime.  POPULAR  PRICES: 
Type6f or6Volt"A"Battery,Chargingat6 Amperes  $15 
TypeBChargesRadio"B"BatteriesUpto  120 Volts  $15 
Type  "A-B"  Combination  Radio  Rectifier  for 
Charging  6  Volt  "A"  &  Auto  Storage  Batteries 
and  Up  to  120  Volts  of  .B"  Storage  Battery  $20 
Typel2forl2VoltBattery,Chargingat  5  Amperes  $15 
Type  166for6  Volt  Battery, Chargingatl  2  Amperes  $20 
Typel612Charges  12  volt  Battery  at  7  amperes  $20 
Combination     Typel626isaCombinationOfBothTypel66&161 2  $28 

Eventually YouWi'lBuyAnF-FRtectifier.WhyNotNowTItCostsYouLessToBuya  Booster  Than  To  Be  Without  One 
All  Types  But  B  charge  Auto  Batteries.  The  Lanrer  Types  are  for  heavy  Batteries,  or  Where  Time  is 
limited.  Shipping- Weights  Complete  With  AMMETER  ft  BATTERY  CLIPS  11  to  15  *bs.  Purchase  from  Dealer, 
or  Mail  Check  for  Prompt  Shipment.  If  via  Parcel  Post  add  Postage  ft  Insurance  Charges.  Or  have  us  ship 
C.O.D.  Other  F-F  Battery  Boosters  charge  Batteries  from  Farm  Lighting  Plants  ft  D.C.  Circuits  ft  For 
GROUP  CHARGING  use  our  12  Battery  8  Ampere  Full  Wave  Automatic  ROTARY  Rectifier  described  in 
FREE  Bulletin  No.  31  A.    ORDER  Now  or  WRITE  Immediately   for  FREE  BOOSTER  Bulletin  No.  SI. 

THE  FRANCE  MANUFACTURING  COMPANYo^v^land? 'ohk^ujjl 

 PoTiiH'an  Representative:  Battery  Service  ft  Sales  Co.  Hamilton.  Ontario.  Canada.  


PANEL  SERVICE 

We  offer  to  the  amateur  and 
dealer 

REAL  PANEL  SERVICE. 
Our  panels  are  cut  to  your 
order.   Only  genuine  Conden- 
site  and  Formica  used, 
1/8 '   per  square  inch  $0.02 
3/16"  per  square  inch     .02  V2 
1/4"   per  square  inch  .03 
We  also  carry  a  complete  line 
of  radio  essentials.  Dealers 
will  find  it  profitable  to  have 
our  latest  price  list  and  dis- 
count sheet. 

PITTSBURGH  RADIO 

AND 

APPLIANCE  CO.,  Inc. 

"Pittsburgh's  Radio  Shop" 
Desk  B 

112  Diamond  St.,  Pittsburgh,  Pa. 


IGHTNING  ARRESTElX 

The  Wise  Amateur  Radio  Operator 
Guides  by  the  Judgment  of  the  Ex- 
perienced Engineer — He  Depends 
Upon  the  BRACH  Lightning  Ar- 
rester. 


The  Brach  Arrester  robs  light- 
ning and  static  of  its  terrors 
and  nullifies  interference  with 
reception  of  signals  and  voice 
currents. 

Listed  By  the 

Underwriters*  Laboratories 

Outdoor 
Type— $3 

L.  S.  BRACH  MFG.  CO. 
Newark,  N.  J. 

Makers  Of  SolderaU 
Indoor  Type  Mend*  Wires. 

16  Years  Specialists  in  Lightning  Protective  Ap- 
paratus. 

COAST  REPRESENTATIVES —  Pacific  States  Elee. 
Co.,  San  Francisco,  Los  Angeles,  Oakland,  Seattle, 
Portland.  Spokane. 
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Means  RADIO 

Satisfaction 

Radio  equipment — whether  you  construct 
your  own  apparatus  or  buy  the  "custom-made" 
outfit — must  be  made  right,  or  you  cannot  ex- 
pect lasting  satisfaction. 


SIGNAL  parts  and  sets  are  the 
product  of  a  plant  and  an  organi- 
zation whose  experience  in  making 
Radio  equipment  dates  back  to  the 
earliest  days  of  "wireless." 

There  is  seasoned  knowledge  and 
experienced  handicraft  built  into 
every  item  of  the  SIGNAL  line.  Each 
piece  will  give  you  the  service  you 
have  a  right  to  expect. 

A$k  for  SIGNAL  when  you  want 
Radio  parts  or  Radio  sets  and  insure 
yourself  against  that  "most  embar- 
rassing moment"  when  something 
goes  wrong,  just  as  you  expect  to 
entertain  your  friends. 

For  sale  by  dealers  everywhere. 
Accept  no  substitutes. 


SIGNAL 

Electric  Mfg.  Co. 

1915  Broadway 
Menominee,  Michigan 


We  this  month  reproduce  a.  picture 
of  the  Signal  Back  Mounted  Varia- 
ble Condenser  because  you  cannot 
be  told  too  often  nor  too  much  about 
it.  Just  one  item  of  the  Signal  Line, 
it  is  quality  through  and  through, 
built  to  be  banged  around  more  than 
the  ordinary  type  condenser.  We 
build  Signal  Condensers  in  three 
models  to  permit  mounting  on  pan- 
els from  Ys  to  %  inches  thick.  Each 
instrument  has  metal  scale  cali- 
brated to  180°.  Knob  and  pointer 
are  removable.  The  material  in  the 
aluminum  plates  is  thicker  than 
usual. 


For  convenience  use  this  coupon;  get  it  off 
to  us  today. 


33  So.  Clinton  St.,  Chicago 


(1866A.) 


COUPON 

Send  me  the  new  Signal  Wireless 
Bulletin  W. 

Name  

Company  

City   

State   

QST 
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Stands  for 


Dependable  Radio  Equipment 
TELMACOPHONE 


A  Telmaco  product  for  Which  We  Are 
Having  A  Phenomenal  Demand. 

Scientifically  Constructed. 

Unreservedly  Guaranteed. 

Reasonably  Priced. 

Complete  with  Type  C.  Baldwin  Unit 

Attached— $20.00. 

DEALERS:  We  are  distributor*  for  nearly  all 
standard  lines.  Full  discounts  on  the  Telma- 
cophone.  Write  for  proposition  on  our  com- 
plete line. 


20  S.  Wells  Street, 


Radio  Division 

TELEPHONE  MAINTENANCE  CO. 


Dept.  D. 


Chicago,  Illinois 


ARE  YOU  PREPARED? 

We  can  supply  you  with  anything  on  the  market  for  that  C.W. 
set  you  are  going  to  use. 

C  us  about  C W 

Catalog  5c 

Anthracite  Radio  Shop 

P.  O.  Box  3  Scranton,  Penna. 


*1» 


CHASLTN  PATENTED 
"SINK-0R-SWIM" 
BALL  BATTERY  TESTER 

Specific  gravity  shown 
instantly  by  floating  or 
sinking  of  colored  balls. 

Accurate  —  Simple  — 
Won't  break  if  dropped. 

Tester,   Water  Filler 
and  Depth  Gauge — 
All  for  a  Dollar  Bill. 

Send  One  Dollar  and 
your  dealer's  name  and 
address  and  set  will  be 
mailed  you. 

The  Chaslyn  Co. 

4317  Kenmore  Ave.,  Chicago 


THE 


EN  Y  TIRELESS 


OWES 


O.W.L.  RHEOSTAT 

Patents  pendings 


An  instrument  of  real  Value,  NO 
THERMO-ACTION  resulting  in  distortion 
because  all  parts  are  made  of  the  same 
resistance  alloy  throughout. 


PRICE 

1012  Ogden  Ave., 


$1.00 

New  York  City 
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The  Willard  Radio 
"B"  Battery  with  glass 
jars  and  Threaded 
Rubber  Insulation  is 
the  most  practical  in- 
surance against  leak- 
age noises  and  leakage 
losses. 


Why  Gamble 
on  "B"  Batteries? 

You're  careful  in  soldering  connections.  You  spend  good  money  for 
additional  stages  of  amplification.  You  give  special  attention  to  insul- 
ation of  aerial  and  lead-in. 

If  you've  gone  that  far,  you  simply  can't  afford  to  take  a  chance  on 
having  a  leaky  "B"  Battery  spoil  it  all  with  a  bombardment  of  leakage 
noises.  You  can't  afford  anything  less  than  a  leak-proof  Willard  "B" 
Battery. 

Every  cell  of  a  Willard  "B"  Battery  is  an  individual  glass  jar.  Jars 
are  well-spaced  to  prevent  leakage  from  cell  to  cell.  Threaded  Rubber 
Insulation  protects  the  plates  and  thus  guards  against  inside  leaks. 

Because  of  the  leakproof  feature  Willard  "B"  Batteries  are  unusually 
quiet  and  hold  their  charge  for  long  periods. 

Ask  your  radio  dealer  or  the  nearest  Willard  Service  Station  to  show 
you  the  Willard  6-volt  Radio  "A"  Battery  and  the  Willard  24-volt 
Radio  "B"  Battery. 

WILLARD  STORAGE  BATTERY  COMPANY 

CLEVELAND,  O. 

Made  in  Canada  by  the 

This  ^rectifier*  will  keep  your  Willard  Storage  Battery  Company  of  Canada.  Limited, 


''B"  Battery  charged  at  a 
cost  of  a  few  cents  a  month 


Toronto,  Ontario 


THREADED 
RUBBER 
BATTERY' 
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THE 
SEXTON 
CONDENSER 

With  Vernier  control 
entirely  eliminates  the 
necessity  for  delicate 
tuning  of  a  receiving 
set. 

The  single  knob  and 
dial  control  makes  it 
possible  for  anyone  to 
obtain  desired  results. 

Alder    L.    McMurtry  Licensee 

PRICE— 43  PLATE     $7.00 

PRICE— 23  PLATE    6.50 

PRICE— 11  PLATE      6.00 

Complete  information  upon  request.  Send  Postal  Card  stating  type  of  Receiving  Set. 

HARTFORD  INSTRUMENT  CO.,  Inc. 

252  ASYLUM  STREET,  HARTFORD,  CONN. 


■J 


Type  C  &  W  No.  12 

Manufactured  By 
The  Cutting  A  Washington  Radio  Corp. 

An  ideal  receiver  for  telephone,  C.W.  and 

spark  reception. 
Descriptive  literature  sent  on  request. 
We  handle  a  complete  line  of  parts  and 

equipment,  May  we  serve  you? 

"NEWRAD" 
The  mark  of  satisfaction. 

The  New  York  Radio  laboratories 

Manufacturers,  Jobbers  and  Dealers 
Dept.  C.  BINGHAMTON,  N.  Y. 
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Dealers:- 

Your  success  depends  on 
good  discounts  and  prompt 
deliveries.  We  can  assure 
you  of  both. 

WE  ARE  JOBBERS  FOR 

Grebe  Receiving  Sets 
Murdock  Products 
Baldwin  Phones 
Federal,  Fada  and 
Radio  Shop  Products, 

Write  for  Our  Special  Proposition  "A" 

THE  RADIO  SHOP 
—  OF  NEWARK  — 

41  South  Orange  Ave, 
NEWARK,  N.  J. 
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YJT/HEN  men  everywhere  insist  on  Murdock 
™   apparatus,  we  realize  that  quality  manu- 
facture has  imposed  on  us  a  quantity  obligation, 
sometimes  hard  to  meet. 

Examine  Murdock  apparatus  at  your  dealer's. 

There  are  no  other  phones  so  good  at  so  low 
a  price.  After  you  have  bought,  a  14  day  trial 
privilege  assures  satisfaction  with  your  purchase. 

WM.  J.  MURDOCK  COMPANY 


343  Washington  Avenue, 
1270  Broadway, 
S09  Mission  St., 


Chelsea,  Mass. 
New  York  City 
San  Francisco,  Cal. 


No.  56—2000  Ohm— f  5.00 
No.  56—3000  Ohm— f  6.00 
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1  he  things  that 
have  endured 
Jor  ages  were 
■  made  of  qual- 
ity-the  cheap 
things  have 
passed  on  — 
and  are  for- 
gotten. 


High  Voltage  Motor-Generators  stand  pre-eminent. — Used  by  Leading  Educational  In- 
stitutions— U.  S.  Army  &  Navy  Academies — Research  Labs. — Newspaper* — Depart- 
ment Stores  &  Broadcasting  Stations. 

Bulletin  237  Lists  Over  200  Combinations. 

Special  Apparatus  Developed  for  Special  Requirements. 

MOTORS  —  DYNAMOTORS  —  GENERATORS  — 
MOTOR-GENERATORS 

Sord  By  Principal  Dealers  Everywhere 

ELECTRIC  SPECIALTY  CO. 

215  SOUfH  STREET,      STAMFORD,  CONN.,  U.  S.  A. 


WHAT'S  IN  YOUR  PHONES  ? 

It  is  an  electrical  principle  that 
the  greatest  effect  will  be  pro- 
duced in  a  magnet  when  there 
are  the  greatest  number  of  am- 
pere turns  within  a  given  space. 

It  is  this  magnetic  effect,  and 
not  the  resistance  caused  by  the 
great  length  of  fine  wire,  that 
makes  for  sensitivity  in  receivers. 
Remember,  when  making  a  pur- 
chase of  Elwood  Head  Sets,  you 
are  obtaining  receivers,  with  not 
only  full  ohmage  capacity  but 
with  this  scientific  standard  cor- 
rectly worked  out. 

We  have  been  manufacturers 
of  Electrical  and  Radio  appara- 
tus since  1905. 

2-4  Randall  Ave.,  Bridgeport,  Ct. 

We  make  S  different  types 
in  2000  and  S000  ohm  sets. 
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RADIOIST 


I 

V 


I  WE  ARE  NOW 

L  LOCATED  IN  OUR  L 

O  NEW  HOME  AND  CAN  Q 

O  PROMISE  OUR  USUAL  Q 

K  SERVICE  J£ 

ORDERS  SHIPPED  SAME  DAY 
THEY  ARE  RECEIVED 


A  complete  stock  of  parts  and 
finished  apparatus. 


ROSE  RADIO  SUPPLY 

Pioneers  in  the  Radio  Field 

129  CAMP  ST.,  NEW  ORLEANS 


Send  10c  for  latest  catalogue 
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RADIO  MERCHANDISE 


F.  D.  PUTS  CO. 

Incorporated 

219  COLUMBUS  AVENUE,  BOSTON,  MASS.,  U.S.A. 

Announces  a  change  of  Policy 
WHOLESALE  ONLY 


DISTRIBUTORS  FOR 


A.  H.  Grebe  &  Co.  (New  England) 
Radio  Corporation  of  America 
General  Electric  Company 
Westinghouse  Electric  St  Mfg.  Co. 
Wireless  Specialty  Apparatus  Co. 
Magna  vox  Company 
Clapp-Eastham  Company 
Western  Electric  Company 
Acme  Apparatus  Company 
DeForest  Radio  Tel.  &  Tel.  Co. 
Federal  Tel.  &  Tel.  Company 
Wm.  J.  Murdock  Company 
Adams  Morgan  Company 
Pacent  Electric  Company 
Chelsea  Radie  Company 
Rentier  Radio  Mfg.  Company 


Frank  A.  D.  Andrea 
Herbert  H.  Frost 
Electrose  Mfg.  Company 
Signal  Electric  Mfg.  Co. 
General  Radio  Company 
American  Radio  &  Research  Corp. 
John  Firth  and  Company 
General  Apparatus  Co. 
C.  D.  Tuska  Company 
American  Eveready  Works 
Wireless  Press 
Mu-Rad  Laboratories 
Dubilier  Condenser  Company 
Weston  Electrical  Instrument  Co. 
And  Others 


Dealers  are  urged  to  send  for  our  latest  stock  sheets,  listing  desirable 
radio  merchandise  for  immediate  delivery  at  attractive  discounts. 


The  retail  and  mail  order  business  formerly  conducted  by  the  F. 
D.  Pitts  Co.  at  12  Park  Square,  Boston;  Providence,  R.  I.  and  Springfield, 
Mass.,  is  now  operated  by  the  "Pitts  Radio  Stores,  Inc."  at  the  same 
addresses. 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 
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Dayton  Variable  Condenser  with  Vernier  Attached 


Day  ton    Moulded    Bakclite  Variometer 


DAYTON 
Radio  Products 

A  complete  and  meritorious  line  of  Radio  parts  with 
every  article  guaranteed  for  accuracy  and  its 
capacity  in  Micro-farads.  Sold  only  thru  legiti- 
mate Jobbers,  Dealers  and  Manufacturers.  Varia- 
ble and  Vernier  Condensers  ore  made  of  hard 
aluminum  plates  mounted  on  Bakelite  Panels;  fur- 
nished  with   either   square   or   round  panels. 

Type  3  P.  C.  Vernier  with  Knob  Price  $2.00 

Type  9  P.  C.  Condenser  Cap.  .0003  Mf..  .Price  3-35 

Type  17  P.  C.  Condenser  Cap.  .0005  Mf.  Price  3.95 

Type  31  P.  C.  Condenser  Cap.  .001  Mf..  .Price  4.80 

Type  45  P.  C.  Condenser  Cap.  .0015  Mf.  Price  5.65 
Condensers  with  Vernier  attached  80c  extra 

Variometers  Bakelite  Tube  Type  Price  4.50 

Variometers    Moulded    Bakelite  Price  7.50 

Vario-Couplers  Bakelite  Tube  Type.  .  .  .  .Price  5.00 

Vario-Coupler  Moulded  Bakelite  Price  8-00 

Genuine  Bakelite  Knobs  and  Dials  3"  Price  1.00 

Genuine  Bakelite  Knobs   ft -ft  Price  35 

Rubber  Insulating  Tubing   (10  ft.  Packages)  AS 

Jobbers,    Dealers    and    Manufacturers    Write  for 
Catalog  No.  2  and  Discounts 

THE  A-C  ELECTRICAL  MFG.  CO. 

Dayton,  Ohio 
Makers  of  Electrical  Devices  for  Over  20  Years 


Super-Regenerative  Circuit 

necessary  parts  and  supplies 
AT  ATTRACTIVE  PRICES 


Blueprint  with  details  $  35 

V.  T.  Sockets,  90c;  Rheostats   .90 

3"   Bakelite  Dials  75c;   4"   1.15 

.0005    Plate    Condenser   3.55 

.001  Plate  Condenser   4.55 

Triple  Coil  Mountings     4.75 

Double  Coil  Mountings   3.55 

Single  Coll  Mountings   .55 

.005   Fixed  Condenser   .95 

.001   Phone  Condenser   .3^ 

.00025  Grid  Condenser   35 

.00025  Grid  Condenser  A  Leak   AS 

1250  Coils,  $3.20;  1500   3.70 

25  A  35  Coils,  $1.45;  400   1.85 

Ever.  B.  Batt.  22 Va,  $2.70;  45V   430 

Manhattan  2000  Ohm  Headsets   535 

Brandes,  $765;   American   7.65 

Variometers  or  Variocouplers   3.80 

Murad  or  DX  Radio  Freq.  Trans   5.70 

Thordarson  Audio  Trans  f   4.20 

R3  Magna  vox   42.50 

Acme  Choke  Coil  O.  1   33S 

Wilcox  4  bulb  Radio  Frequency  bakelite  panel, 

white  dials    80.00 

R  C  Westinthouse  2  step  126.00 

Cutting  A  Washington  2  step  116.00 


All  Standard  makes  on  a  mom 


Prepai 
paniei 


ies  order. 


iev  back  guarantee, 
when  check  accocn- 


Standard  Radio  Supply  Co. 


1258  Park  Place, 
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RADIO  CITIZENS 

Complete  stocks  carried 
for  immediate  shipment  of 
the  following  apparatus: 
Grebe  Murdock 
DeForest  Adams-Morgan 
Acme  Radio  Corporation 
C.  Brandes,  Inc. 
Federal  Telephone  &  Tele- 
graph Co. 

PPT?T?  BULLETINS 
rs\lhlh     PRICE  LIST 

Get  the  new  lowest  prices 
on  apparatus  and  supplies. 
Bulletins  and  price  lists  mail- 
ed FREE  on  your  request. 
Send  for  them  today. 


Nash  Electrical  Service  Co. 


Marshall,  111. 


Detroit 
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At  the  new  price  of  $6.50  per  pair,  "Red  Heads"  represent  today's 
biggest  value  in  radio  headsets 


SPECIFICATIONS 

EACH  "Red  Head"  receiver  is  wound  to 
1500  ohms  (3000  ohms  per  pair) 
with  highest  quality  electrolytic  copper  on 
accurately  ground  pole  pieces  attached  to 
the  best  magnet  steel  procurable  for  the 
purpose.  Machine-finished  aluminum  backs 
with  strain  posts  and  nickeled  binding 
posts.  Ear  caps  of  scientific  design, 
moulded  from  our  special  red-brown  com- 
position, comfortably  fitting  the  ear. 
High  quality,  fully  adjustable  military 
type  head-band  with  seamless  tape  bind- 
ing. Green  mercerized  cord.  Careful 
workmanship  and  distinctive  appearance. 
Fully  guaranteed. 


ITS  A  FACT  THAT 

«p  ED-HEAD"  'Phones  at  $6.50  are 
"  the  lowest  priced,  high-grade,  3000- 
ohm,  aluminum  cup  receivers  on  the  mar- 
ket. The  new  price  is  possible  only  be- 
cause of  greatly  increased  production 
and  cleverly  improved  facilities.  Not  one 
iota  of  quality  has  been  sacrificed. 

The  same  super-sensitive,  clear-toned 
"Red-Head"  Receivers — tested  and  ap- 
proved for  seven  years  by  the  critical 
amateur  fraternity — originally  priced  at 
$12.50  and  then  $8.00 — are  now  available 
at  the  markedly  reduced  list  price  of  $6.50. 


"RED  HEADS"  WILL  BE  THE  POPULAR  RECEIVERS  THIS  SEASON 

For  sensitiveness,  for  mechanical  perfection  and  for  durability,  "Red  Heads"  easily 
surpass  any  'phones  ever  offered  at  anything  like  the  $6.50  price.  Their  genuine  merit 
has  created  a  country-wide  demand  for  "Red  Heads."  The  new  low  price  will  vastly 
increase  their  popularity  everywhere.  At  your  dealer's,  or  sent  direct  on  receipt  of  price. 


Newman- 
Stern 
Bid*. 


N.B. 


Have  you  observed  how  the  Teagle  line  of  radio 
products  is  coming  to  the  front?  "Demonstrated 
merit"  is  the  reason.  We  are  the  producers  of 
Teagle  Rheostats,  Sockets,  Condensers,  Detectors, 
Crystal  Receivers,  Adaptaphones,  etc.  Like  New- 
man-Stern "Red  Heads,"  they  give  the  utmost  for 
the  money  and  the  maximum  of  satisfaction. 
They  must.  For  like  our  "Red  Heads,"  they're 
fully  guaranteed. 


Cleveland, 
Ohio 
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THE  PERFECT  MOUNTING 
PAT.  PEND. 


LORAIN 


The  only  coupler  especially 
designed  for  Perfect  Panel 
mounting.  A  few  distinctive 
features  are: — Formica  tu- 
bing—No. 22  DSC  wire- 
one  piece  brass  shaft, 
runs  true  with  panel.  NO 
WOBBLE.  Flexible  leads  to 
rotor — Rigid,  easily  cleaned 
taps — Excellent  workman- 
ship and  finish — Price  $5.60. 
For  complete  description 
send  for  circular  C2. 


If  your  dealer  cannot  supply  you — order  direct  and  send  us  his  name.    Dealers  write  for  discounts. 

LORAIN  RADIO  SUPPLY  CO.,  Lorain,  Ohio 


THE  NEW  'WHITE'  ADJUSTABLE 
VERNIER  CONDENSER 


TYPE 
1VC 


A  NECESSITY  FOR  SHARP  TUNING 

Postively   noiseless.     Highest  grade,  mechanically 
and  electrically.     Exclusive  features. 
PRICE,  at  your  Dealers  or  Post  Paid  $2.60 

THE  O.  C.  WHITE  COMPANY 

Makers    of    Adjustable    Electric  Fixtures 
15-21   Hermon  St,,  Worcester,  Mass. 


WRITTEN 


Automobile  Prices 
6  Volt,  11  Plate  $12.50 

Ford,  Cbev.,  Mitch.. 
Hup.,    Grant,  Elgin, 
Velie,  Saxon. 
6  Volt,  13  Plate  $14,50 
Overland,  Buick.  Reo, 
Paipe,  Hudson,  Nash, 
Stude.  and  Dort. 
12  Volt,  7  Plate  $18.00 
Maxwell,  Dodge.  Re- 
gal, Frank.,  Briscoe, 
and  Crow-Elkhart. 
Give  year  and  model 
of  car 


World  Battery  Co., 


World  Batteries 

FOR 

Radio  or  Automobile 
SAVE  YOU  50% 

Buy  direct  from  factory. 
Pay    only    one  profit. 
Highest    quality  made — 
lowest  prices. 
TWO-YEAR  GUARANTEE 

We  defy  price  competition, 
a  glance  at  the  prices  be- 
low will  convince  you  thit 
the  World  Battery  is  the 
best  buy  on  the  market. 
Batteries  shipped  imme- 
diately. Express  C.O.D. 
Begin  now  to  get  100% 
battery  service  at  one- 
half  cost.  Mail  your  or- 
der today. 

Radio  Prices 
6  Volt,  40  Amps  $8.50 
6  M  60  3  10.00 
6  "  80  "  12.F0 
6  "  100  "  14.50 
60  E.  Roosevelt  Road 
Dept.   Q,  Chicago,  III. 
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SAVE  MONEY 

Build  Your  Own  At  Home 
Complete  Standard  Parts 
for  Long  Distance  Radio 
Outfits.  We  do  all  ma- 
chine work:  you  do  the 
hand  work;  we  tell  you 
how.  Immediate  deliv- 
ery. Also  complete  Radio 
Sets — all  sizes  at  bargain 
prices.  Write  now  for  our  big    bargain  catalog. 

Colonial  Radio  Equipment  Co.  gff.  g^ggg 
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B  &  B  W400 


IT  HAS  a  voltage  step-up  of  4 
— uniform  over  the  entire  audio 
frequency  range.  Remarkable 
freedom  from  distortion  or 
"howl."  Compact  construction 
and  convenient  terminals.  De- 
signed and  made  by  a  house  of 
long  standing  in  the  electrical 
trade,  specializing  in  transfor- 
mers, whose  reputation  would 
not  permit  offering  a  transfor- 
mer before  developing  it  to  a 
point  of  demonstrated  superi- 
ority. 

TEST  IT  yourself.  Compare 
the  B  &  B  with  any  transfor- 
mer at  any  price.  Put  it  in  the 
same  circuit,  on  the  same  sig- 
nal, using  a  4P.D.T.  switch  for 
quick  change.  You  will  find  a 
quality  of  signal  and  a  range  of 
operation  which  you  have  never 
been  able  to  get. 


We  will  pay  You  $2.50 

to  test  this 
remarkable  Transformer 

HERE  IS  a  real  audio  frequency  transformer.  Three  of  the 
leading  electrical  testing  laboratories  have  proven  its  marked 
superiority.  Its  outstanding  merit  appears  not  only  in  the  tabu- 
lated figures  of  its  definite  characteristics,  but  is  very  evident  in 
the  improved  quality  of  signals  received. 

THE  PRICE  of  this  great  little  transformer  is  $7.00.  Its 
value  is  greater.  Cut  out  and  mail  the  coupon  below  with 
$4.50  and  you  will  receive  one  B  &  B  transformer  postpaid. 
This  pays  you  $2.50  for  testing  and  proving  its  superiority. 

Not  more  than  two  transformers  will  be  sold  to  one  person  on 
this  basis.  The  regular  price  is  $7.00.  Order,  test,  prove 
the  unequalled  quality  of  B  &  B  transformers,  and  you  will 
always  use  them,  because  they  do  give  better  results. 


Every  BAB  W400  audio  frequency  transformer  is  sold 
with  the  maker's  money-hack  guarantee.  If  not  found 
superior  in  quality,  it  may  be  returned  and  full  price  paid 
will  be  refunded. 

Sold  only  by  the  better  class  of  dealers. 

BETTS  6t  BETTS 

CORPORATION 

645  West  43rd  St.,  New  York 

Makers  of  B  A  B  Variometers,  V.  T.  Sockets  and  Receiving 
Apparatus 


for  which 


Betts  A  Betts  Corporation, 
645  West  43rd  St., 
New  York  City 

Enclosed  find  for  1  M,6°  { 

f  one  )  I  *9.00  J 

please  send  me  postpaid  <  two  >  $7.00  B  A  B  W400  audio  fre- 
quency transformer,  the  difference  being  allowed  to  me  for  test- 
ins.  In  case  I  do  not  find  the  transformer  to  be  of  superior 
quality  and  entirely  satisfactory  I  am  to  have  the  privilege  of 
returning  to  you  within  10  days  and  having:  my  money  refunded. 


Name 


Street   

City   A  State  

P'ease  write  plainly.  Money  should  be  sent  by  P.  O.  money 
order.     Stamps  not  accepted. 
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THE  ARTISAN 
ll"x24" 
GAP  LATHE 

(See  description  in 
Aiifuit  QST) 
For  making  Radio  Parts; 
The  Solution  of  the  Slow 
DeliTery  Problem. 
Prices — F.O.B.  Cincinnati 
Lathe,  completely  equip- 
ped  $139.00 

G.  E.  Co.  1/2  H.P.  Motor  $40.00 

Scroll  Chucks  fitted  16.00  up. 

Independent  Chucks  fitted  20.00  up. 

Drill  Chucks  fitted   5.00  up. 

Turret  Tool  Post,  complete.  .26.00 
Draw-in  Chuck,  complete.  .  .  .18.00 

Collets,  1/64 — 1/2"  cap   3.00  ea. 

Collets,  1/16—3/4"  cap..  4.00  ea. 

Turning  Tools,  complete   1.80  ea. 

Select  the  Equipment  needed  for  your 
Work 

Terms :  Third  cash  with  order,  balance  night 
Draft,  BiiE  of  Lading  attached,  in  absence  of 

Credit  Rating. 

ARTISAN  MANUFACTURING  CO. 

Station   "N,"    Cincinnati,  Ohio 


(Trade  Mark  Regian-red) 
Showing  how  you  connect  to  Condenser 
Tune  in  that  message  or  music  you  have  been 
losing    Tune  out  that  interference.    Bring  it  in 
and  clear  it  up. 

Tune  your  condenser  to  the  whistle  and  then 
bring  in  the  messages  with  this  Micro. 
Buy  it  of  your  dealer,  or  send  us  $2.75  and 
we  will  mail  you  one  complete  with  connecting 
wires  and  wrench-screw  driver. 
Knott  Sure  Ground.  Radio  Name  Plates.  Patent 
Dial.  Rheostat.  Quodcoil.  Cinqcoil.  Micros  tat. 
Send  2  cent  stamp  for  Circulars. 
Jobbers  write  for  our  proposition    It  will  please 
you. 


1  Ellery  St.,  South  Boston,  Mass. 


NOVO 

BATTERIES 
FOR  RADIO 


22^-45  & 


NTO  ISELE  SS 
DEPEN  DAB  LE 
G UARAN TEED 

ASK  YOUR  DEALER 

NOVO  MANUFACTlJRI\GC0. 

4  24-438   W.  33!^  ST, 
N  EW   YOR  K. 

531  S0.DEARB0RN  ST.. CHICAGO. 


AUTHORIZED 


SHIP  OWNERS 
Wholesale  Distributors 


it  Pays  To  Buy 
Where  You  See 
This  Sign 

Mr.  Dealer: — If  you  are  a 
progressive  merchant  yon 
will  be  interested  in  this 
sign.     Write  us. 
RADIO    SERVICE,  INC. 
80  " 
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Baldwin  Radio  Products 
are  Standard 


£kJm  ri 


9 


VARIOCOUPLER 
$5.50 


VARIOMETER 
$5.00 


formerly 
$8.00 


Patents  Applied  for 


formerly 
$7.00 


BALDWIN 
RADIO  FREQUENCY 
TRANSFORMER 

$3.50 


KNOWN  the  world  over  for  efficiency. 

Made  in  accordance  jwith  the  best  engineering 
practices  of  the  radio  aH. 

They  never  fail  to  bring  in  the  MUSIC  and  they  are 
Positively  Guaranteed,  Electrically  and  Mechanical 
ly  to  function  properly. ;  « 

Make  your  own  set  with  Baldwin  parts.  Ask  your 
dealer.  Write  for  catalogue  "E"  free. 


Dealers  Write  fdr  Liberal  Discounts 

BALDWIN  RADIO  ELECTRICAL 
MANUFACTURING  CO.,  Inc. 

684  BERGEN  ST.,  BROOKLYN,  N.  Y. 
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10%  OFF 

Besides  the  articles  listed  below, 
which  are  quoted  at  10%  below  the 
regular  list  price,  we  can  also  supply 
you  with  any  piece  of  radio  appara- 
tus, including  sets,  at  the^  same  dis- 
count. Write  for  our  price  before 
buying. 

PHONES 

Baldwins,  all  type*  $15.00 

Murdock  No.  55,  2000  OHM  4.50 

Murdock  No.  55,  3000  OHM .  5.50 

Murdock  No.  56,  2000  OHM .  5.00 

Murdock  No.  56,  3000  OHM .  5.50 

Brandes  Superior   6.75 

Federal,  2200  OHM   6.75 

TUBES 

VT-l  Western  Elec.  Co.   $7.50 

VT-2  Western  Elec.  Co   8.50 

U-V-200    4.50 

U-V-201   5.75 

TRANSFORMERS 

DX  Radio  Frequency  $7.75 

DX  Radio  Frequency  Holder.  .75 

Acme  Audio   4.50 

Thordaraon   3.85 

Federal    6.25 

VARIOMETERS 

Atwater  Kent   $6.75 

Atwater  Kent  Variocoupler .  6.75 
Black  Moulded  Variocoupler  4.50 
Black  Moulded  Variometer .  .  4.50 

3-  inch  Dials   40-50-  .60 

4-  inch  Dials  40-50-75-  1.00 

Every  article  we  sell  at  these  re- 
duced prices  is  a  standard  product. 
Write  us  about  your  needs,  you'll 
find  we  are  the  lowest  in  price. 

We  Prepay  Postage 

CUT  RATE  RADIO  CO. 

P.  O.  Box  472 

DEPT.  R.  NEWARK,  N.  J. 


MICRODENSER 

The  friendly  feeling 
which  the  Radio 
Public  is  displaying 
toward  the  MICR0- 
DENSER  is  no 
doubt  prompted  i  n 

Sart,  by  its  novel 
esign. 
But  the  deeper,  more 
significant  phase  is 
the  profound  admir- 
ation for  its  fine 
tuning  qualities, 
PRICE  $7.50  selectivity  and  per- 
CompUte  with  Dial  A    manent  adjustments. 

Knob   

THE  FIRST  VARIABLE  DIELECTRIC 
CONDENSER  WITH  A  VERNIER  AD- 
JUSTMENT. 

RaFone  Variometers,  $3.80 

Variocoupler*  $3.80 
R.  S.  TYPE  FIXED  CONDENSERS 

.001  Phone  Condenser  $0.35 

.00025  Grid  Condenser  35 

.00025  Grid  Leak  Condenser 

detachable  50 

THE  RADIO  SHOP 

Dept.  B 

242  W.  Adams  Are.,  Detroit. 

Distributors  Potvin,  Herbert  &  Potvin, 
Windsor,  Ont. 


Buy  Your  Radio 
Receiving  Set  at 
Manufacturers9  Cost 

Buy  your  Radio  Supplies  at  a  large  discount 
below  the  list  or  retail  price.  If  a  savin* 
of  $15.00  to  $140.00  on  a  Radio  Receiving  Set 
or  if  a  savins:  of  26%  to  40%  on  Radio 
Supplies  interests  you,  write  or  telegraph 
us  today. 

KING  RADIO  MFG.  CO. 

521  Penn  Are.,         Wilkinsburg,  Pa. 


Armstrong  Super 
Regenerative  Circuit 

Complete  blue-print  and  descriptive  matter  $0.28 
400  turn  Honey-comb  Coils  (unmounted)  1.00 
1250  turn  Honey-comb  Coils  (unmounted)  2.40 
1500  turn  Honey-comb  Coils  (unmounted)  2*80 
Add  $1.00  to  above  prices  for  mounted  coils. 

We  can  also  supply  the  necessary 

and  12,000  ohm  resistances  used 


cult. 


in  this  cir- 
Dealers  write  for  Discounts 

FRANKLIN  RADIO  MFG.  CO. 

711  Penn  Ave.,  Wilkinsburg,  Pa. 
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PRICE  $6.00 

The  3YQ  safely  meets 
the  exceptiooal  demands 
of  the  new  Armstrong  Sup- 
er-Regenerative Circuit. 


DISTORTION 

Can  Be— Has  Been 

ELIMINATED 

Experimenters  and  music  lovers  use 

3  Y  Q  Transformers  for 
"Amplification  without  Distortion" 

Howling  and  distortion  have  been 
eliminated  from  Radio  by  the  3  Y  Q 
Audio  Frequency  Transformer.  New 
laws,  new  methods  of  construction, 
have  been  developed.  Old  ideas 
have  been  improved — some  have 
been  discarded — and  as  a  result  you 
can  now  secure  Audio  Frequency 
^Amplification  that  is  surprisingly 
efficient. 


3  Y  Q  Transformers  are  not 
built  for  incredible  and  need- 
less voltage  amplification — 
they  are  built  for  efficient  am- 
plification. 3  Y  O  Transform- 
ers are  leak-proo?  because  no 
impregnating  compounds  are 
used  for  insulation.  They  are 
wound  with  larger  wire  than 
any  other  Audio  Frequency 
Transformer  so  that  their  im- 
pedance is  correct  without  be- 
ing made  up  largely  of  resist- 
ance. They  work  with  any 
present  day  tube.  They  are 
electrically  and  mechanically 


perfect,  have  no  exposed  wir- 
ing to  break  or  short  circuit, 
and  they  can't  be  connected 
incorrectly.  And  they  are 
tested  to  stand  600  Volts  A  C, 
proving  them  ideal  for  power 
amplification. 

Many  amateurs  and  profes- 
sional assemblers  demand  the 
3  Y  Q  Transformer  in  prefer- 
ence to  all  others.  You,  too, 
want  the  best — and  you  can  be 
sure  of  getting  it  by  asking 
your  dealer  for  the  3  Y  Q.  Re- 
member the  name,  3  Y  Q,  and 
the  price,  $6.00. 


Federal  Institute 

of 

Radio  Telegraphy 

2nd  &  Federal  Sts.,    Camden,  N.  J. 
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DP  A  I  P"  R  Q  GET  SPECIAL 
LMLLnO  proposition 

Send  to  KLAUS — "Radio  Headquarters"  for  special  discount  lists  and 
bulletins  on  apparatus  and  equipment.  Our  service  department  offers 
dealers  assistance  and  advice  on  radio  problems.  We  distribute 
"tested"  apparatus.  We  know  the  equipment  we  send  you  is  right. 
We  want  all  Agents  and  Dealers  to  get  our  special  proposition  on  the 
best  lines  of  apparatus  made. 

Get  our  Prices  on  these  lines  of  apparatus 


Acme 

Adams-Morgan 

Baldwin 

Brandet 


Clapp-Eastham 
DeForett 
Jewell 
Federal 

Radio  Corporation 


Write  today  to— 

KLAUS  RADIO  CO. 

Dept.  100 
Eureka,  Illinois 


FIRST  TESTED ^TH EN  SOLD 


Our  New  Price  List  is 
Ready.  Get  Your  Copy 

■■■■  ■  ■■■■ 

Immediate  deliveries  on 
Radio  Corporation 
Magnavox 
Grebe 
Amrad 

Clapp-Eastham 

Tuska 

Formica 

Thordarson 

Remler 

Cunningham 

Frost 

Federal 

&  Others 

Detroit  Electric  Co. 

113-115  E.  Jefferson  Ave. 


DETROIT, 


MICH. 


HYGRADE  SPECIALS 

Radiotron    U.   V.   200   Tubes  S4-75 

Radiotron   U.   V.   201   Tubes  5.75 

(700  Eveready  Variable  B.  Battery   2.25 

45  Volt  Cyclone  Variable  B.  Battery   2.75 

Electrose  Insulators  per  dozen   2.00 

7  Stranded  Copper  Aerial   Wire  200  ft...  1.25 

Arkay    Loud   Speakers   4.00 

.001  M.  F.  Signal  Variable  Condensers  (with 

dial  &  knob)   4.50 

Thordarson    Amplifying    Transformers.  .  .  .  3.89 
Acme     Amplifying     Transformers  (Semi- 
Mounted)    4.25 

Federal  Amplifying  Transformers  6.25 

Skinderviken  Transmitter  Buttons  75 

Murdock  -56  Head  Set  3000  ohm  5.75 

Murdock  ;56  Head  Set  2000  Ohm  4.75 

Federal  2200  Ohm  Head  Set  7.25 

Dictograph  3000  Ohm  Head  Set   9.95 

Western  Electric  Head  Set   12.50 

Rheostats.    Fada    90c — DeForest   1.05 

MARKO  STORAGE  BATTERIES 
6  volt  30  amp.  guaranteed  2  years.  .  .  .$10.00 
6  volt  60  amp.  guaranteed  2  years....  13.50 
6  volt  80  amp.  guaranteed  2  years....  17.00 
6  volt  100  amp.  guaranteed  2  years...  21.00 
Homcharger,  charge  your  own  battery.  .  16.50 
Above  prices  are  F.  O.  B.  New  York 

HYGKADE  ELECTRICAL  NOVELTY  CO. 

41    West    125th   Street,  New  York,  N.  Y. 
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it  s  easy,  make  your  own 

INDOOR  COIL  AERIAL 

Drawing.  R>  F.  amplifier  cir- 
cuit, chart  and  tables  frivinjr 
proper  number  of  turns  to  put 
on  coil  for  any  wavelength 
Complete  data  covering  0  to 
24.000  meters  on  3  large  sheets 
$1.00.  Stamps  not  accept*  " 
C.  A.  DAVIS  A  COMPANY 
1  Champlain  St.,  Washington.  D.  C 
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Mignon  Condensers 

Straight,  Curre,  Variable 


Balanced  TYPE  "A" 

Types  "A"  and  "B" 

BALANCED  CONDENSERS 

"A"  8  STATORS  and  6  ROTORS 
"B"   14   STATORS  and   12  ROTORS 

Special  Aluminum  Plates 
FORMICA    Inserts    &    Nickel  Plated 
Terminal  Posts,  Diameter  of  Aluminum 
End  Castings  4%". 

Outside  Dimensions  Between  End  Cast- 
ings    "A"     2%"     and  "B" 
W  Rotor  Shafts. 

As  illustrated 

"A"  .0005  M.F.  $4.50 
"B"  .0008  M.F.  $5.00 

Types  "B"  and  "C" 

COUNTER  BALANCED 
CONDENSERS 

"B"  13  STATORS  and  12  ROTORS 
"C"  23   STATORS   and   22  ROTORS 

Special  Aluminum  Plates 
FORMICA  Inserts  and  Nickel  Plated 
Terminal  Posts.  Diameter  of  Aluminum 
End  Castings  4%  inches. 
Outside  Dimensions  Between  End  Cast- 
ings "B"  3%"  and  "C"  4%  inches,  % 
inch  Rotor  Shafts. 

As  illustrated 
"B"  .0008  M.F.  $5.00 
"C"  .0017  M.F.  $6.00 


Vernier  TYPE  B 

Type  "B" 

COUNTER  BALANCED 

and  with 

VERNIER  ADJUSTMENT 

13  Stators,  12  Rotors  and  1  Extra  Heavy 
ROTOR  VERNIER  of  Special  Alumi- 
num. 

FORMICA  Inserts  &  Nickel  Plated  Ter- 
minal Posts.  Diameter  of  Aluminum 
End  Castings  3%". 

Rotor  Shaft,  A"  Vernier  Shaft  with 
8-32  thread. 

Outside  Dimensions  between 
the  end  Castings  3%". 

As  illustrated 
"B"  .0008  M.F.  $6.50 

Type*  11,  23  &  43 

VARIABLE  CONDENSERS 

No.  11—  6  STATORS  and  5  ROTORS 
No.  23—12  STATORS  and  11  ROTORS 
No.  43—22  STATORS  and  21  ROTORS 

Special  Aluminum  Plates 
FORMICA  Insulation  and  Nickel  Plated 
Terminal   Posts.     Outside   Diameter  4 
inches. 

As  illustrated 

No.  11  No.  23 

.00047  M.F.      .00074  M.F. 

$3.75  $4.00 


No.  43 
.0015M.F. 

$4.50 


Authorized   Sales  Representatives 


Western  Radio  Distributing  Co., 
114  L.  C.  Smith  Bldg., 
Seattle,  Wash. 


Counter  Balanced 
TYPE  C 


Detroit  Electric 

Company 
113  E.  Jefferson 

Ave. 
Detroit,  Mich. 

The  Reynolds 

Radio  Co. 
Denver,  Colorado 


McCarthy  Bros. 

&  Ford 
Buffalo,  N.  Y. 

The  Radio 
Engineering 

Sales  Co. 
Cleveland,  Ohio 


Variable 
TYPE  23 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


Tr.de  M.rk  BKUMA  YRLSBUG  iu.  a,.  r~ 


Attentive  Beginners  Who  Use 


e  One  Dollar  Radio  Short  Cut 


DO  ARRIVE 


ux 


Items  From  Our  Honor  Roll 

1BYB 

Earle  E.  Lock  wood,  Norwalk.  Conn.  Arthur    J.    Carlson,    Waterbury,  Conn. 

9  Westport  Ave.  Colonial  Trust  Co. 

Code  in  40  Minutes  Memorized  Code  in  One  Hour 

1BIC  1CPH 

D.    O.    Shepard,   Plantsville,    Conn.  Paul  St.  Jacques,  Woon socket.  R.  I. 

262  Summit  St.  272  Adams  St. 


Some  Learned  Code,  Passed  Exam,  Won  License  All  in  One  Week.  Fact  Reported  to 
Enlighten  Others  Struggling  With  ABC  Methods.  Send  ONE  DIME  for  Honor  Roll 
Dodge  Short-Cut  Beginners  Now  Licensed  Operators — Covers  Ten  Radio  Districts. 

FOR  EACH  DIME  OUR  METHOD  COSTS  IT  MAY  SAVE  DOLLARS 

C.  K.  DODGE  Box  210  MAMARONECK,  N.  Y. 


Vacuum  Tube  Detector  $5.50 


s 


with 


DETECTOR  AND  TWO 
STAGE  AMPLIFIER 
$22.50 

With  transformers  and  all 
other  instruments  in  cabinet, 
ready  for  operation.  This 
equipment  Is  of  high  quality, 
and  distances  of  as  high  a* 
"000  miles  have  been  obtained 
with  ease. 
BATTERIES  AND  TUBES 
EXTRA 

2000     Ohm     receivers  $8.00 
SUPERIOR  CRYSTAL 
RECEIVING  SET  $4.75 
Attractive   Dealers  proposition 
STEINMETZ   WIRELESS   MFG.  CO., 
5706  PENN   AVENUE,  PITTSBURGH,  PA. 


DEALERS  ONLY- 

Write  for  Harry  Alter  s  RADIO  "POCKET- 
BOOK."  A  net  price  catalog  of  radio  supplies 
published  each  month.  Our  wholesale  prices 
hit  bottom.  The  RADIO  "POCKETBOOK"  sent 
free  to  dealers  only.  Use 


HARRY  ALTER  &  CO. 


126  N.  MAY  ST., 


CHICAGO 


"BERKSHIRE" 
RADIO  FREQUENCY  AMPLIFYING  COIL 

IRON  )  3  SIZES  $2.00  EACH 

CORE  \  150  700  METERS  WITH  BASE 

CIRCULAR  SHOWING  CIRCUIT  ON  REQUEST 

BERKSHIRE  ELECTRIC  CO. 
Pittsfieia,  Mass. 


SPECIAL  RADIO  EQUIPMENT 

Prices   Quoted   lTpon   Receipt  «>f  Specification** 
Much'nc  work  and  panel  drilling.     Plans  and  dia- 
grams made  for  special  receiving  and  transmitting 

OLIVER    S.  EVERETT 

83  Otis  Street  MEDFORD,  MASS. 


PRICE  REDUCED 
QST  BOUND  VOL.  IV 
Now  Oniy  £3.50,  postpaid 

Aug.  1920-July  1921,  Inclusive 
QST.  1045  Main  St.,  HARTFORD,  CONN. 


—LOOSE-LEAF-LOG— 

Ring  Book  Containing  50  Conventional  Log 
Sheets  and  ">0  Radiogram  Blanks — Re-Fillers 
Very  Reasonable 

Postal  Card  for  Sample  Sheets  and  Photo. 

CITIZENS  RADIO  SERVICE  BUREAU 

416  S.  DEARBORN  STREET,      CHICAGO.  ILL. 


K*b  karrTF «  Upland 


BUILD  YOUR  OWN.  50c  instruction 
book  for  LOc  on  how  to  make  eight 
classes  receiving  sets  from  two  slide 
tuner  to  combined  radio — audio  frequen- 
cy outfits.  With  every  order  you  receive 
price  list  of  parts  illustrated  in  book. 
Buy  direct  frori  factory  and  save  dollars. 
Both    text  book  tnd  catalog  mailed  for  20c. 

Dept.  13.  RADIO  PARTS  MFG.  CO., 
West  Park  Place,  Detroit,  Mich. 
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DUCK'S  RADIO  CATALOG  No.  16 


256 
PAGES 

Continuously  since  1909  Duck's  Radio  Catalogs  have  never 
been  equaled  for  completeness  vand  great  wealth  of  radio  data 

Over  50  patres  of  lateat  hook-ups  (wiring 
diagrams)  and  invaluable  and  up-to-date 
data  and  information  on  radio.  Not  only 
a  catalog,  but  a  wonderful  textbook  on 
radio. 


q  J  Olt-  in  coin  carefully  wrapped 
Oeno  A*JCfor  your  COpy  0f  this  won- 
lerful  book,  the  most  unusual  and  com- 
plete catalog  ever  put  between  two  cov- 
ers. Not  sent  otherwise.  Enormous  cost 
and  tremendous  demand  prevent  distri- 
bution at  n  less  retainer. 

Never  in 


_  the  history  of  radio  has  there  been  such  a  catalog.  The  radio  data  and 
l  diagrams  embracing  upward I  of  BO  pages  give  the  experimenter  more  valuable  and 
up-to-date  information  than  will  be  found  in  many  textbooks  selling  for  $2  ;  and  $1 
I  could  be  spent  for  a  dozen  different  radio  catalogs  before  you  could  gather  together 
the  comprehensive  listing  of  worth-while  radio  goods  found  in  this  great  catalog. 
Our  new  No.  A650  Duck  Rheostat  (at  right)  has  just  the 
necessary  amount  of  resistance  to  take  care  of  the  drop 
in  voltage  from  the  baUt  y  when  fully  charged  to  the 
battery  at  its  minimum  working  voltage.  The  base  w 
of  moulded  composition.  The  resistance  element  is 
wound  on  a  black  fibre  strip,  the  element  being  securely 
fastened  in  a  slot  in  the  base.  Contact  arm  is  of  phos- 
tension  to  insure  pertoct  con- 


phor  bronze  of  the  proper  tension  to  insure  pertoct  con- 
tact and  smooth  operation.  Adjustable  to  any  thickness 
panel  up  to  %  inch,  2      inches  in  diameter.  An  exceptional 


Rheostat  at  a  most  pcr>ula 
$1.    Shipping  weight  8 


price.    No  A650  Duck  Rheostat, 


No.  A666  Duck's  Positive  Con- 
tact Bakelite  Tube  Socket  (at 
left)  is  beyond  doubt  the  most 
advanced  tube  socket  on  the 
market  today.  To  our  knowl- 
edge there  is  no  other  type  of 
tube  socket  that  cannot  be 
forcibly  criticized  from  some 
angle.  Either  the  receptacle 
does  not  easily  accommodate  the 
varying  diameter  of  the  bases 
of  bulbs,  or  the  notch  on  recep- 
tacle is  not  just  right,  or  the 
receptacle  is  easily  subjected  to 
breakage,  or  connections  are  in 
an  inconvenient  place,  or,  and 
most  important  of  all,  the  type  and  style  of  the  contacts  do  not  insure  positive,  certain 
contact  without  considerable  manipulation. 

In  our  new  socket  all  these  defects  in  other  bulbs  are  overcome. 

No.  A6H0  DUCK'S  Bakelite  Tube  Socket,  $1.    Shipping  weight,  pound. 

DUCK'S    New    Moulded  Variometer 

Our  new  moulded  variometer  (shown  below)  speaks 
for  itself.  For  a  comprehensive  description  of  the 
design  and  radio  thought  back  of  our  variometers, 
we  invite  your  attention  to  our  exhaustive  descrip- 
tion in  catalog.  In  prettiness  of  design,  compact- 
ness and  lightness  of  weight,  we  have  not  seen  any 
variometer  that  we  believe  compares  with  ours.  The 
forms,  unlike  many  others,  positively  will  not  warp. 

No.  A900  plate 
v  a  r  i  o  m  eter, 
with  knob  and 
dial,  $7.25 

No.  A901  grid 
v  a  r  i  o  meter, 
with  knob  and 
dial,  $7.25 

Note:  If  knob 
and  dial  are 
not  desired  de- 
duct 75c. 

Duck's    New    Moulded  Variometer 

The  WILLIAM  B.  DUCK  CO.,  243-245  Superior  Street,  Toledo,  Ohio 


Duck's      Products  Have 
Stood  the  Test  of 
Time 

1909-1922 

There  are  many  Duck 
products  that  completely 
dominate  all  competitive 
types. 

The  Largest  Line  in 
America  —  62  Complete 
Instruments — 58  parts. 

Dealers 

We  want  live,  responsible  deal- 
ers in  every  city  and  town  in 
the  United  States,  both  for  the 
sale  of  our  extensive  line  of 
rad'o  apparatus  and  all  other 
worth-while  lines  of  radio  goods, 
on  all  of  which  we  can  quote 
attractive  dealer's  discounts. 
We  can  offer  you  facilities  and 
advantages  that  no  other  radio 
house  can  offer. 
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CLASSIFIED  ADVERTISEMENTS 


Six  cents  per  word  per  insertion,  in  advance.  Name 
and  address  must  be  counted.  Each  initial  counts 
as  one  word.  Copy  must  be  received  by  the  10th  of 
month  for  succeeding  month's  issue. 

WEST  COAST  signals  all  over  the  room  with  4GL 
radio  frequency  transformers.  Range  200-600.  Price 
$3.15  each  with  circuit.  Savannah  Radio  Shop,  1223 
East  Duffy  St.,  Savannah,  Ga. 

WANTED  200  Watt  Acme  Power  Trans.  Have  almost 
new  1/6  h.p.,  220  volt  motor:  1600  R.P.M.— $18.00. 
Wttl  swap.    B.  Aineworth,  561  Grand  St.,  B'klyn,  N.  Y. 

USED  RADIO  and  electrical  books  and  correspondence 
courses  bought,  sold  and  exchanged.  List  free,  Roy 
Anderson,  Ketchikan,  Alaska. 

PRACTICALLY  GIVEN  AWAY  new  Magnavox  $40.00, 
short  wave  regenerative  and  two  step  amp.  phones,  B 
Batteries,  tubes,  6V  60  Cooper  Battery  $75.00.  Bake- 
lite  enclosed  gap  with  motor  $14.00.  Murdoch  Vari- 
ables $3.00,  Bauernfeind  &  Held  Co.,  Menasha,  Wis. 

STANDARD  RADIO  parts,  10%  to  20%  off  list  price. 
Tubes,  headsets,  condensers,  couplers,  in  fact,  practl- 


FOR  SALE:  IV,  K.W.  Acme  P-l  Transformer  (new) 
$20.00;  lVi  K.W.  Clapp  Eastham  Transformer  (new) 
$15.00;  2  Magnavox  Transmitters,  (new)  $17.00  each; 
2  Magnavox  Tone  Arms  (new)  $23.00  each;  1  Robbins 
e\  Meyers  Motor  Generator,  (new)  D.  C.  Motor  A  500 
V  Generator,  2  K.W.,  $75.00.  Hickson  Electric  Co., 
Inc.,  36  South  Ave.,  Rochester,  N.  Y. 


cally  everything  in  radio. 


on  any 


Write  for  prices 
equipment  desired.    Buyright  Co.,  P.  O.  Box  No.  62 
(Benson  Station)  Omaha,  Nebr. 

REGENERATIVE  SETS  below  cost,  variometers,  vario- 
coupler,  detector,  two  stage  amplifier,  jack  control, 
complete,  $45.00,  Caverley,  4744  Winthrop  Ave.,  Chi. 

RADIO  STORAGE  BATTERIES,  2v-60a,  $6.50;  6v-40a. 
$11.00;  6v-60a.  $13.00;  6v-80a.  615.00.  Mail  orders 
filled  on  receipt  of  price.  Send  Stamp  •  for  folder, 
Lloyd  E.  Clark,  363  Broadway,  Everett  46,  Mass. 

FOR  SALE  Regenerative  Receiver  with  detector  in  9"x 
14"xl0"  mahogany  cabinet.  Have  heard  every  district 
with  it.  Includes  6  volt  Exide  battery  and  .001  con- 
denser free.  Sell  for  $50.00.  V«K.W.  Acme  Transfor- 
mer, Murdoch  Oscillation  Transformer,  Plate  Glass  Oil 
Condenser,  Rotary  Gap  and  Eldredge  Ammeter,  sell  for 
$25.00  or  trade  for  CW  apparatus,  Wa 
Plainview,  Texas. 


SELL:  Vt  K.W.  Blitzen  Transformer  $10.00;  Vt  

•d  condenser  $4.00;  Proudfoot  Det.  St  2  stage  $20.00. 
F.  B.  Hoselton,  Webb  City.  Mo. 

A  REAL  radio  frequency  transformer  for  amateur  use; 
beaU  anything  on  the  market;  range  200-600  meters; 
designed  by  4GL;  price  $3.16  each  postpaid  anywhere 
in  u.  S.  Circuit  with  each  transformer.  Savannah 
Radio  Shop,  1223  East  Duffy  St*  Savannah,  Ga. 

FOR  SALEt  2000  Mile  Spark  Transmitter,  $40  Com- 
plete.   Will  sell  parts.    Radio  60M. 

TELEFUNKEN  Vt  KW  500  cycle  ship  set  complete 
with  motor  generator,  receiving  sot,  spare  parts.  New 
$250.  An  International  four  cylinder  gasoline  power 
unit  AC  or  DC  cost  Navy  $100.00  With  above  set  $100 
extra.  Tslefunken  or  Crocker  Wheeler  500  cycle  motor 
generators  for  tube  sets,  $76.00.  Henry  Kienzle, 
<601   E.  64th  Si,  New  York.  

1  K.W.  Thordarson  $15,  Hyrad  Disc  $5,  Special 
Rotary  Quenched  Gap  $20,  Lightning  Switch  $3. 
R.  Kinney,  1606  Middlehurst  Rd.,  Cleveland  Heights, 
Ohio. 

WANTED:  Used  500  Watt  1000  Volt  D.  C.  generator, 
state  full  particulars,  pries  reasonable.  Sell  spark  and 
receiving  equipment.    Roy  Kuestsr,  Menasha,  Wis. 

GREBE  C  R.  6  $72.00  Antenna  wire,  7  strand  No.  22 
tinned,  70c.  per  hundred  ft*  Magnavox  $40.00.  Sale 
this  month,  write  Mack's  Radio  Shop,  Ansonia,  Conn. 

WANT  to  buy^  secondhand  receiving  set-^describe  and 


ivo  price. 
>ul«C 


A.  McTavish,  McKinney,  Tex.,  care  Dr. 


Davenport, 


FOR  SALE  Complete,  twenty  watt  CW.  Transmitter, 
panel  mounted,  formerly  8PN  Deceased.  Write  for 
list,  W.  W.  Espey,  Vandergrift,  Pa. 

FREE  Vacuum  tube  socket  given  free  with  each  Ra- 
diotron  detector  tube  at  $5.00  or  Amplifier  tube  at 
$6.50.  We  have  a  complete  line  of  standard  apparatus 
at  standard  prices  for  immediate  shipment.  Twelve- 
hour  service  or  money  refunded.  Florman  Radio  Labo- 
ratory, McPherson,  Kansas. 

FOR  SALE  19  panel  DeForest  receiving  set  with  17 
honeycomb  coils  but  without  bulbs  or  receivers  or  bat- 
tery. First  M.O.  for  $100.00  takes  it.  J.  P.  Gillott, 
Rippey,  Iowa,  RDO  9BGH. 

FEW  GENUINE  GERMAN  TELEFUNKEN  H.  W.  AM- 
METERS  with  scale  reading  0-4  amps.  Fitted  with 
shunt  for  half  scale  reading  and  adjustment  for  tem- 
perature variations.  Very  accurate  and  sensitive. 
Brand  new  with  original  seals  unbroken.  Diameter  2 
and  7/8  inches.  While  they  last.  $330  each.  Robert 
E.  Goll,  1342  East  22nd  St.,  Brooklyn,  N.  Y. 

WANTED  One  secondary  section  for  United  Wireless 
Coffin  Transformer  and  insulating  tube  covering  pri- 
mary.   Paul  Graeter,  967  McMillan  St*  Cincinnati,  O. 

DEALERS  ATTENTION  send  for  circular  on  the  new- 
est  and  fastest  seller  crystal  set,  imitation  leather  case, 
nickel  fittings,  retails  for  less  than  $6.00.  Harrison 
Manufacturing  Co.,  2529  Grand  River,  Detroit,  Mich*, 

Dept.  D. 

MAGNETIC  Modulator,  UP-1357,  $9.76.  Direct  cur- 
rent 220  volt,  l/«  H.P.,  General  Electric  motor,  $22.50; 
Microphone  323- W,  6ZS0;  CW  Inductance.  19  turns 
No.  8  copper  on  grooved  5"  bakelite  tube,  $4.00,  tick- 
ler 75c.  additional.  All  items  look  and  are  good  as 
new.     Hathaway,  1575  Pernio  Denver,  Colo. 

SELL:  Reinartz  Tuner  and  detector  control,  $25.00. 
Write  Harold  Heiss,  9506  Columbia  Ave.,  Cleveland, 

Ohio.  8CYZ. 
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TWIN  S.  CRYSTALS,  the  Super  Sensitive  crystal  sold 
with  a  money  back  guarantee.  Pair  25c.  500  mile  re- 
generative plan  free.  Nelson  Mfg.  Co.,  Interurban 
Bldg.,  Dallas,  Texas. 

TESTED  GALENA  CRYSTALS  From  our  own  Mines 
shaped  and  tested  at  the  mine  in  best  standard  hookup 
— direct  to  user.  A  real  crystal — not  a  pinhead. 
Twenty-five  cants  postpaid,  five  for  $1.00  to  group 
buyers.    Osark  Crystal  Co.,  Box  1,  Morrellton,  Mo. 

TRADE:  Factory-mounted  2  K.W.  Packard,  like  new, 
guaranteed.  Want  1  K.W.  Clapp- Eastham  Transfor- 
mer, Tesla  Coil,  Brown  Phones  or  equipment  equal 
value.  All  letters  answered.  H.  Oge,  Box  32,  Boon- 
villc,  Ind. 

FOR  SALE — Variometer  set,  2  step,  batteries,  tubes. 
Excellent  condition  $150.  Small  single  circuit  set 
$60.    Loud  talker,  $15.    8B1P,  Syracuse,  N.  Y. 

FOR  SALE — Va  K.W.  27000  volt  transformer,  Clapp- 
Eastham  coffin  type,  $20.00.  Herschel  Powell,  Romeo, 
Mich. 

HOOK-UPS:  Diagram  of  connections  for  detector  and 
two-step  amplifier  to  work  with  Reinartz  tuner,  for  sil- 
ver dime.    John  L.  Reinartz,  South  Manchester,  Conn. 

SPECIAL — YA  KW  spark  transmitter  panel,  mounted, 
$20.00.    Durant  Rice,  1321  So.  35  Ave.,  Omaha,  Neb. 

— CW  MUST  SELL — DeForest  OT3,  3  Radiotrons; 
UV  202;  Federal  Hand  Microphone;  worth  $130  for 
$66.00.  Esco  DC  motor  generator  500  volt,  8U,  Field 
Rhostat,  worth  $110  for  $50,  meters,  filters,  etc., 
Rhodes,  40  West  86th  St.,  N.  Y.  C. 

BATTERY  CHARGERS:  Best  and  cheapest  battery 
charger  on  market  $15,  new  demonstrators  $13.76, 
absolutely  guaranteed.  Complete  with  ammeter,  clips 
and  cord.  Oscar  Ruf,  1460  Santa  Clara  St.,  Santa 
Clara,  Calif. 

4GL  RADIO  frequency  transformers;  DX,  fones  and 
600  meters;  $3.15  each  with  circuit.  Savannah  Radio 
Shop,  1223  East  Duffy  St.,  Savannah,  Ga. 

2KF*s — PARAGON  2-6-U— Transmitter,  used  six 
months.  You  know  the  brand  and  quality.  Price  $35. 
H.  D.  Selvage,  Irvington,  N.  J. 
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HONEYCOMB  Coll  Regenerative,  including  Cous  and 
Radiotron  Detector  $60.00.    Box  206,  Wllliamsport,  Pa. 

HERE'S  A  BARGAIN:  Complete  station  (formerly 
9UC)  will  be  sold.  Write  for  list.  Everything  must 
go  and  it's  priced  to  sell.    L.  M.  Smith,  Salem,  Wise 

MAKE  YOUR  OWN  Head  Phones.  Complete  parts  in- 
eluding  Headband,  Cases,  Magnets,  coils  completely 
wound  2000  ohms,  all  ready  for  assembling  with  in- 
structions $3.50.  South  Hills  Radio  Co.,  411  Charles 
St.,  Knoxville,  Pittsburgh,  Pa. 

600  WATT,  1000  Volt  Generator,  speed  17S0,  $60:  6 
Volt,  40  Amp.  Battery,  $6.00.  Philip  Stout,  Knoxville, 
Tenn. 

FOR  SALE — Vi  KW  spark  transmitter  complete,  $36. 
Will  trade  for  receiving  apparatus.  A.  G.  Strauss,  826 
N.  Oth  St.,  La  Crosse,  Wis. 

AM  RAD  6  volt  spark  coil,  $10.00.  Gail  Wade,  Manito- 
woc, Wis. 

MOTION  PICTURE  machine,  complete  with  arc  light, 
rheostat,  film  re  winder,  etc.,  ready  for  use.  Cost  $200. 
Sell  for  $45  or  trade  for  good  6O0  volt  motor  genera- 
tor, 8CFB.  H.  E.  Wallace,  7216  Whipple  St.,  Swiss- 
vale,  Pa. 

CW  TRANSFORMER  for  sale— For  6  watt  tubes, 
900V.  secondary  with  midtap.  7.5  filament  with  mid- 
tap  at  3  5v,  7.5v  Kenotron  filament  7.6v  midtap  3J&v, 
Primary  to  operate  on  llOv,  60-cyde.  Will  operate 
4-UV-202.  Price  $20.00.  Arthur  L.  Walser,  Chesa- 
ning,  Mich. 

SELL: — 3000  Meter  Loose  Coupler,  $640;  genuine  two 
filament  Audiotron,  $440;  Cunningham  Amplifier, 
$3.00.    Hayden  Whitney,  Jr.,  Concord,  Mass. 

INVENTORS:  Protect  your  invention  through  A.  M. 
Wilson,  Inc.,  Washington,  D.  C.  Over  20  years  of 
efficient;  expert,  confidential  service.  Skilled  in  Radio- 
Electrical,  Chemical,  and  Mechanical  fields.  Our  1022 
illustrated  Booklet,  giving  much  necessary  and  very 
useful  information  which  every  inventor  should 
know,  will  be  sent  free  'upon  request.  Prompt 
and  careful  attention.  Highest  references.  Moderate 
fees.  Send  sketch  or  model  for  our  careful  opinion 
and  preliminary  advice.  Write  today  to  A.  M.  Wilson, 
Inc.,  (Radio  3ARH)  310-16  Victor  Building,  Washing- 
ton, D.  C.  (Successor  to  business  established  In  1801 
by  A.  M.  Wilson). 

FOR  SALE— 1  BDC's  CW,  ICW  and  fone  set  consist- 
ing  of  two  50  watt  tubes,  motor  gen.,  instruments, 
etc.,  $175.00,  all  inquiries  answered.  Wm.  E.  Arnold, 
183  Oliver  St.,  Southbridge,  Mass. 

MUST  SELL  Vt  KW  Thordarson  transformer,  $16.00; 
OT  for  same,  $6.00;  .007  mf.  glass  plate  condenser, 
$6.00;  one  step  amplifier,  $12.00;  Renegerative  receiver 
without  bulb  or  battery,  $36.00.  Raymond  Winslow,  31 
Paris  St..  Norway,  Me. 

FOR  SALE — New  Magnavox  R-3,  $40.00. 
Winte,  Chesaning,  Mich. 


Henry  C. 


GENERATOR  WANTED,  50—100  watts,  600  volts,  R. 
Young,  3  Glebe  R<L,  Toronto,  Canada. 

SELL — Regen.  A  Dot.  2  step,  $56.00,  complete  Va  KW 
transmitter,  65  fones,  $3.50.  Albert  Woodruff,  Glen- 
wood,  la. 

BARGAIN:  %  KW  spark  set  with  motor  rheostat,  $28. 
E.  Squires,  Wheaton,  111. 

FOR  SALE — Regenerative  Tuner,  detector  and  three 
stage  amplifier  with  two  large  Burgess  "B's".  All  OJC 
Details  upon  request.  Price  without  tubes,  $00.  De- 
tector and  3  Western  Electric  Amplifier  Tubes 


Signal  Corps),  $125. 
Pittsburgh,  Pa. 


(not 

Edgar  Bell,  ' 56  Harwood  St., 


OUR  SPECIALS  THIS  MONTH:  Forty-three  plate  vari- 
able $2.50,  Variocouplers  wound  with  green  Double 
Silk  wire,  $3.75;  Pennsylvania  Storage  Batteries,  6 
volt,  80  amp.,  $13.00.  Eighteen  months'  guarantee. 
Only  100  to  go  at  this  price.  Penns.  Grove  Radio 
School,  Broad  Theatre  Bldg.,  Sales  Department,  Penns 
Grove,  N.  J.  

POST  CARDS — Description  of  ur  station  with  QRA. 
500,  $3.50;  250,  $2.50,  delivered.  Samples  on  request. 
Donald  J.  Detwiler,  1120  Va.  Ave.,  S.  W.  Washington, 

D.  C. 


•-Tone  Jmiior. 


RADIO  MUSIC  PERFECTLY 
REPRODUCED  THROUGH 
YOUR  PHONOGRAPH 


The  Dulce-Tone  Junior  converts  your  i 
into  the  finest  of  loud  talkers  without  detracting 
in  the  least  from  its  power  to  play  phonograph 


The  radio  music  comes  to  you  with  cello-Uks 
sweetness,  even  more  clearly  than  that  repro- 
duced from  your  records. 

The  Dulce-Tone  Junior  is  adaptable  to  any 
phonographic  instrument.  When  you  consider 
that  you  are  using  the  wonderful  sound-box, 
tone-arm  and  even  the  needle  which  has  been 
perfected  only  after  years  of  experimenting,  you 
can  realise  the  QUALITY  and  SWEETNESS  of 
the  tone  which  is  so  faithfully  reproduced 
through  the  Dulce-Tone  Junior. 

can  attach  the  Dulce-Tone  Junior  Id 
few  minutes.  To  operate,  simply  swing  the 
tone  arm  allowing  the  needle  to  rest  on  the 
small  center  element  of  the  Dulce-Tone  Junior. 
This  ingenious  instrument  eliminates  the  neces- 
sity of  numerous  expensive  head-phones  when 
entertaining  a  room  full  of  people— is  a  true 

The  Dulce-Tone  Junior  is  the  instrument  of  the 
century— an  instrument  that  will  improve  any 
radio  set.  Put  one  on  your  phonograph  today 
and  realise  the  possibilities  of  radio  music  for 
quality  of  tone. 

RETAIL  PRICE  ONLY  $15.00 

($17.50  West  of  the  Rockies) 

If  your  dealer  does  not  handle  the  Dulce-Tone 
Junior,  All  out  the  coupon  below,  mail  It  with 
one  dollar  and  we  will  forward  this  wonder 
instrument  to  you  COJ>.  at  $14.00. 

The  Cleveland  Radio  Mfg.  Co 

241  St.  Claire  Ave„  N.  E.  Cleveland;  Ohio 
Sole  Licensees  under  KAEHNI  Circuit  Inventions 
and  Patent  Applications 


COUPON 

The  Cleveland  Radio  Mfg.  Co., 
241  St.  Claire  Ave.,  N.  B., 
Cleveland,  Ohio. 

Enclosed  find  one  dollar  for  which  send  ms 
a  Dulce-Tone  Junior  ($14.00  balance  due 
C.O.D.)  Send  me  your  folder  entitled 
"Waves  to  You  Through  Your  Phonograph." 

Name   

Address   

Town  6  State  
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ALL  RADIO  SETS   INSTALLED  FREE 
OF  THE  WINNERS  ANYWHERE  IN 

1st  Prism 

This  cabinet  type  complete  Radio 
Receiving  Set  is  one  of  the  finest  and 
most  up-to-date  sets  on  the  market. 
It  is  designed  and  manufactured  by 
the  Colin  B.  Kennedy  Company  of  San 
Francisco  and  St.  Louis,  makers  of 
the  finest  type  of  radio  receiving  sets. 
The  cabinet  is  walnut  and  stands  58 
inches  high — a  masterpiece  of  cabinet 
making.  The  receiving  set  is  regen- 
erative, having  an  effective  range  from 
175  to  26.000  meters — 400  to  600 
miles  on  "broadcasting."  Contained 
within  the  cabinet  are  all  batteries, 
Magnavox  Loud  Speaker  with  special 
horn,  a  Radio  Homcharger  De  Luxe. 
Value  complete,  $725.00. 

2nd  Prize 

It  consists  of  the  Westinghouse  R. 
C.  Receiving  Set,  Western  Electric 
Loud  Speaker*  "Tungar"  Battery 
Charger,  Storage  Battery,  9  "B"  Bat- 
teries, one  Manhattan  3,000  ohm 
Headset,  3  vacuum  tubes,  2  telephone 
plugs,  and  complete  antenna  equip- 
ment— a  total  value  of  $408.50. 


IN  THE  HOMES 
THE  U.  S.  A. 


3rd  Prism 

A  complete  receiving  outfit  made  up 
of  the  well  known  Grebe  CR-9  Regen- 
erative Receiver  with  2  stage  amplifier, 
Magnavox  Loud  Speaker,  Storage  Bat- 
tery, a  Radio  Homcharger  De  Luxe, 
"B"  Batteries,  one  Manhattan  2,000 
ohm  Headset,  8  vacuum  tubes,  2  tele- 
phone (plugs,  and  complete  antenna 
equipment — a  total  value  of  $256.50. 


SO  Othmr  Prisms 

To  50  other  contestants,  whose  an- 
swers the  judges  decide  are  most  mer- 
itorious, will  be  given  one  of  the  fam- 
ous Manhattan  2,000  ohm  Radio  Head- 
sets. These  headsets  are  built  with 
the  precision  of  a  watch  and  have 
great  sensitiveness  and  high  amplify- 
ing qualities. 


SIMPLY  obtain  a  free  "Red  Seal  Battery"  contest 
blank  between  November  1st  and  November  15th 
from  stores  that  show  the  Window  Display  pictured 
below.  Each  contest  blank  gives  full  simple  instruc- 
tions to  help  you  write  your  answer  and  full  rules  of 
the  Contest. 

Redl  Seal  Battery".  Finish-  the- Sentence  Contest 

The  prises  will  be  awarded  for  the  most  appropriate 
answers   for   completing   in   your   own   way   in  not 
more  than  ten  words,  the  following  sentence: 
"The  Red  Seal  Dry  Battery  is  best 
(1)  because  it  is  the  all-purpose  bat- 
tery and   (2)   because.  .  . . 


Example* 

Your  answer  may  be  descriptive  of 
the  Red  Seal  Dry  Battery  or  it  may 
describe  some  use.  For  example:  ''It 
never  fails  on  land,  air  or  sea."  An- 
other: "It  never  starts  what  it  can't 
finish."  Another:  "It  rings  bells  and 
buzzes  buzzers." 


Win  this  $725.00  Radio  Set  FREE 


Only  a  rich  man  could  bay  it 
but  a  poor  man  may  win  it  FREE 


Judges 

The  judges  of  the  Contest  are:  Mr. 
Llew  Soule,  Editor  of  Hardware  Age, 
New  York ;  Mr.  Howard  A  Lewis, 
Manager  of  Electrical  Merchandising, 


Look  for  this  Window  Display 
in  Dealers*  Windows  Nov.  1  to  15. 
It  identifies  Dealers  who  will  give 
you  free  Contest  Entry  Blanks. 


New  York,  and  Mr.  Joseph  A.  Richards,  President, 
Joseph  Richards  Co.,  Inc.,  Advertising  Agents,  New 
York 

Awarding  the  Prizes 

Prizes  will  be  awarded  to  those  who  conform  to  the 
rules  of  the  Contest  and  whose  answers,  in  the  opinion 
of  the  judges,  are  most  appropriate.  In  case  two 
or  more  persons  submit  winning  answers,  prizes 
identical  in  character  with  those  offered  will  be  given 
to  each  successful  contestant. 

Announcing  the  Winners 

As  soon  as  possible  after  the  pudges  have  rendered 
their  decision  the  names  of  the  prize 
winning  contestants  will  be  an- 
nounced in  the  Saturday  Evening 
Post. 

Contest    Opens    Nov.    /--  Closes 

Midnight  Nov.  IS. 

All  answers  must  be  written  only 
on  contest  blanks  supplied  by  deal- 
ers displaying  Red  Seal  Battery 
Contest  window  display.  Send  as 
many   answers   as   you   like  to: 

Red   Seal    Battery  Contest 

Manhattan  Electrical  Supply  Co.,  Inc. 

17  PARK  PLACE 
NEW  YORK  CITY,  N.  Y. 
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'"NewYorks  Leading  "Radio  House" 

THE  SYMBOL  OF  SERVICE 


The  New  Plug  that 
Eliminates  Screwdriver  and  Pliers 


MODEL  UD-824 
SINGLE 
PRICE    -    -  $1.75 


MODEL  UD-825 
DOUBLE 
PRICE    -    •  $2.60 


RCA  Telephone  Plugs  repre- 
sent the  greatest  advance  ever 
made  in  Plug  design. 

To  connect  the  Head  Tele- 
phone or  other  device  to  these 
Plugs  just  move  the  patented 
spring  grip  with  the  finger,  in- 
sert the  tips  and  let  go.  The 
harder  you  pull  the  harder  it 
grips — yet  instantly  released 
by  shifting  the  spring  grip. 

Model  UD  824  is  a  miniature 
compared  to  other  plugs. 
Model  UD  825  is  only  slightly 
larger  than  the  conventional 
single  plug.  This  plug  is  in- 
valuable for  simultaneous 
Head  Telephone  and  Loud- 
speaker operation ;  or  for  two 
pair  of  Telephones. 

A  money  order  makes  you  the  proud  po- 
ssessor of  an  RAC  Telephone  Plug ! 

2009-Q 

"Modern  Radio" — a  new  two  hundred  and  eight  page 
catalog  of  our  wirelete  equipment,  euppliee,  and  appar- 
atus eent  for  thirty-five  eente. 


CONTINENTAL  RADIO  AND  ELECTRIC  CORPN. 


6  AND  15  WARREN  STREET 


NEW  YORK,  U.  S.  A. 
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THE  SEXTON  AUTOMATIC  CONDENSER 


Patent  Applied  For 
ALDEN  L.  McMURTRY  LICENSE 

Various  Stages  of  Assemblage 


A  VARIABLE  CONDENSER  AND  A  VERNIER  CONDENSER 
COMBINED  MECHANICALLY,  GIVING  THE  WIDE  TUNING  RANGE 
OF  ONE  AND  THE  PRECISE  TUNING  QUALITIES  OF  THE  OTHER. 
IT  MAY  BE  OPERATED  BY  ANY  STANDARD  KNOB  AND  DIAL  IN 
THE  SAME  MANNER  AS  ANY  VARIABLE  CONDENSER.  END- 
PLATES  ARE  OF  MOTTLED  BAKELITE.  INQUIRE  AT  YOUR  DEAL- 
ERS OR  SEND  FOR  BULLETIN  2C. 

LIST  PRICES. 

11  Plate    $6.00 

23  Plate    $6.S0 

43  Plate     ...  ... .  .  .  $7.00 

Manufactured  By 

THE  HARTFORD  INSTRUMENT  COMPANY,  Inc. 

252  ASYLUM  STREET,  HARTFORD,  CONN. 
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Paul  F.  God  ley,  designer  of 
Paragon  Radio  Product*, 
listening  in 


Also  Manufacturers 
of 

PARAGON 
Radio  Telephone 

Transmitters 
V.  T.  Control  Units 
Rheostats 
Potentiometers 
V.  T.  Sockets 
Amplifi  t 

Transformers 
Detectors 
Control  Dials 
Amplifiers 
Receivers 
Switches 
Variometers 


Qodley  Warns 
Radio  Operators  of  Trouble 
This  Winter 

Paul  F.  Godley  expects  a  chaotic  situation  in  radio  receiving 
this  winter.  Due  to  the  delay  in  governmental  regula- 
tion of  broadcasting,  operators  of  single  circuit  receivers 
are  bound  to  have  serious  trouble.  Mr.  Godley  says: — 

4 'The  coming  season  will  see  from  ten  to  twenty  times 
as  many  broadcasting  stations  as  there  were  last  year, 
all  concentrating  on  one  narrow  band  of  wavelength. 
With  a  single  circuit  receiver,  jamming  and  mixed  mes- 
sages are  bound  to  result.  Market  reports,  election  returns, 
time  signals,  musical  selections— -all  will  be  jumbled 
together  in  hopeless  discord. 

"The  only  way  to  cope  with  a  situation  like  this  is  to 
use  a  three  circuit  regenerative  receiver. 

"For  example,  the  Parafc  n  three  circuit  receiver  can 
select  between  broadca' '  j  g  stations  of  about  the  same 
signal  strength  with  less  than  one  per  cent  differential." 

The  Paragon  receiver  is  easy  to  operate.  It  provides  a 
simple  solution  for  an  extremely  difficult  problem. 

Don't  spoil  your  programs  this  winter  with  an  obsolete 
receiver.  You  can  only  expect  satisfactory  results  with 
an  up-to-date  receiver  like  the  Paragon. 

ADAMS-MORGAN  CO.   4   Alvin  Ave,  Upper  Montclair,  N.J. 


PARAGON 


Reg.  U.  S.  Pat.  OfL 


RADIO  PRODUCTS 
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New  Method  of  Controlling 

Amplifying tubes 


Complete  control  and  adjustment  of  each  amplifier 
tube  merely  by  turning  a  simple  knob.  Does  away 
with  all  jacks,  plugs,  rheostats  and  switches.  A 
turn  of  the  Amplitrol  knob  switches  on  the  plate 
circuit  and  adjusts  the  filament  circuit  at  the  same 
time. 

Lengthens  the  life  of  the  tube  from  one- third  to  one- 
half  as  it  absolutely  prevents  the  ruinous  practice 
of  suddenly  throwing  a  heavy  current  onto  the  deli- 
cate tube  filament.  With  the  Amplitrol,  the  fila- 
ment current  is  turned  on  GRADUALLY. 

Genuine  indestructible  condensite,  white  graduations 
on  a  black  dial,  phosphor  bronze  contacts.  Strictly 
highest  grade.  Each  of  your  expensive  tubes  deserves 
one.  Complete  with  simple  wiring  instructions,  re- 
tail)  price,  $4.00  from  your  dealer  or  from  us  direct. 


The 
AMPLITROL 


Detector  Tubes  demand  av 
Rheostat  with  a  VERNIER 

It  is  simply  impossible  to  get  perfect  reception  unless  you  haw 
perfect  adjustment  of  your  detector  tube.  No  ordinary  rheo- 
stat can  be  sensitive  enough.  It  cannot  give  you  the  fin<  ad- 
justment necessary  for  best  results.  This  is  why  every  detector 
tube  should  be  controlled  with  a  VERNIER  rheostat. 

The  Klosner  Vernier  Rheostat  Model 
200  has  a  micrometer  adjustment  that 
permits  getting  EXACTLY  on  the 
very  spot  for  perfect  tuning. 


9 


MODEL  100 


The  Klosner  is  the  original  Vernier 
Rheostat.  No  other  operates  both  the 
coarse  and  fine  adjustments  with  the 
ONE  knob.  No  other  can  be  so  handy. 
Also — the  Klosner  is  wire- wound  like 
all  true  electrical  instruments — every- 
thing is  where  you  can  see  it  and  re- 
pair it  if  ever  necessary. 

And  it  has  a  graduated  DIAL  t<>  how 
at  all  times  just  where  it  is  set.  No 
guessing. 

Genuine  Condensite,  phosphor  bronze 
contacts,  white  graduations  on  black 
dial.  Very  high  grade.  Buy  from  your 
dealer.     If  from  us,  direct,  $1.80. 

Klosner  VERNIER  Rheostat,  Model 
100  is  the  original  VERNIER  Model 
It  was  first  and  still  is  best  except 
only  Model  200.  Thousands  and  thous- 
ands nre  in  use.  Same  high  quality  as 
Model  200  but  equipped  with  a  pointer 
instead  of  a  dial.  Greatly  improved, 
but  still  priced  at  $1.50.  All  dealer* 
or  direct  from  us. 


KLOSNER 


2024  Boston  Road,  New  York  City 
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DIRECTORY  (incomplete)  OF  THE  PERSONNEL  OF 

THE  OPERATING  DEPARTMENT,  A.R.R.L 

Amateurs  desiring  to  secure  a  place  in  relay  activities,  an  appoint- 
ment as  an  Official  Relaying  Station,  etc.,  are  requested  to  get  in 
tou-h  with  the  Assistant  Division  Manager  in  charge  of  their  state. 
General  Operating  Department  correspondence  should  be  addressed 
to  the  Traffic  Manager,  F.  H.  Schnell,  1045  Main  St.,  Hartford,  Conn. 


ATLANTIC  DIVISION 

C.  H.  Stewart 
G.  L.  Deichmann,  Jr. 
R.  S.  John  on 


Manager 

A.D.M.  Maryland 
A.D.M.  New  Jersey 

A  D.M.  Ea^t.  New  York    Dr.  E.  A.  Cyriax 
A.D.M.  West.  New  York  A.  H.  Benzee.  Jr. 
A.D.M.  East.  Penna.         James  F.  Rau 
A.D.M.  West.  Penna.       W.  K.  Thomas 


Park  Hts.  &  Bancroft  Ave. 


219  East  71st  St. 
196  Keystone  St. 
2085  Kingston  St. 
17  Emerson  Ave. 


Manager 
A.D.M.  Ohio 


Manager 

A.D.M.  Minnesota 
A.D.M.  So.  Dakota 


Manager 
Manager 
Manager 
Manager 
Manager 
Manager 


Manager 

A.D.M.  Virginia 
A.D.M.  West  Va. 


Manager 
A.D.M.  Colorado 
A.D.M.  Utah 
A.D.M.  Wyoming 


Manager 

A.D.M.  New  Mexico 
A.D.M.  Oklahoma 
A.D.M.  No.  Texas 
A.D.M.  So.  Texas 


Manager 
Manager 
Manager 
Manager 
Manager 
Manager 
Manager 


CENTRAL  DIVISION 
R.  H.  G.  Mathews         332  S.  Michigan  Ave. 
Mrs.  C.  Candler  105  S.  Ash  St. 

DAKOTA  DIVISION 
N.  H.  Jensen  Box  894 

A.  C.  Andersen  402  Court  House  Bldg. 
Edgar  W.  Freeman 

DELTA  DIVISION 

J.  M.  Clayton  .  1301  Welch  St. 

EAST  GULF  DIVISION 

B.  W.  Benning  50  Whiteford  St. 


G.  S.  Turner 


MIDWEST  DIVISION 
124  Pearl  St. 


NEW  ENGLAND  DIVISION 

I.  Vermilya  23  N.  Water  St. 

NORTHWESTERN  DIVISION 
H.  F.  Mason  3336-83rd  Ave.  So. 

PACIFIC  DIVISION 

J.  V.  Wise 

ROANOKE  DIVISION 

W.  T.  Gravely  854  Main  St. 

J.  E.  Wohltord  118  Cambridge  Ave. 

A.  G.  Heck  410  Fairview  St. 

ROCKY  MOUNTAIN  DIVISION 

N.  R.  Hood  1022  S.  Ash  St. 

R    C.  Srhryver  2111    Franklin  St. 

M.  E.  Johnson  1  E.  2nd  St. 

>.  M.  MucheU 

WEST  GULF  DIVISION 

F.  M.  Corlett  1101  E.  8th  St. 

LouiH  Falconi  Box  421 

M.  L.  Prescott  426  Eufaula  St. 

K.  L.  Clinkscales  3913  Hamilton  St. 

A.  P.  Daniel  2504  Bagby  St. 

ALASKAN  DIVISION 

Roy  Anderson  P.O.  Box  206 

HAWAIIAN  DIVISION  (Provisional) 
C.  J.  Dow 

MARITIME  DIVISION 

K.  S.  Rogers  19  Upper  Prince  St. 

ONTARIO  DIVISION 

A.  H.  K.  Russell  11  Pinewood  St. 

QUEBEC  DIVISION 

A.  J.  Lorimer  c/o  Buzzell-Lorimer 

VANCOUVER  DIVISION 

J.  T.  North,  Jr.  c/o  Barron  Hotel 

WINNIPEG  DIVISION 

J.  A.  Gjelhaug 


St.  David's  Pa. 

Baltimore 

Red  Bank. 

New  York  City. 

Buffalo 

Philadelphia 

Crafton 


Chicago,  111. 
St.  Mary's 


Sioux  Falls,  S.D. 
Minneapolis 
Elk  Point 


Little  Rock,  Ark. 
Atlanta,  Ga. 
Independence,  Mo. 
New  Bedford,  Mass. 
Seattle,  Wash. 
Walnut  Grove,  Cal. 


Danville,  Va. 

Roanoke 

Mannington 


Casper,  Wyo. 
Denver 
Ephraim 
Greybull  ' 


Dallas,  Texas 
Rob  well 
Norman 
Dallas 

Houston 


Ketchikan,  Alaska 
Wailuku,  Maui,  T.H. 
Charlottelown,  P.  E.  I. 
Toronto,  Ont. 
Cowan sville,  Que. 
Vancouver,  B.  C. 
Baudette,  Minn. 
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radio  will  tell  you 
how  well  the  Grebe  CR-5 
performs  on  the  daily 
concerts,  lectures,  etc*,  in 
the  air. 

Two  simple  tuning 
adjustments  are  used* 
Tiresome  adjustments, 
unpleasant  interruptions 
are  unnecessary  with 
the  Grebe  CR-5*  Its 


ho  knows     range,  150—3000  metres* 


Ten  years  experience  in 
satisfying  a  critical  radio 
public  has  taught  us  how 
to  build  it  for  your  year- 
round  enjoyment* 

If  your  Dealer  does  not 
sell  Grebe  Radio  Appara- 
tus, send  us  his  name  and 
receive  interesting  cir- 
cular* 


GREBE 

Blvd.,  Richi 


U.  S.  P»t*nt 
N..  1113145. 
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A  Magazine  Devoted  Excksivel^  to  the  Radio  Amateur 
The  Wave  Antenna  for  200-Meter  Reception 


By  H.  H.  Beverag€ 

Engirt— r,  Radio  Corporation  of  America 


For  a  year  now  QST  has  been  endeavoring  to  secure  reliable  information  on  the  so-called  Beverage 
Wire  or  wave  antenna,  which  for  special  purposes  is  the  bent  arrangement  known  today.  With  the 
approach  of  our  Transatlantic  Tests  the  matter  became  of  even  greater  moment  and  we  appealed  to  the 
Engineering  Department  of  the  Radio  Corporation  of  America.  They  had  never  done  any  practical  work 
with  it  on  amateur  wave-lengths  but  very  courteously  arranged  for  a  series  of  special  tests  at  their 
Belmar  station,  where  engineers  were  sent  and  numerous  lengthy  tests  conducted  on  this  special  subject. 
The  following  article,  written  especially  for  the  A.R.R.L.  and  QST,  is  the  result.  It  is  absolutely  a 
classic  in  the  literature  of  amateur  radio,  and  we  are  very  proud  of  it.  We  acknowledge  our  gratitude 
to  the  Radio  Corporation  and  its  engineers  for  their  very  kind  co-operation. 

No  license  rights  are  to  be  inferred  from  the  publication  of  this  article,  but  attention  is  called  to 
the  fact  that  amateurs  are  given  the  privilege  of  using  the  wave  antenna  as  set  forth  and  to  the  extent 
indicated  in  the  current  catalogue  of  the  R.C.A.,  the  owner  of  the  license  rights.-!— Editor. 


THE  Wave  Antenna  is  a  new  type  of 
unidirectional  antenna  which  has 
been  developed  by  the  author  and 
Messrs.  Chester  Rice  and  E.  W. 
Kellogg  of  the  General  Electric  Co., 
and  is  covered  by  patents  and  applications. 
This  antenna  has  been  in  existance  for 
some  time,  but  was  first  brought  to  the 
attention  of  the  amateurs  by  Mr.  Paul  F. 
Godley,  who  described  it  in  his  report  on 
the  reception  of  American  amateurs  at 
Ardrossan,  Scotland.  The  full  theory  of 
this  antenna  is  scheduled  to  appear  in  an 
A.I.E.E.  paper  for  the  Pittsburgh  conven- 
tion in  November,  so  this  paper  will  be 
confined  to  very  elementary  theory  and 
practical  considerations. 

Theory 

If  a  wire  is  suspended  in  space,  it  has 
a  certain  capacity  and  inductance  per  unit 
length  which  bear  a  definite  relation  to 
each  other.  This  relation  may  be  ex- 
pressed as  1/  V  LC=V,  where  V  is  a  con- 
stant. This  constant  is  the  velocity  of 
light.  For  example,  if  L  and  C  are  ex- 
pressed as  the  capacity  and  inductance  per 
meter,  then  V  =  3xlOH  meters,  which  is 
the  velocity  of  light  in  meters  per  second. 
If  a  larger  wire  is  used,  or  if  two  or  more 
wires  are  used  instead  of  one,  in  the  ideal 
case  the  inductance  decreases  in  the  same 
ratio  as  the  capacity  increases,  so  that 
LxC  is  always  a  constant.  This  means 
that,  for  the  ideal  wire,  the  currents  in- 
duced in  that  wire  will  always  travel  along 
it  at  the  velocity  of  light,  independent  of 
the  size  or  number  of  wires. 


A  practically-constructed  wire  must  be 
supported  at  several  points  and  must  run 


One  of  thm 


"Beverage  Wires"  erected  at  Belmar 
for  these  tests. 


horizontal'y  within  a  few  feet  of  the 
earth.  The  effect  of  the  supporting  insula- 
tors and  the  proximity  of  the  earth  is  to 
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increase  the  capacity  in  a  greater  ratio 
than  the  inductance  decreases,  so  the  velo- 
city of  the  currents  on  a  practical  wire  is 
always  somewhat  less  than  the  velocity  of 
light  On  short  wave-lengths,  however,  the 
velocity  approaches  very  close  to  the  velo- 
city ox  light,  generally  between  the  limits 
of  85%  and  98%  of  the  velocity  of  light 
for  200  imetera,  depending  upon  the  size  and 
number  ox  wires. 


In  order  to  make  the  antenna  uni- 
directional, it  is  necessary  to  stop  the  re- 
flections at  the  end  farthest  from  the  re- 
ceiver end.  This  is  accomplished  very 
simply  by  placing  a  non-inductive  resist- 
ance between  the  antenna  and  ground  at 
the  far  end.  If  this  resistance  is  made 
equal  to  the  "Surge  Impedance"  of  the 
wire,  it  absorbs  all  of  the  energy  and  pre- 
vents any  of  it  from  being  reflected  back  to 


&si  EnS 


FIG.  1 


u  IMI  III 

W*st  End 


In  Figure  1  is  shown  the  simplest  form 
of  Wove  Antenna.  It  consists  simply  of  a 
wire,  at  least  one  wave-length  long, 
stretched  in  the  direction  of  the  trans- 
mitting station.  For  explanation  purposes, 
it  may  be  assumed  that  the  transmitting 
station' is  east  of  the  receiving1  station,  and 
that  the'receiver  is  placed  at  the  west  end 
of  the  antenna,  as  shown.  The  travelling 
wave  from  the  transmitting  station  moves 
from  east  towards  the  west  at  the  velocity 
of  light.  As  the  wave  moves  along  the 
antenna,  it  induces  currents  in  the  wire 
which  travel  in  both  directions.  The  cur- 
rent which  travels  east  moves  against  the 
motion  of  the  wave  and  builds  down  to 
practically  zero  if  the  antenna  is  one  wave- 
length long.  The  currents  which  travel 
west,  however,  travel  along:  the  wire  with 
practicaly  the  velocity  of  light,  and,  there- 
fore, move  along  with  the  wave  in  space. 
The  current  increments  all  add  up  in  phase 
at  the  west  end,  producing  a  strong  signal, 
as  shown  by  curve  A  in  Figure  2.  In  like 
manner,  static  or  interference  originating 
in  the  west  will  build  up  to  a  maximum  at 
the  east  end  of  the  antenna,  as  shown  by 
curve  B  in  Figure  2. 

If  the  east  end  of  the  antenna  were  open 
or  grounded  through  zero  resistance,  all  of 
the  energy  represented  by  curve  B  would 
be  reflected  and  would  travel  back  over  the 
antenna  to  the  west  end,  where  part  of  the 
energy  would  pass  to  earth  through  the 
receiver  and  part  would  be  reflected  again, 
depending  upon  the  impedance  of  the  re- 
ceiver winding.  The  horizontal  plane  inten- 
sity {diagram  would  be  bi-directional,  as 
shown  in  Figure  3.  The  reception  from  the 
west  is  not  as  good  as  from  the  east  because 
some  of  the  energy  is  lost  due  to  attenua- 
tion jn  the  wire  as  the  reflected  wave 
travels,  back  from  east  to  west. 


the  receiver.  The  intensity  characteristic 
becomes  unidirectional,  as  shown  in  Figure 
4. 

The  value  of  the  surge  impedance  de- 
pends upon  the  size,  number,  and  height 
of  the  wires  above  ground,  but  is  inde- 
pendent of  the  length  of  the  wire.  For 
practical  construction  with  one  or  two  No. 
12  copper  wires,  the  surge  impedance  lies 
between  the  values  of  200  and  400  ohms. 
The  surge  impedance  is  theoretically  equal 
to  R— y  L/C,  where  L  and  C  are  the 
inductance  and  capacity  per  unit  length. 


FIG.  2 


Godley  used  the  simple  form  of  wave 
antenna,  as  shown  in  Figure  1.  How- 
ever, this  is  not  the  most  practical  form 
as  it  is  necessary  to  go  to  the  far  end  to 
make  adjustments  of  the  damping  resist- 
ance. 

Feed-Back  Antennae 

If  two  parallel  wires  are  used,  the  wave 
antenna  becomes  very  flexible  and  the  re- 
ceiver may  be  placed  at  either  end  with 
local  control  of  the  damping.  In  Figure 
5,  for  reception  from  the  east,  the  receiver 
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at  the  west  end  is  replaced  by  the  primary 
P  of  a  transformer  T2.  The  primary  is 
coupled  to  the  secondary  S  as  closely  as 
possible,  and  feeds  the  energy  over  the  two 
wires  as  a  transmission  line.  A  second 
transformer  7\  at  the  east  end  feeds  the 
energy  from  the  transmission  line  into  the 
receiving  set.  The  energy  fed  over  the 
transmission  line  circulates  around  the  line 


as  in  an  ordinary  metallic-circuit  telephone 
line,  and,  therefore,  the  currents  pass 
through  both  halves  of  the  primary  of  i\  in 
the  same  direction,  inducing  voltages  in 
the  secondary  which  feeds  into  the  receiv- 
ing set.  On  the  other  hand,  currents  com- 
ing over  the  wires  as  an  antenna,  that  is, 
from  the  west,  are  equal  and  in  phase  on 
both  wires,  and  upon  passing  to  ground 
through  the  two  halves  of  the  primary  of 
the  output  transformer  T19  they  pass 
through  the  winding  in  opposite  directions 
and  neutralize.  With  this  circuit,  the 
energy  reaching  the  receiver  is  the  same 
as  it  would  be  if  the  receiver  were  placed 
at  the  west  end,  excepting  for  the  trans- 
mission line  losses,  which  ordinarily  are 
20  to  25%  with  proper  design.  With  this 
feed-back  system,  the  operator  can  make 
adjustments  of  the  surge  resistance  with- 
out leaving  the  station,  and  can  listen  to  the 
signals  while  he  is  making  the  adjustments. 

Figure  6  is  equivalent  electrically  to 
Figure  5,  but  in  this  case  the  transformer 
T%  has  been  replaced  by  a  simpler  circuit. 
By  grounding  one  wire  and  leaving  the 
other  wire  open,  the  energy  is  reflected  on 


each  wire,  but  the  reflected  currents  on  the 
transmission  line  are  18ft  degrees  out  of 
phase  on  the  two  wires,  anit  therefore,  a 
difference  of  potential  exists  across  the 
terminals  of  the  primary  of  transformer 
T,  exactly  the  same  as  when  the  reflection 
transformer  T%  of  Figure  5  was  used.  If 
the  ground  resistance  at  the  reflecting' end 
is  zero,  the  reflection  of  energy  with,  the 
connections  of  Figure  6  would'  be  100% 
efficient,  and  the  only  loss  would  be  the 
transmission  line  losses.  The  open-gtround 
reflection  connection  is  preferable  .  to  a 
transformer,  on  short  wave-lengths  par- 
ticularly. 

It  is  possible  to  damp  a  two-wire  antenna 
from  either  end.  In  the  case  of  Figure  6, 
the  signal  from  the  east  built  up  to;  a  maxi- 
mum at  the  west  end,  and  was  then  re- 
flected up  to  the  east  end,  where  the  re- 
ceiver and  damping  circuit  were;'  placed. 
In  the  case  shown  in  Figure  tf,  tne  receiver 
is  placed  at  the  west  end  as  in  the  case  of 
the  simple  antenna  of  Figure  1.  Instead 
of  placing  the  damping  circuit  at  the  east 
end,  however,  it  is  placed  across  the  trans- 
mission line  at  the  west  end  where  the  re- 
ceiver is.  This  damping  circuit  is  practical- 


ly just  as  effective  as  it  would  be  if  actually 
placed  at  the  far  end.  This  circuit  also  has 
the  advantage  that  the  desired  signals  do 
not  pass  over  the  transmission  line,  and  the 
transmission  line  losses  are  avoided. 

In  order  for  the  damping  circuit  to  be 
effective,  it  is  necessary  that  the  two  <  wires 
of  the  antenna  be  joined  through  a*  <  in- 
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ductance  which  is  of  high  impedance  com- 
pared with  the  impedance  of  the  damping 
circuit.  The  best  way  to  acomplish  this  re- 
sult is  to  use  a  coil  with  a  mid-point  tap, 
as  shown  at  N  in  Figure  7.  With  respect 
to  the  transmission  line,  the  two  halves  of 
this  coil  are  adding,  so  the  inductance 
across  the  line  is  high.  With  respect  to  the 
receiver,  however,  the  two  halves  of  the 
coil  are  oposing,  so  that  the  impedance  in 
series  with  the  output  transformer  amounts 
only  to  the  leakage  reactance  of  the  coil 
N,  which  can  be  made  very  small.   A  satis- 


eliminate.  This  is  made  possible  by  making 
the  damping-circuit  reactance,  either  slight- 
ly capacitive  or  slightly  inductive,  instead 
of  purely  resistive.  In  some  cases  it  may 
be  desirable  to  reflect  a  small  amount  of 
energy  to  neutralize  undesirable  signals 
from  the  back  end.  This  is  readily  accom- 
plished by  adjusting  the  resistance  and 
capacity  of  the  damping  circuit.  The 
capacity  and  inductance  in  this  damping 
circuit  are  usually  found  to  practically 
neutralize  each  other  for  the  best  adjust- 
ment; that  is,  they  should  tune  approxi- 


Single  Grxuit  Tuner. 


FIG.  5 


h/est  £/></ 


factory  coil  for  N  for  200  meters  was  a 
24 -turn  coil  seven  inches  in  diameter,  with 
a  tap  at  12  turns  for  feeding  the  output 
transformer  T.  This  coil  was  about  0.3 
millihenries  across  the  line,  or  1900  ohms 
at  300  meters,  and  nearly  3000  ohms  at 
200  meters,  which  was  high  enough  to  have 
no  appreciable  influence  on  the  damping 
circuit,  and  yet  had  low  enough  leakage 
reactance  to  allow  the  signals  to  pass  to 
the  receiver  without  noticeable  weakening. 


mately  throughout  the  band  of  wave- 
lengths it  is  desired  to  receive.  If  the 
wave-length  being  received  is  varied  over 
wide  limits,  it  is  necessary  to  readjust  the 
damping  circuit  condenser  for  best  results, 
although  the  adjustment  is  usually  quite 
broad.  The  resistance  does  not  need  re- 
adjustment except  in  special  cases. 

For  a  range  of  180  to  360  meters,  the 
damping  circuit  consists  of  an  inductance 
of  about  0.08  millihenries,  a  variable  con- 


Damping  Circuits 

In  Figures  6  and  7,  damping  circuits 
"D"  are  shown  which  consist  of  resistance, 
inductance,  and  capacity,  in  series.  Due 
to  distortion  on  the  antenna,  to  back- wave 
effects,  to  interfering  signals  or  static 
coming  from  such  a  direction  as  to  be  re- 
ceived on  one  of  the  little  "ears"  on  the 
back  of  the  antenna,  as  shown  in  Figure  4, 
etc.,  it  often  happens  that  there  are  appffe- 
ciable  residuals  which  it  is  desirable  to 


1 1 1 1 1 1 1 1  n 

West  End 


denser  of  0.0015  mfd.  maximum  capacity, 
and  a  non-inductive  resistance  variable  in 
steps  of  one  ohm  from  0  to  500  ohms.  A 
General  Radio  decade  box  is  ideal  for  this 
purpose.  However,  ordinary  resistance 
wire  potentiometers,  inductively  wound, 
have  been  used  with  entire  success  in  damp- 
ing circuits.  It  is  necessary  to  select  a 
potentiometer  with  sufficiently  low  induct- 
ance to  tune  well  below  the  shortest  wave 
it  is  desired  to  receive ;  then  the  iftiuct- 
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ance  of  the  potentiometer  is  taken  into 
account  when  calculating  the  value  of  in- 
ductance to  be  used  in  series  with  the  re- 
sistance and  capacity.  In  this  manner  the 
inductance  of  the  potentiometer  used  for 
the  variable  resistance  may  be  tuned  out, 
and  the  damping  circuit  may  be  made 
pure  resistance  for  any  one  particular 
wave-length. 


35 


Other  wire  lines  may  be  crossed  at  right 
angles  without  undesirable  effects.  In 
cases  where  it  is  not  feasible  to  run  the 
wave  antenna  in  line  with  the  desired  sig- 
nals, it  is  possible  to  get  good  reception 
with  the  antenna  somewhat  off  line  by 
sacrificing  signal  intensity.  By  referring 
to  Figure  4  it  is  seen  that  for  the  average 
antenna  one  wave  length  long  it  is  possible 


Reinartz. 
Tuner, 


imiiii » 
fast  Ena 


FIG  7 


h/mst  End. 


When  t!.e  damping  circuit  is  placed 
across  the  transmission  line  as  shown  in 
Figure  7,  the  value  of  the  damping  resist- 
ance may  vary  considerably  with  wave- 
length, becoming  lower  for  short  wave- 
lengths, due  to  the  increase  in  attenuation 
at  short  wave-lengths  partially  damping 
the  antenna.  In  other  words,  the  trans- 
mission line  acts  as  a  resistance  in  series 
with  the  damping  circuit,  and  the  trans- 
mission line  resistance  becomes  appreciable 
at  short  wave-lengths. 

Antenna  Design 

It  is  obvious  from  the  theory  of  the  wave 
antenna  just  given  that  it  must  either  point 
towards  the  desired  signals  or  that  it  must 
point  directly  away  from  the  desired  sig- 
nals. In  case  the  antenna  is  pointed  away 
from  the  signal,  then  the  maximum  signal 
occurs  at  the  far  end  and  must  be  brought 
up  over  the  transmission  line  to  the  re- 
ceiver, as  shown  in  Figure  6.  In  case  the 
antenna  is  pointed  towards  the  signal,  it 
is  necessary  to  put  the  damping  circuit  on 
the  transmission  line,  as  shown  in  Figure 
7.  It  is  possible  to  use  a  single  antenna 
for  reception  from  either  direction  by 
switching  arrangements  to  change  to  either 
the  connection  of  Figure  6  or  that  of 
Figure  7  at  will.  It  is  preferable  on  short 
wave-lengths  to  point  the  antenna  towards 
the  signal,  using  the  connections  of  Figure 
7,  but  -the  feed-back  of  Figure  6  gives 
practically  the  same  results,  excepting  that 
the  signals  are  not  quite  as  loud  due  to  the 
transmission  line  losses. 

It  is  necessary  to  run  the  wave  antenna 
in  as  straight  a  line  as  possible  and  not 
nearer  than  200  feet  to  other  parallel  wires, 
such  as  telephone  and  power  wires,  as  the 
influence  of  these  wires  is  liable  to  distort 
the  directive  characteristic  of  the  antenna. 


to  be  45  degrees  off  line  before  the  signal 
drops  to  half  intensity.  Beyond  45  degrees 
the  signal  falls  off  very  rapidly.  Twenty 
degrees  off  line,  the  signal  intensity  has 
fallen  off  only  10%,  so  very  good  reception 
may  be  obtained.    If  the  antenna  is  two 


1 

IX- 


50 


FIG:  8 
Antenna  VELOGirv 


HEKjHT  AbOV'L  Grduhd 


wave-lengths  long,  it  is  more  directive,  and 
it  is  not  possible  to  receive  well  if  it  is 
more  than  25  or  30  degrees  off  line. 

The  antennae  are  constructed  of  copper 
or  other  non-magnetic  material,  although 
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Mr.  Cutler  of  71 Y  reported  in  the  October 
QST  that  he  haa  obtained  good  results  on 
a  galvanized  iron  wire.  The  size  of  the 
wire  is  usually  between  No.  10  and  No.  14 
B.&S.,  although  it  is  possible  to  get  fair 
results  even  with  No.  18  bell  wire.  The 
usual  construction  is  to  put  up  two  wires 


on  a  cross  arm  about  two  to  three  feet 
long.  The  wires  are  suspended  by  porcelain 
cleats,  or  in  more  permanent  construction 
standard  telephone  pins  and  high  grade 
insulators  are  used. 

The  height  of  the  wires  above  ground 
has  a  marked  influence  on  the  velocity  of 
the  currents  along  the  wires  when 
the  wires  are  close  to  the  ground, 
but  if  the  wires  are  ten  feet  above 
the  ground  there  is  very  little  to 
be  gained  in  velocity  by  making 
them  higher,  as  shown  in  the 
curves  of  Figure  8.  These  data 
were  taken  on  an  antenna  at  Bel- 
mar,  N.  J.,  by  Mr.  H.  O.  Peterson. 
This  antenna  extended  over  fairly 
conducting  soil.  The  character  of 
the  soil  underneath  the  antenna  in- 
fluences the  velocity  to  some  ex- 
tent, but  the  data  of  Figure  8  are 
about  the  average  velocity.  These 
curves  show  that  the  velocity 
becomes  lower  at  longer  wave- 
lengths. 

If  the  velocity  is  too  slow,  then  the  cur- 
rents in  the  wire  lag  in  phase  behind  the 
wave  in  space,  and  a  point  is  soon  reached 
when  the  current  in  the  wire  from  the  far 


end  is  so  far  behind  in  phase  that  it  not 
only  does  not  add  to  the  increments  from 
points  close  to  the  receiver,  but  may  actual- 
ly subtract.  The  maximum  length  that  it 
is  feasible  to  use  is  that  length  at  which 
the  current  in  the  wire  lags  90  degrees 
behind  the  wave  in  space.  This  length  is 
given  by  the  formula: 


L=- 


'<$->) 

where 

X=s=  wave-length  in  meters. 
C = signal  velocity  on  antenna  expressed  in 
per-cent  velocity  of  light. 
For  example,  from  Figure  8  we  find  that 
the  velocity  of  the  currents  in  the  two  wires 
suspended  at  a  height  of  10  feet  is  about 
88%  of  the  velocity  of  light  for  200  meters, 
so  the  maximum  usable  length  is: 

200  200 

L=  =  =867  meters. 

.544 


Therefore  it  is  not  feasible  to  use  a  two- 
wire  antenna  suspended  at  a  height  of  10 
feet  more  than  two  wave-lengths  long  for 
200  meters.  By  increasing  the  height,  the 
velocity  will  increase,  and  longer  wires  may 
be  used.  Figure  8  shows  that  the  velocity 
increases  slowly  with  height  above  10  feet, 
so  the  wires  must  be  much  higher  to  be 
of  material  advantage.  Making  the  wires 
too  high  introduces  a  difficulty  on  short 
waves  which  does  not  occur  on  long  waves, 
and  that  is  the  "end"  or  vertical-antenna 
effect.  The  effective  height  of  a  200  meter 
wave  antenna  is  about  5%  to  10%  of  its 
horizontal  length,  depending  upon  the 
nature  of  the  earth  beneath  the  antenna, 
etc.  If  an  antenna  is  200  meters  long, 
therefore,  its  effective  height  will  be  be- 
tween 10  and  20  meters.    If  the  antenna 


is  on  supports  10  feet  high,  the  vertical 
or  end  effect  may  be  equivalent  to  an  effec- 
tive height  of  nearly  3  meters,  distorting 
the  directive  curve.    In  Figure  9  is  shown 
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the  directive  curve  of  a  wave  antenna  of 
15  meters  effective  height  with  a  vertical 
or  end  effect  of  3  meters  superimposed  upon 
it-  It  will  be  noted  that  the  end  effect  may 
mount  up  to  very  serious  proportions  if  the 
antenna  is  made  too  high.  It  is,  however, 
possible  to  balance  this  end  effect  by  means 
of  a  separate  vertical  antenna,  as  shown 
in  Figure  10.  Px  is  the  standard  primary, 
while  P%  is  a  second  primary  coil  of  about 
the  same  number  of  turns,  which  is  wound 
over  P,  but  in  the  opposite  direction.  How- 


PIG  II 

ever,  in  practice,  the  end  effects  seem  to  be 
very  much  smaller  than  predicted  the- 
oretical^ so  as  a  general  rule  if  the 
antenna  is  not  over  10  feet  high  the  end 
effocts  are  so  small  that  it  is  not  worth 
the  trouble  to  balance  them.  From  the 
above  considerations,  it  is  evident  that  10 
feet  is  a  good  average  height  for  short 
wave  antennae. 

Design  of  Transformers 

With  the  feed-back  circuit  of  Figure  6 
only  one  transformer  is  necessary.  The 
output  transformer  Tx  was  made  up  on  a 
7-inch  cardboard  tube.  The  primary  P 
was  20  turns  of  No.  24  B.&S.  D.C.C.  copper 
wire,  with  a  tap  at  ten  turns  or  the  exact 
center.  Over  the  primary  was  placed  a 
shield  consisting  oi  a  piece  of  tinfoil  in- 
sulated from  both  windings  by  paper.  This 
shield  was  grounded  to  cut  out  capacity 
currents  between  primary  and  secondary. 
It  is  important  that  the  tinfoil  be  not  quite 
a  complete  turn  around  the  primary;  the 
ends  must  not  touch  or  it  will  act  as  a  short- 
circuited  turn  and  introduces  high  losses. 
The  secondary  consisted  of  five  turns  of 
No.  18  bell  wire  wound  over  the  tinfoil 
shield.  The  center  of  the  secondary  wind- 
ing was  lined  up  carefully  over  the  center 
of  the  primary  winding;  otherwise  the 
transformer  would  not  be  balanced.  With 
the  circuit  of  Figure  6,  the  transformer 
balance  was  tested  by  opening  both  wires 
at  the  west  or  reflection  end.  When  the 
transformer  Tx  was  properly  balanced,  the 
receiver  was  quiet,  indicating  that  the  two 
halves  of  the  primary  were  perfectly 
symmetrical  with  respect  to  the  secondary. 

Transformer  Tx  of  Figure  6  was  designed 
to  work  with  a  coupled  receiver.  The 
secondary  of  the  output  transformer  was 
connected  in  series  with  the  primary  of  the 
receiver  and  was  tuned  by  the  series  con- 
denser C.  This  same  transformer  can  also 
be  used  with  a  single-circuit  tuner  like 


the  Westinghouse  RC  or  the  General  Elec- 
tric AR-1300  tuner.  For  200  meters,  it  is 
usually  better  to  use  a  separate  condenser 
C  outside  of  the  tuner  condenser,  as  shown 
in  Figure  5,  but  for  longer  wave-lengths 
this  series  condenser  may  be  omitted. 

When  the  circuit  of  Figure  7  was  used- 
the  transformer  described  above  was  used 
with  success  but  better  results  were  ob- 
tained by  cutting  the  primary  turns  down 
to  15  turns  instead  of  20  turns.  This 
transformer  is  shown  in  Figure  1,  but 
may  be  used  with  the  connections 
of  Figure  7.  A  tinfoil  shield  is 
used  between  primary  and  secon- 
dary, and  is  grounded  as  shown. 
In  all  of  these  transformers  the 
coupling  between  primary  and 
secondary  should  be  as  close  as 
possible. 

In  Figure  7  an  auto-transfor- 
mer T  is  shown.  The  total  turns 
are    15,   and   the   receiver  is 
off  at  5  turns.    The  diameter 
turns  is  7  inches,  but  smaller 


Omif/Hv 


tapped 
of  the 

diameters  have  been  used  by  increasing 
the  number  of  turns  to  make  the 
same  inductance.  This  auto  transformer 
connection  has  been  adapted  to  a  Reinarti 
tuner  with  excellent  results  by  Mr.  Bourne 
at  2BML. 

Determination  of  Surge  Resistance  and 
Velocity 

The  velocity  and  surge  resistance  were 
easily  determined  by  oscillator  tests.  An 
oscillator  was  coupled  to  the  antenna,  as 
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shown  in  Figure  11.  In  the  antenna  cir- 
cuit was  included  a  coupling  coil  L  consist- 
ing of  only  two  turns.  The  far  end  of  the 
antenna  was  left  open  for  the  first  test, 
and  a  resonance  curve  of  the  antenna  was 
taken.  The  curve  is  plotted  as  Curve  A 
in  Figure  12.  Then  both  wires  of  the  an- 
tenna were  grounded  at  the  far  end  and 
the  resonance  curve  taken  again.  This 
curve  is  plotted  as  Curve  B  in  Figure  12. 
In  order  to  find  the  velocity,  it  is  necessary 
to  calculate  what  the  resonance  points 
would  be  if  the  velocity  of  the  currents  on 
the  wires  was  equal  to  the  velocity  of  light. 

The  length  of  the  antenna  was  carefully 
measured.  In  the  case  of  this  particular 
antenna  at  Belmar,  the  length  was  240 
meters.  Assuming  that  the  velocity  of  the 
currents  on  the  antenna  is  equal  to  the 
velocity  of  light,  the  first  resonance  point 
with  the  far  end  of  the  antenna  open  will 
be  the  quarter-wave  oscillation  as  in  an 
ordinary  antenna.  The  wave-length  will 
be  4  x  240  =  960  meters.  The  next  reson- 
ance point  will  be  the  three-quarter  wave 
oscillation,  or  4/3x240  =  320  meters.  The 
next  will  be  the  5/4  oscillation,  or 
4/5x240=192  meters,  etc.,  for  all  odd 
multiples  of  the  quarter  wave  oscillation. 
In  like  manner,  with  the  far  end  of  the 
antenna  grounded  the  antenna  will  oscil- 
late at  all  even  multiples  of  the  quarter 
wave  oscillation.  These  calculated  values 
are  recorded  in  the  table  below.  In  the 
next  column,  the  observed  values  taken 
from  Figure  12  are  recorded.  By  divid- 
ing the  calculated  value  by  the  observed 
value,  we  get  the  actual  velocity  at  that 
particular  wave-length  in  terms  of  per-cent 
of  velocity  of  light. 

Calculation   of   Velocity   of   Currents  on 
Antenna 

Length  =  240  meters,  2  No.  10  wires,  3 
meters  high. 

Mode  of  Wave-length  Wave-length  Velocity  on  Wires 
Oscillation    Calculated      Observed     Velocity  of  Light 


1/4 

960 

1200 

80% 

2/4 

480 

590 

81% 
82% 

•3/4 

320 

390 

4/4 

240 

280 

85% 

5/4 

192 

220 

87% 

6/4 

160 

180 

89% 

To  determine  the  surge  resistance,  a 
non-inductive  resistance  was  placed  be- 
tween antenna  and  ground  at  the  far  end, 
and  the  resonance  curve  taken  ajgain. 
Figure  13  shows  the  results  of  this  test  on 
the  Belmar  antenna.  Curve  A,  with  500 
ohms  at  the  far  end,  shows  broad  but  un- 
mistakable resonance  points  at  open  oscil- 
lation wave-lengths.  On  the  other  hand 
Curve  B,  with  200  ohms  at  the  far  end, 
shows  grounded  resonance  points.  Curve 
C,  with  300  oVms  at  the  far  end,  shows  no 
resonance  points,  indicating  that  the  an- 
tenna is  quite  aperiodic.     Therefore  the 


surge  resistance  for  this  particular  an- 
tenna is  approximately  300  ohms.  The 
downward  bend  of  Curve  C  below  200 
meters  is  not  due  to  the  antenna  but  is 
due  to  the  oscillator  output  falling  off 
when  the  coupling  condenser  approached 
zero. 
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When  one  of  the  wires  was  grounded  at 
the  far  end  and  the  other  wire  was  left 
open,  and  the  damping  resistance  was  placed 
across  the  wires  at  t)  e  station  end,  as 
shown  in  Figure  7,  a  smooth  curve,  similar 
to  Curve  C  of  Figure  13,  was  obtained  when 
the  non-inductive  resistance  was  500  ohms. 
In  this  case,  however,  tbere  were  slight  ir- 
regularities in  the  curve  which  do  not 
appear  in  Curve  C  of  Figure  13. 

Figure  14  shows  the  resonance  and 
damping  curves  taken  on  a  single-wire 
antenna  by  Mr.  R.  B.  Bourne  at  2BML- 
2EH.  This  wire  was  195  meters  long,  and 
was  suspended  from  trees  at  a  height  vary- 
ing from  15  to  20  feet.  It  is  interesting 
to  note  that  Mr.  Bourne's  antenna  has  a 
velocity  of  approximately  93%  of  the 
velocity  of  ligVt  at  200  meters  and,  there- 
fore, shows  that  a  single  wire  may  be  used 
up  to  a  length  of  »ver  three  wave-lengths 
or  approximately  2000  feet.  Such  an  an- 
tenna should  show  very  directional  proper- 
ties, but  lacks  the  flexibility  and  ease  of  ad- 
justment of  the  two-wire  antenna. 

Performance 

Two  200-meter  wave  antennae  were 
erected  at  Belmar,  one  running  west  from 
the  station,  and  the  other  running  south. 
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These  antennae  were  arranged  with  switch- 
ing such  that  the  connections  of  Figure  6 
or  Figure  7  could  be  selected  at  will  on 
either  antenna.  That  is,  the  west  antenna 
could  be  used  for  reception  from  either  the 
east  or  the  west,  and  the  south  antenna 
could  be  used  for  reception  from  either 
north  or  south.  For  comparative  "pur- 
poses a  flat-topped  single-wire  antenna  40 
feet  high  was  erected.  The  effective  height 
of  this  vertical  antenna  was  estimated  as 
approximately  8  meters.  The  signals  on 
the  wave  antennae  were  about  50% 
stronger  than  on  the  vertical,  giving  an 
effective  height  for  the  wave  antennae  of 
12  meters.  This  figure  corresponds  to 
about  5%%  of  the  horizontal  length  of  the 
wave  antennae. 

Listening  tests  on  these  antennae  showed 
marked  directive  properties,  as  expected. 
Listening  south,  most  of  the  stations  heard 
were  in  the  3rd  and  4th  districts,  but  care- 
ful adjustments  were  necessary  to  elimi- 
nate 2nd  district  stations  to  the  north. 
With  the  antenna  directive  towards  the 


north,  the  best  reception  was  from  the  1st 
and  2nd  districts,  although  several  8th 
district  stations  were  heard.  The  east- 
west  antenna  worked  better  than  the  north- 
south  antenna,  probably  because  the  ground 
resistance  at  both  ends  was  less  than  an 
ol  m,  whereas  the  ground  resistance  at  the 
far  end  of  the  north-south  antenna  was 
very,  high,  nearly  300  ohms,  making  it 
difficult  to  ODerate  the  damping  circuit 
•effective The  reception  from,  the  west 


was:  excellent,  greprfc:  numbers  of r  3rd,  •  8th, 
5th,  and  9th  district-  Cf.W.  stations  being 
heard  without  interference  from  1st  and 
2nd  district  stations.  With  the  antenna 
directed  east,  only  local  2's,  Long  Island  2's, 
and  a  few  l's  were  heard.  There  was 
considerable'  static  reduction  at  times  on  the: 
eastward  reception,  as  the  static  was  often 
heavy  in  the  south  or  west. 

On  the  360-meter  broadcast  station  wave- 
length, very  good  results  were  experienced 
in  eliminating  interference,  particularly 
when  using  the  antenna  for  west  reception, 
and  cutting  out  New  York  and  Schenectady 
interference.  Station  WOC  at  Davenport, 
Iowa,  was  received  particularly  well  on  the 
wave  antenna  at  times  when  reception  was 
impossible  on  the  vertical  antenna  due  to 
local  interference. 

Even  on  600  meters,  these  wave  antennae 
showed  very  good  directivity,  particularly 
for  reception  from  ships  at  sea. 

Mr.  Bourne's  antenna  at  Riverhead,  L.  I., 
runs  in  a  direction  about  ten  degrees  north 
of  west.  He  reports  his  results  as  follows: 
"Signals  from  the  south  and  southwest 
come  in  with  about  25%  to  50%  increase 
in  signal  strength  over  a  vertical  antenna 
60  feet  high.  Signals  from  New  England 
are,  in  general,  very  weak,  and  in  some 
cases  cannot  be  heard  at  all  when  using 
the  wave  antenna.  No  interference  from 
ships  or  shore  stations  using  commercial 
wave-lengths  has  been  noticed.  WSA,  at 
Easthampton,  about  20  miles  away,  at 
times  has  a  very  strong  harmonic  on  about 
225  meters,  which  interferes  seriously  with 
200  meter  reception  when  the  ordinary  an- 
tenna is  used,  but  due  to  the  fact  that  this 
station  is  southeast,  no  interference  is  ex- 
perienced when  using  the  wave  antenna. 
Radiophones  on  360  meters  come  in  with 
about  the  same  intensity  as  with  the  verti- 
cal antenna,  but  often  the  signal-static 
ratio  is  much  improved  with  the  wave  an- 
tenna, and,  as  with  200  meter  reception, 
interference  from  WSA  and  WBC  (East 
Moriches,  10  miles  away)  is  entirely  done 
away  with." 

The  amount  of  static  reduction  experi- 
enced with  the  200-meter  wave  antenna  at 
Belmar  depended  entirely  upon  the  distri- 
bution of  the  static  at  different  times.  On 
several  occasions  very  marked  improve- 
ment was  noted  in  the  signal-static,  ratio 
when  receiving  from  the  east  and  north, 
and  sometimes  when  receiving  from  the 
west,  but  it  was  rarely  observed  to  make 
any  marked  improvement  when  receiving 
from  the  south. 

The  author  wishes  to  acknowledge  the 
valuable  assistance  received  from  Messrs. 
H.  O.  Peterson,  R.  B.  Bourne,  and  A.  B. 
Moultonv.in  the  collection  of  these  data  on 
tjhev  20P-.me.ter ,  way e  antennae* .  <■  :j  -      ;  *r : 
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Rotten  QRM 

By  "The  Old  Man" 


Ever  hear  of  a  "wouff-hong" ?  Know  what  it  is?    Sure,  you  say,  it's  some  kind  of  a  mythical 
instrument  of  torture.    But  do  you  know  where  it  came  from — how  it  got  into  the  language  of  us, 
American  hams?    "The  Old  Man"  coined  the  expression,  and  at  the  same  time  he  discovered  the 
"rettysnitch"  and  the  "ugerumf,"  which  we  know  so  well,  in  a  story  in  QST  away  back  in  January 
-  of  1917.    QST  was  just  about  a  year  old  then  and  its  circulation  was  so  small  that  we  are  sura 
f^we  must  have  thousands  of  readers  today  who  will  relish  learning  the  story.     The  following  story 
'  is  reprinted  just  as  it  appeared  in  QST  years  ago,  altho,  thank  heaven,  the  QRM  conditions  T.O.M. 
'-  wails  about  are  now  a  matter  of  ancient  history. — Editor. 


IIS  QRM  business  is  getting  my 
nanny.  Here  it  is  midnight,  and  this 
msg.  from  the  fellow  whose  girl  has 
not  had  a  letter  from  him  for  a  full 
twenty-four  hours  is  still  stalled.  I 
haw  smoked  myself  into  a  state  of  funk, 
the  floor  is  covered  with  burnt  matches,  I 
am  losing  a  perfectly  good  temper,  and  there 
is  no  sign  that  this  will  not  continue  all 
night  long.  How  long  do  these  radio  bugs 
sit  up  at  night  anyway?  Right  now,  as 
I  write,  there  is  that  old  gink  2AGJ  up  in 
York  state  fluttering  along  with  that  bird- 
ki-the-cage  spark  of  his,  8Y0  is  yelling  his 
darned  head  off  for  somebody  over  on  the 
Pacific  Coast  apparently,  8NH  is  still  trying 
her  best  to  be  lady-like  in  spite  of  a  full 
hour  of  trouble,  old  8AEJZ  is  booming  out 
QSArbutrQRM-bad-CUL,  .9PC  is  trying  to 
da  Lsoniething  to  6BV,  I  distinctly  heard  4DI 
say, a  bad  word,  and.  to  the  best  of  my 
knowledge  and  belief,  no  one  has  got  any- 
where. 

:  I  What  are  we  going  to  do  about  this  bus- 
iness? It  used  to  be  that  we  were  perfect- 
ly satisfied  to  listen  to  SLI  and  once  in  a 
while  on  Saturday  night  when  we  could 
stay  up-  that  late  -  we  ^wauld  listen  to  Arling- 
ton send  time.  When  we  heard  some  com- 
mercial say  QRM,  we  had  to  look  it  up  on 
the  chart  to  see  what  it  meant.  Later,  we 
began  talking  to  the  fellow  over  on  the 
pther  side  of  town  and  then  was  born  our 
amateur  QRM,  Sometimes  the  "little  boy 
with  the  spark  coil"  (the  latter  is  all  right 
but  dog-gone  the  hide  of  the  former)  would 
try  to  call  us  at  the  same  time,  and  we  used 
to  think  we  were  in  trouble.  Still  later  we 
used  to  think  we  were  bothered  when  we 
were  in  the  middle  of  a  conversation  with 
a  fellow  in  the  next  town  and  some  whop 
would  butt  in.  It  was  about  this  era  that 
we  began  to  organize  radio  clubs  with  high- 
faluting  ambitions  about  "promoting  radio 
communication  and  controlling  interfer- 
ence." 

But  when  we  have  a  fellow  who  has  not 
written  to  his  girl  for  a  full  twenty-four 
hours  and  who  positively  must  get  the  msg. 
to  her  over  in  Illinois,  it  becomes  a  serious 
matter  to  have  some  one  else  getting  gay 
with  the  ether,  especially  when  the  latter 
has  no  conception  of  the  existence  of  the 
word  "brevity."   One  thing  I  will  say>  and 


that  is  that  good  old  8AEZ  is  brief.  His 
spark  may  drown  out  everybody  in  the 
western  hemisphere  when  he  sends  but  he 
is  brief.  He  says  what  he  has  to  say  in  a 
few  words  in  a  few  signals  and  he  stops. 
He  also  does  not  go  in  for  long  technical 
discussions  about  gap  speed  and  condenser 
construction  while  forty  or  fifty  others  of  us 
are  waiting  with  five  or  six  messages  each, 
many  of  which  have  been  stuck  on  the  i»in 
a  week.  Far  be  it  from  even  me,  a  real 
blown-in-the-bottle  radio  grouch,  to  find 
any  fault  or  mention  any  names,  but  some 
of  the  young  gentlemen  who  burn  up  valu- 


able time  every  night  and  thereby  multiply 
this  QRM  business  ought  to  look  up  in  the 
dictionary  the  definition  of  that  particular 
combination  of  letters  indicated  by  B-R-I- 
E-F.  I  could  call  off  a  dozen  of  them 
right  now,  and  I  would  if  I  thought  that 
editor  down  east  would  print  them. 

The  trouble  is  that  the  young  squirts 
don't  stop  to  think.  They  start  out  and  call 
somebody  somewhere  every  three  minutes. 
Everybody  they  hear  they  immediately  call 
If  they  can't  hear  anybody,  they  send  a 
QST  something  like  this:  "QST  QST  QST 
QST  QST  QST  de  1  NUT  1NUT  1NUT 
1NUT  1NUT  1NUT  1NUT  Any  station 
more  than  fifty  miles  distant  hearing  these 
sigs  please  send  postal  to  Willie  le  Not, 
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Nutville."  Willie  repeats  each  word  of  this 
msg.  three  times.  Each  letter  is  sent  so 
slowly  it  puts  you  to  sleep.  He  uses  up 
just  exactly  twelve  valuable  minutes  send- 
ing out  this  hog-wash,  and  drives  an  old- 
timer  to  the  point  where  he  radiates  brush 
discharge  from  every  hair  on  his  head. 
These  fellows  ought  to  be  limbed  to  hours 
between  supper  time  and  8 :30,  and  any  one 
of  them  slopping  over  ought  to  get  a  letter 
from  every  respectable  amateur  within  his 
range  threatening  to  spank  him  if  he  ever 
transgresses  again.  I  know  a  certain  some- 
one who  will  put  his  bid  for  election  to  the 
office  of  Chairman  of  the  Committee  on 
Chastisement. 

Here  is  a  sample  coming  in  right  now. 
Listen  to  this  slop:  "Columbus  co  2pp 
18co  all  sigs  charles  9VY  u  no  hf  a  motor 
little  heavier  than  the  racine  sorry  sorry  OM 
QRM  QRM  pse  QTA  QTA  K  fish  smell 
rotten  yes  yes  wyd  boston  how  do  you  get 
me  gap  bum  bum  rubber  band  QTA  pwf 
about  motors  [Bad  squeaks  here — sick 
spark  coil  near  at  hand — wheezes  terribly] 
want  to  hear  tone  like  commercial?  ARK 
r  r  r  yes  ark  r  r  r  listen  nw." 

Here  begins  ten  minutes  of  the  darndest 
scratching,  screeching,  groaning,  blowing  off 
steam,  blubbering  that  ever  mortal  ear 

heard.    At  its  worst  it  goes  in  into  "  

fine  fine  how  do  u  do  it?  ARK  r  r  r  rubber 
band  on  vibrator  BANG! — "  My  friend 
with  the  1  k.w.  over  on  the  other  side  of 
town  explodes.  He  calls  an  8-station. 
When  he  finishes  the  scratches  reduce. 
Then  we  get  the  long  distance  QRM  again: 
"CUL  om  SK  spfscity  bunk  allemo  bish 
mela  hash  breakfast  wunkey  wunkey  lala 
lala  2asj  QRM  bad  qsl  3ZW  must  go  to  bed 
now  hw  hw  hw  abt  abt  abt  msg  msg  msg 
pse  pse  pse  k  k  k."  This  is  the  way  my 
log-book  this  evening  looks.  It's  enough  to 
raise  a  blister  on  a  wooden  leg. 

Here  is  another  sample  of  QRM  slush: 

"vvvvvvvvv   (somebody 

sitting  on  Ms  key) —  v  v  v  v  v  v  v  linneg 
se  with  t!ie  wlce  sore  feet  commercial 
wirlih."  Now  what  in  heaven's  name 
would  you  make  out  of  this?  Is  it  to  the 
effect  that  somebody  has  a  line  on  a  com- 
mercial who  is  on  the  warpath  for  some 
amateur  with  sore  feet?  One  cannot  be 
sure  of  these  matters.  It  might  be  that 
it  is  the  commercial  who  has  the  sore  feet, 
chasing  some  poor  amateur  around  town 
probably. 

Listen  to  this :  "Yes  yes  jst  wyd  glucky 
wait  a  mt  muddy  wouff  hong  bliftsfy  mon- 
key motor."  We  assume  from  this  msg 
that  Glucky  is  being  asked  to  wait  a 
minute  while  Blifsky  seeks  a  wouff  hong 
with  which  to  wallop  a  monkey  the  next 
time  the  latter  faces  toward  the  motor.  I 
do  not  think  I  know  just  exactly  what  a 
wouff  hong  is.  Probably  some  piece  of 
apparatus  used  in  the  southern  states  to 
beat  monkeys  with. 


ft  is  this  form  of  uninteresting  "con- 
versation" which  clutters  up  the  air  with 
QRM.  Of  what  moment  is  it  to  the  rest 
of  the  world  that  this  fellow  Blifsky  is  going 
to  smear  somebody's  monkey  with  a  wouff 
hong?  When  anybody  relapses  into  such 
mental  slop  as  to  want  to  operate  with  a 
thing  named  a  "wouff  hong"  he  ought  to 


keep  his  trouble  to  himself  and  not  compel 
all  of  us  respectable  amateurs  to  listen  to 
his  drool.  To  put  out  a  lot  of  foolish 
twaddle  like  this  when  that  poor  girl  out 
in  Illinois  has  not  had  a  letter  since 
yesterday,  is  plain  wicked. 

"Sorry  Om  qrm  qrm  9VY  few  words 
schlipsh  nuzzle  his  mueket  faded  under- 
shirt cfrish  reptg  pain  in  neck  sus  gup  OM 
CUL  ark."  This  is  a  real  relay,  evidently. 
9VY  over  in  Fort  Wayne  is  mixed  up  in  it 
in  some  way.  Whose  undershirt  they  are 
talking  about  and  what  schlipshing  one 
over  is,  I  do  not  know  exactly,  altho  I  have 
a  rough  idea.  Whether  the  signals  faded 
or  the  undershirt  faded,  or  what  was  the 
matter  with  the  sus-gup  of  the  neck  of  the 
undershirt,  111  be  darned  if  I  know. 

Just  cast  a  lingering  look  at  this: 
"Biirgrmp  bru  rotary  GE  GE  ugerumf 
OM  with  my  set  rettysnjtch  spitty  tone  hit 
in  potimusf"  Now  what  do  you  suppose 
the  poor  gink  was  trying  to  say  when  he 
unreeled  that?  You  have  to  guess  a  lot 
in  wireless,  and  how  would  you  guess  this? 
Something  is  wrong  with  this  fellow's 
birgrmph,  his  rotary  also  has  a  bad  case 
of  the  ugerumf  and:  somebody  around  the 
place  must  have  spit  on  his  rettysnitch,  be- 
cause his  tone  was  so  rotten  it  hit  him  on 
his  potimus.  Sounds  bad  to  me.  Why  will 
some  people  send  such  personal  matter  by 
wireless  when  the  whole  country  can  over- 
hear it?  It  isn't  decent,  and  it  makes  the 
QRM  more  rotten  than  ever,  and  just  think 
of  the  way  it  makes  a  perfectly  good  log- 
book appear. 
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I  spent  the  better  part  of  an  hour  trying 
to  make  out  what  ailed  the  poor  fellow's 
biirgrmph,  but  had  to  give  it  up  while  I 
listened  to  a  child  with  a  spark  coil  scratch 
out  this  at  a  rate  of  around  three  words  a 

minute:     "How  do  s  e  ?  how 

be . . .?  how  do  i  cowp  ....  CW  . . .  v  v  v  v — 
come  in  ?  ?  ?  ark."  After  a  long  wait  an- 
other trouble-maker  with  a  bad  cold  in  his 
head  stumbled  back  with:  "R  r  r  r  r  r  r  r 
ok  ok  please  ?  ?  ?  ark."  Another  pause, 
followed  by  the  first  little  demon  with: 

"R  r  r  r  r  r  r  qra  qra  qra  pse  rat  

ve  ?  pse  ttt....qta  pse  repeat  ark." 

These  brats  kept  this  up  for  twenty  min- 
utes and  they  ended  up  just  where  they 
began. 

What  we  ought  to  do  is  to  organize  an 
Anti-QRM  Association.  Then  let  us  elect 
for  chairman  the  worst  plug-ugly  we  can 
find  in  these  U.S.A.  Then  let  us  chip  in  a 
little  money  and  hire  a  clerk  with  a  bad 
disposition  who  will  write  letters  threaten- 
ing the  life  of  everybody  whom  the  mem- 
bers report  as  causing  needless  QRM.  If 
anybody  gets  balky  we  will  all  join  together 
and  swear  the  gink  is  sending  with  a  decre- 
ment greater  than  two  tenths,  and  so  re- 
port to  the  local  Radio  Inspector.  If  the 
latter  does  not  within  twenty-four  hours 
have  the  boy  arrested  and  sentenced  to  life 
imprisonment,  we  will  all  band  together 
and  find  another  job  for  said  Radio  In- 
spector. Let  us  rise,  fellow  bugs;  rise 
and  crush  this  octopus  which  is  engulfing 
and  overwhelming  us.  Eight  hours  a  day 
and  triple  time  for  overtime  is  death  and 
starvation  to  our  families.  Hash  for  break- 
fast, rotten  smelling  fish,  and  QRM — we 


will  have  naught  of  it.  Down  with  the 
fellow  with  the  scratchy  spark  coil,  down 
with  the  fellow  who  calls  three-times-three, 


OP  THE 
AWT1-9RM 
ASJOC/A- 

WILL  WOW) 

coMe  to 


down  with  the  fellow  who  calls  everybody 
he  hears,  and  down-down-down  with  that 
unspeakable  lid  who  calls  somebody  and 
sends  a  long  relay  message  repeating  each 
word  three  times  when  the  station  to  which 
he  is  sending  is  sending  something  himself. 

There,  by  heck,  I  have  that  off  my  chest. 
Now  you,  over  there  in  Illinois,  get  this  call. 
Let  everybody  else  stand  back  from  now  on. 
I'm  tired  and  sleepy  and  cross,  and  I  don't 
care  who  I  QRM  until  I  get  this  pin  cleared 
off. 

T.O.M. 


THE  ORIGINAL  WOUFF-HOUNG— a  well  preserved  and  absolutely  authoritative  specimen  forwarded 
to  the  Editor  of  QST  by  "The  Old  Man"  shortly  after  the  Armistice.  It  now  hangs  in  the  head- 
quarters office  of  the  A.RJtX.,  where  the  Secretary  guards  it  with  his  life.  Subsequent  to  the 
writing  of  this  story  T.O.M.  chanced  upon  this  mysterious  instrument,  which  is  peculiarly  efficacious 
in  the  elimination  of  unnecessary  QRM.  Exact  details  concerning  the  method  of  operating  it  are 
a  little  uncertain  but  it  is  believed  that  one  lays  hold  of  the  smoother)  end,  r-*d  we  will  have  to  leave 
to  the  imagination  what  is  done  with  the  other  savage  looking  terminals. — Editor. 


Transatlantic  Notice 

A  record  of  1200  miles  over  land  in  the 
Transatlantic  Preliminaries  is  necessary  to 
secure  an  individual  schedule  in  the  Decem- 
ber finals.  Many  stations  are  not  listed 
in  current  call  books  and  it  will  be  difficult 
for  them  to  secure  report  cards.  QST 
accordingly  volunteers  to  act  as  a  clearing- 
house for  such  reports,  r 

Participating  stations  not  listed  in  cur- 
rent call-books  are  requested  to  file  their 


QRA  with  us.  Stations  logging  signals 
from  distances  believed  to  be  as  great  as 
1200  miles  are  requested  to  send  their  re- 
port cards  in  our  care  and  we  will  QSR. 

There  are  two  things  we  should  all  re- 
member: First,  help  the  other  fellow  by 
listening  during  these  tests  and  being  sure 
to  QSL  his  signals.  Second,  don't  miss  this 
preliminary  opportunity  to  get  your  re- 
ceiving set  in  condition  for  transatlantic 
reception. 
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A  1/2  K.  W.  Radiophone  and  C.  W.  Set 

By  K.  B.  Warner 


THRU  the  courtesy  of  the  Experiment- 
ers Information  Service  we  present 
a  description  of  their  type  6371-K 
Radiophone.  This  set  is  primarily 
a  high-power  broadcasting  equip- 
ment designed  for  operation  on  360  meters 
and  our  readers  may  well  be  surprised,  at 
first  blush,  to  see  such  an  article  in  QST,  as 
it  is.  considerably  out  of  our  field. 

However,  the  design  is  capable  of  comply- 
ing very  well  with  amateur  requirements 
as  to  200-meter  wave  and  1  k.w.  power  in- 


is  extremely  desirable,  as  it  prevents  any 
changes  in  frequency  with  resultant  swing- 
ing and  fading  of  signals  due  to  irregu.ar- 
ities  at  the  transmitter.  Now  Heising 
modulation  has  one  defect,  namely,  it  pro- 
duces a  relatively  "broad  wave"  and  con- 
siderable interference.  The  explanation 
lies  in  the  action  of  this  method:  The 
oscillators  and  modulators  are  in  parallel 
on  a  constant-current  power  supply,  and 
as  the  modulators  pass  more  or  less  current 
in  accordance  with  the  voice  variations,  the 


put,  and  is  furthermore  adaptable  to  sets 
as  low-powered  as  those  using  5-watt  tubes. 
It  embodies  several  very  interesting  points 
of  design,  and  in  general  we  feel  will  con- 
vey numerous  helpful  ideas  to  transmitting 
amateurs. 

First  in  consideration  is  the  general  type 
of  circuit  used.  It  is  well  recognized,  we 
believe,  that  the  Heising  constant-current 
method  of  modulation  provides  more  voice- 
modulated  power  in  the  antenna  from  a 
given  number  of  tubes  than  any  other  tel- 
ephoning scheme.  It  is  likewise  recognized 
that  the  so-called  master-oscillator  method 
for  generation  of  the  high-frequency  power 


oscillators  inversely  are  permitted  less  cur- 
rent or  forced  to  pass  more.  These  changes 
in  oscillator  plate  current,  in  accordance 
with  voice  modulation,  are  evidenced  by  a 
similarly  changing  oscillator  plate  voltage. 
Such  oscillators  change  frequency  as  the 
plate  voltage  is  varied,  and  so  this  Heising 
"varying-potential"  m^t1  od  of  modu^tion 
causes  the  emission  of  a  relatively  "broad 
wave."  Now  when  a  master^  oscillator  is 
used  to  exite  the  grids  of  the  power  tubes, 
which  then  act  as  power  amplifiers,  in  the 
hope  of  getting  an  unvarying  frequency, 
the  system  works  all  rteht  until  Heising 
modulation  is  attempted  in  the  master  oscil- 
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lator  and  then  it  acts  about  the  same  as 
before,  except  for  added  steadiness  in  the 
carrier  frequency.  The  reason  is  not 
difficult  to  see.  If  constant-current  modu- 
lation is  employed  in  the  master  oscillator, 
the  latter  takes  the  form,  say,  of  two  small 
tubes  in  the  usual  Heising  phone  circuit 
except  that  the  output  circuit  is  a  dummy 
or  closed  non-radiating  circuit,  and  the 


modulated  output  voltage  is  conveyed  to  the 
power  amplifiers.  This  modulated  voltage 
reflects  the  same  inherent  variations  in 
the  carrier  frequency  as  previously  men- 
tioned in  the  ordinary  circuit  in  which 
power  oscillators  are  used. 

The  present  circuit  is  a  solution  of  this 
difficulty.  The  master  oscillator  excites 
only  the  power  amplifiers,  which  thereby 
generate  the  oscillating  power  at  constant 
frequency;  and  in  parallel  to  these  power 
amplifiers  the  power  modulators  are  con- 
nected. The  modulators  are  thereby  en- 
abled to  modulate  the  output  in  the  familiar 
Heising:  manner,  and  even  tho  this  causes 
a  varying  voltage  on  the  plates  of  the  power 
amplifiers  it  cannot  change  the  frequency 


of  oscillation,  which  is  determined  by  the 
master  oscillator.  This  circuit  arrange- 
ment appeals  to  us  very  much. 

The  master  oscillator  in  itself  is  a  device 
about  which  the  amateur  should  know  more. 
It  has  a  very  definite  value  in  C.W.  trans- 
mission for  it  ends  for  all  time  the  trouble 
of  shifting  frequency  caused  by  the  trans- 
mitting antenna  swinging  in  a  gale,  by  vary- 
ing plate  voltage,  etc.  The  scheme  is  very 
simple.  A  low-power  tube  is  arranged  to 
oscillate  into  any  form  of  a  dummy  antenna 
consisting  of  inductance  and  capacity,  and 
this  circuit  is  tuned  to  the  desired  wave 
length.  As  the  inductance  and  capacity  of 
this  circuit  are  concentrated,  its  frequency 
is  constant.  This  circuit  is  then  utilized  to 
excite  the  power  tubes.  The  power  tubes 
are  not  connected  up  with  coupled  grid 
and  plate  circuits,  for  they  do  not  have  to 
generate  oscillations — the  oscillations  are 
already  generated  in  the  master  oscillator. 
The  power  tubes  are  connected  up  very 
much  as  amplifiers  are  in  a  receiving  cir- 
cuit. Taps  are  taken  across  a  portion  of 
the  master-oscillator  inductance  and  the 
high  frequency  voltage  applied  to  the 
power  amplifier  grids.  The  high-voltage 
is  applied  to  the  amplifier  plates  in  the 
usual  manner,  series  or  shunt,  and  the  out- 
put circuit  of  the  amplifiers  feeds  into  the 
antenna,  either  inductively  or  conductively. 
The  oscillator  tube  may  always  be  of  less 
power  than  the  amplifier,  as  it  has  only  to 
provide  a  voltage  variation  sufficient  to 
swing  the  power  tube  grids  thru  the  de- 
sired voltage  cycle.  Thus  a  receiving  am- 
plifier tube  will  serve  for  one  or  two  5-watt 
power  tubes,  one  5-watter  will  act  for  a 
considerable  number  of  such  tubes  or  for 
one  or  two  50-watters  as  amplifiers,  and 
one  50-watt  oscillator  will  serve  as  an 
exciter  for  several  250-watt  power  ampli- 
fiers. 

With  this  introduction,  let  us  examine 
the  circuit  diagram  for  this  set.  V-6  is  a 
50-watt  tube  acting  as  the  master  oscilla- 
tor, and  exciting  the  grids  of  V-l  and  V-2. 
which  are  two  250-watt  tubes  in  parallel 
as  power  amplifiers.  The  shunt  power 
supply  to  the  plates  of  these  tubes  is  fed 
thru  the  large  choke  L-5,  which  serves  to 
maintain  practically  a  constant  current  at 
voice-frequency  variations,  and  in  parallel 
on  this  same  supply  are  the  two  250-watt 
modulators,  V-3  and  V-4,  whose  grids  are 
controlled  by  the  voice  variations.  The 
speech,  however,  is  first  amplified  thru  two 
audio  stages,  the  first  consisting  of  two 
5-watt  tubes,  V-7  and  V-8,  in  parallel,  and 
the  second  a  50-watt  tube,  V-6.  With  what 
has  been  said  previously  regarding  the 
theory,  it  is  hoped  that  this  much  will  be 
understood  so  that  we  may  now  proceed 
to  an  investigation  of  the  details. 

Power  Supply 

The  drawing  as  shown  calls  for  a  5  h.p. 
110-volt  D.C.  motor,  the  same  D.C.  supply 
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serving  to  excite  the  field  of  the  high-volt- 
age generator.  The  filament  supply  is 
shown  as  a  11- volt  75-ampere  self-excited 
generator,  the  voltage  for  the  main  tubes 
being  controllable  by  the  field  rheostat  and 
read  on  the  0-15v.  D.C,  voltmeter,  M-4, 
while  separate  rheostats,  R-3,  R-4  and  R-5, 
are  provided  for  the  smaller  tubes.  The 
plate  generator,  separately  excited,  consists 
of  two  1000-volt  -ampere  units  in  series. 
The  Electric  •Specialty  Co.,  Stamford, 
Conn.,  is  prepared  to  furnish  all  four 
machines  mounted  on  a  common  bed-plate, 
interconnected  with  flexible  couplings. 

The  power  supply  will  vary  with  the 
facilities,  of  course.  Where  A.C.  is  avail- 
able we  would  much  prefer  to  see  it  used 
on  the  filaments.  In  such  case  an  induc- 
tion motor  would  be  necessary  as  a  driver, 
and  a  small  generator  would  also  be  re- 
quired for  the  generator  field  excitation. 

All  of  these  values  are  of  a  magnitude 
not  commonly  of  interest  to  amateurs. 
They  are  cited  here  for  what  few  of  our 
number  they  may  interest,  to  give  a  general 
perspective  on  the  thing,  and  so  that  an 
idea  may  be  had  of  what  will  be  required 
for  lower  powers. 

The  filter  is  formed  by  condensers  C-6 
and  C-7,  and  chokes  L-6  and  L-7.  For  the 
latter,  and  for  L-5  as  well,  home-made 
chokes  are  recommended,  each  consisting 
of  a  straight  core  2"  x  2"  x  14"  built  up  of 
silicon  steel  sheets  14"  x  2"  x  No.  29  gauge, 
and  wound  with  10  lbs.  of  No.  20  D.C.C. 
wire  in  even  layers.  C-6  and  C-7  each 
consist  of  5  mids.  capable  of  standing 
3500  volts,  to  secure  which  it  probably  will 
be  necessary  to  connect  ten  1-mfd.  con- 
densers in  series-parallel.  The  voltmeter 
M-3  should  read  0-2500  volts,  with  external 
multiplier. 

The  master  oscillator  is  also  shunt-fed, 
thru  a  6000-ohm  resistance  R-12,  which  re- 
duces the  voltage  sufficiently  for  the 
smaller  tube  used.  The  r.f .  choke  L-3,  to 
.prevent  the  high  frequency  backing  up 
thru  the  power  supply,  is  a  Radio  Corp. 
choke  type  UL-1655.  L-2.  serving  a  simi- 
lar purpose  in  the  supply  to  the  power 
amplifiers,  consists  of  275  turns  of  No. 
28  D.C.C.  wire  on  a  formica  tube  2%" 
diam.,  6"  long.  The  50 -watt  speech  ampli- 
fier, V-6,  is  fed  thru  a  resistance  R-9,  of 
6000-ohms,  to  reduce  the  plate  voltage 
sufficiently,  but  instead  of  L-3  it  has  an 
iron-cored  choke  L-8  to  prevent  the  backing 
up  of  the  audio-frequency  currents.  Similar- 
ly the  two  5-watt  voice  amplifiers  are  fed 
thru  L-9  and  a  40,000  ohm  resistor,  R-10. 
L-8  and  L-9  may  be  Radio  Corp.  chokes 
type  UP-1654. 

The  plate  current  is  read  on  meter  M-2, 
which  should  be  a  D.C.  instrument  reading 
0-3  amperes. 

The  Master  Oscillator 

This  looks  like  the  ordinary  Hartley  cir- 
cuit, with  the  condenser  C-5  shunted  across 


the  inductance  and  taking  the  place  of  the 
antenna.  For  360-meter  work  it  is  recom- 
mended that  L-4  consist  of  150  turns  of 
No.  20  D.C.C.  wire,  double-spaced  and 
tapped  every  turn,  wound  on  a  3  -inch 
formica  tube,  20  in.  long.  For  200-meter 
work  this  small  diameter  should  be  main- 
tained, for  ease  in  adjustment,  but  the 
number  of  turns  reduced  proportionately. 
C-5  should  be  variable  in  steps,  from  .0001 
mfd.  to  .001  mfd.,  while  the  blocking  con- 
denser C-3  and  the  grid  condenser  C-4 
may  be  fixed  .002  mfd.  capacities.  Grid 
leak  R-2  may  be  the  usual  5000-ohm  re- 
sistor, tapped  at  2500  ohms. 

The  Power  Amplifiers 

Note  the  tap  on  the  master-oscillator  in- 
ductance whereby  a  variable  voltage  is  con- 
veyed to  the  jrnda  of  the  H.F.  amplifiers. 
The  proper  bias  is  maintained  on  these 
grids  by  condenser  C-2,  .002  mfds.,  with 
its  2500-5000  ohm  leak,  R-l,  which  should 
be  the  larger  size  Radio  Corp.,  UP-1719. 

Referring  to  the  modulator  tubes,  small 
switches  will  be  seen  whereby  the  modu- 
lators grids  and  plates  may  be  placed  in 
parallel  with  those  of  the  H.F.  amplifiers, 
making  full  power  available  for  C.W. 
telegraphy.  A  key  is  shown  in  series  with 
the  power  amplifier  grid  leak,  blocking  the 
tubes  when  it  interrupts  the  circuit,  and 
shunted  by  a  1  mfd.  condenser  C-10  to 
absorb  the  "click"  and  prevent  local 
"popping." 

The  amplifier  tubes  feed  into  the  antenna 
circuit  thru  a  .002-mf d.  blocking  condenser. 
As  here  shown,  the  coupling  is  conductive, 
by  the  medium  of  L-l,  which  may  consist 
of  25  turns  of  heavy  %"  edgewise-wound 
copper  strip  on  an  8-inch  diameter.  An- 
tenna current  is  indicated  qn  M-l,  which 
should  be  a  0-10  amp.  thermo-couple  if  the 
set  is  to  be  used  for  phone  only,  and  higher 
if  arrangements  are  made  to  use  all  tubes 
as  power  amplifiers.  Care  should  be  used 
that  the  total  input  to  the  plates  does  not 
exceed  the  legal  limit  specified  for  amateur 
purposes. 

The  antenna*  clip  on  L-l  adjusts  the  an- 
tenna circuit  to  resonance  with  the  master- 
oscillator  frequency,  as  indicated  by  maxi- 
mum antenna  current.  Changing  the  posi- 
tion of  this  clip  naturally  varies  the  an- 
tenna output  but  it  cannot  affect  the  wave 
length,  which  is  determined  solely  by  the 
frequency  of  the  master  oscillator.  The  plate 
clip  on  L-l  controls  the  power  input  to  the 
amplifiers  and  should  be  adjusted  for  low- 
est space  current  as  indicated  on  M-2  con- 
sistent with  good  output  as  evidenced  on 
M-l — in  other  words,  it  is  adjusted  for 
greatest  efficiency.  In  commencing  the 
first  adjustments  this  clip  should  be  at  the 
top  of  the  helix  so  as  to  include  all  the 
turns  in  the  plate  circuit. 

The  Speech  Amplifiers 

The  voltage  fluctuations  caused  by  the 
voice  across  the  secondary  terminals  of 
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the  modulation  transformer  T-l  are  not 
sufficient  to  control  the  grids  of  the  large 
modulator  tubes  and  consequently  the  two 
stages  of  audio-frsquency  amplification 
previously  referred  to  are  employed.  The 
secondary  of  T-l,  shunted  by  a  %-meg. 
leak  to  avoid  saturation,  feeds  into  the 
paralleled  grids  of  the  two  5-watters  com- 
prising the  first  stage  of  amplification. 
B-3,  of  67%  volts,  maintains  a  bias  on  the 
grids.  The  output  of  this  stage  is  capa- 
citatively  coupled  to  the  next  stage  by 
means  of  condenser  C-9,  a  %-mfd.  mica 
type,  while  the  bias  is  preserved  by  the 
67%  volt  battery  B-2  and  a  series  resist- 
ance, R-8,  of  20,000  ohms.  The  output  of 
this  stage  in  turn  feeds  the  grids  of  the 
modulators,  by  an  identical  coupling  and 
biasing  arrangement. 

Arrangement 

The  experimenter  probably  will  prefer 
to  lay  out  his  apparatus  on  a  long  table, 
and  this  is  by  far  the  best  method  until  the 
set  has  been  complete1  y  mastered.  Our 
photograph,  however,  shows  what  can  be 
done  in  the  way  of  building  it  up  into  a 
panel  set.    Three  black  insulating  panels, 


24"  x  24"  x  are  required,  mounted  on 
an  angle-iron  frame.  This  frame  may  con- 
sist of  four  pieces  of  l%"xl%"x&"  by 
6'6"  long  for  the  corner  pieces,  thereby 
raising  the  panels  6"  from^the  floor,  with 
cross  members  of  l^"xft"  bar  iron,  the 
entire  frame  being  bolted  or  riveted  to- 
gether. The  lower  panel  should  carry  the 
automatic  starter,  power  line  switches, 
generator  field  rheostat,  relays  if  any,  etc. 
Behind  this  panel  are  mounted  L-5,  L-6, 
L-7,  C-6  and  C-7.  The  tubes  are  mounted 
behind  the  center  panel.  The  upper  panel 
carries  the  four  meters  and  two  pilot  lamps. 
In  the  rear,  at  tie  top.  is  another 
24  x  24  x  %  panel  carrying  L-4,  L-6,  C-3, 
C-4,  R-2,  R-3,  L-3  and  R-12,  for  the  master 
oscillator.  In  the  rear,  at  the  bottom,  a 
strip  24  x  3  x  %  is  provided,  carrying  the 
terminals  for  power  line,  generator,  micro- 
phone, key,  control  switches,  antenna, 
ground,  etc. 

The  foregoing  data  are  presented  thru 
the  courtesy  of  the  Experimenters  Infor- 
mation Service,  of  220  West  42d  St..  New 
York,  who  have  available  for  distribution 
complete  sets  of  blue-prints  covering  the 
entire  construction  of  this  equipment. 


Arrangements  for  1922  Transatlantics 

By  F.  H.  Schnell,  Traffic  Manager 


NOTHING  in  the  history  of  amateur 
radio  has  stirred  up  so  much  en- 
thusiasm among  the  radio  amateurs 
as  has  the  announcement  of  the 
third  series  of  A.R.R.L.  Trans- 
atlantic tests  which  appeared  in  October 
QST. 

Practically  every  amateur  in  the  United 
States  is  brimming  over  with  an  eagerness 
for  the  ni^l.t  of  the  tests.  At  no  time  has 
such  activity  been  shown  in  the  overhauling 
of  transmitters,  because  the  success  of 
Godley  in  copying  stations  using  one  or  two 
five-watt  tubes  shows  clearly  that  every 
station  has  a  chance,  and  each  man  is  out 
for  his  chance.  Receiving  equipment  is 
being  constructed  and  overhauled.  Every 
man  wants  to  be  the  first  one  to  hear  a 
European  amateur  signal.  There  is  a  cer- 
tain something  attached  to  "the  first  ama- 
teur to  hear  England  or  France,"  and 
radio  frequency  amplifiers  and  super- 
heterodynes are  being  tested  by  those  who 
want  the  last  word  in  reception. 

The  whole  amateur  fraternity  is  running 
at  fever  heat  and  indications  are  that  the 
tests  will  eclipse  all  other  events. 

Those  who  do  not  qualify  for  the  final 
tests  need  have  no  fear  of  losing  out  en- 
tirely. There  will  be  a  free-for-all  period 
each  night  in  addition  to  the  individual 
schedules. 


The  tests  will  start  on  December  12th 
and  end  December  31st.  American  and 
Canadian  amateurs  will  transmit  for  ten 
nights,  beginning  December  12th  and  end- 
ing December  21st.  From  December  22nd 
until  December  31st,  English  and  French 
Amateurs  will  transmit  and  American  and 
Canadian  Amateurs  will  listen.  That  will 
be  our  chance,  men,  our  chance  to  show  our 
skill  in  reception!  ' 

Through  the  kindness  of  Mr.  W.  A. 
Winterbottom,  Traffic  Manager  of  the 
Radio  Corporation  of  America,  MUU  on 
14,200  meters  and  WII  on  13,600  meters 
will  broadcast  at  2  a.m.  Eastern  Standard 
Time  the  results  of  reception  by  the  Eng- 
lish amateurs. 

The  one  big  thing  to  remember  is  that  we 
want  an  absolutely  quiet  air  every  night 
from  7  p.m.  to  midnight  (E.S.T.)  when  we 
listen  for  English  and  French  signals. 
Just  bear  in  mind  that  one  transmitting 
station  may  spoil  the  whole  evening  for 
everybody. 

It  might  be  well  for  you  to  get  your  clock 
squared  off  for  Greenwich  Mean  Time  be- 
cause the  entire  schedule  will  be  in  G.M.T. 
The  final  details  will  appear  in  December 
QST,  where  the  complete  schedules  will  be 
given.  Get  your  station  ready  and  watch 
for  the  final  announcement. 
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A  One-  Tube  Super-Regenerator 

First  Prize  Winner  in  QST9*  Contest 
By  A.  L.  Groves,  3BID 


WHILE  it  is  entirely  too  early  to 
determine  with  accuracy  just 
what  possibilities  the  super" 
offers  tne  average  amateur,  there 
is  little  doubt  that  this  arrange- 
ment in  some  form  will  gradually  take 
the  place  of  our  present  regenerative  sets 
just  as  C.W.  transmission  is  gradually  tak- 
ing the  place  of 
spark.  As  by  far 
the  greatest  possi- 
bilities of  the  super 
are  to  be  had  when 
receiving  from  C.W. 
stations  it  begins  to 
look  as  tho  the 
spark  transmitter 
and  regenerative  re- 
ceiver will  soon  be 
a  thing  of  the  past 
for  the  majority  of 
amateurs. 

However,  it  is  well 
to  caution  the  reader 
right  at  the  start 
not  to  expect  too 
much  from  the 
super.  Capable  as 
it  is  of  picking  up 
and  amplifying  the 
faintest  signals,  its 
great  sensitivity  in 
this  respect  is  in  a 
measure  really  its 
undoing,  as  static, 
arc  interference,  lo- 
cal electrical  dis- 
turbances, etc.,  are 
also  picked  up  and 
amplified,  partly  at 
least  annulling  the 
effects  of  super  re- 
generation. 

Onf  the  other  hand 
the  super  is  so  flex- 
ible in  its  character 
that  almost  any 
degree  of  signal 
strength  or*  ratio  of 
signal  strength  to 
interference  can  be 
had  by  using  differ- 
ent values  of  induct- 
ances and  capacities 
in  the  different  cir- 
cuits, and  while  it 
will  be  impossible  to  Use  the  super  at  high 
efficiency  all  the  time,  even  at  low  efficiency 
its  DX  ability  will  far  surpass  our  best 
regenerative  sets'  and  it  is  certainly  a 
great  advantage  to  have  its  wonderful 
powers  at  your  command  at  all  times* 


Our  Super-Regeneration  Contest 


Our  contest  for  the  best  practical 
articles  on  the  application  of  the  prin- 
ciples of  super-regeneration  to  amateur 
work,  as  announced  in  the  August  QST, 
closed  on  October  1st.   The  judges  have 
carefully  gone  over  the  manuscripts  en- 
tered and  nave  made  awards  as  follows: 
First  Prize,  $50 
A.  L.  Groves,  3BID, 
Brooke,  Va. 
Second  Prize,  $25 
James  Wood,  jr.,  2ALG, 
New  York  City 
Third  Prize,  $15 
Leon  W.  Bishop,  1XP, 
Athol,  Mass. 
Fourth  Prize,  $10 
Wm.  Englebretson, 
St.  Paul,  Minn. 
The  first-prize  article  appears  in  this 
issue  of  QST.    Mr.  Groves  is  an  old- 
time  contributor  to  our  magazine,  and 
his  articles  on  honeycomb  coils  and  their 
operation,  and  the  construction  of  single- 
layer  coils  for  short  waves,  have  been 
valuable  additions  to  amateur  literature. 
He  writes  always  from  an  intensely 
practical  viewpoint  and  so  we  are  con- 
fident that  his  super  article  will  be  of 
decided  help  to  the  A.R.R.L.  amateurs. 

QST' 8  contest  has  not  developed  the 
last  word  in  super-regeneration,  by  any 
means.  It  did  not  aspire  to,  as  the  time 
was  much  too  short.  It  has  accom- 
plished its  purpose,  however,  in  bring- 
ing to  light  in  the  least  possible  time 
some  "practical  working  dope"  'on  the 
subject. 

The  other  prize-winning  manuscripts 
will  be  presented  as  rapidly  as  possible. 


Its  minumum  efficiency  in  signal  strength 
and  distance  closely  approaches  our  pres- 
ent regenerative  sets  without  amplifiers, 
while  its  maximum  efficiency  seems  to  be 
limited  only  by  our  atmospheric  and  inter- 
ference conditions.  The  maximum  output 
of  course  is  limited  by  the  tube  character- 
istics and  battery.  The  average  relay  man 
cares  little  about 

  this,   prefering,  as 

"LQ"  says,  a  moder- 
ate signal  strength 
without  the  orches- 
tral accompaniment. 


The  super  alone 
will  not  give  the 
extra-ordinary  •  sig- 
nal strength  that 
was  first  apparent 
from  the  demonstra- 
tions given  by  Mr. 
Armstrong  and  i  f 
such  signal  strength 
is  desired  some  form 
of  A.F.  amplifica- 
tion must  be  used 
as  was  used  during 
the  demonstrations, 
but  for  comfortable 
operation  with 
phones  on  the  head 
amplifiers  are  not 
necessary  or  desir- 
able. 

There  are  several 
different  methods  of 
producing  super  re- 
generation but  as 
far  as  the  general 
amateur  is  con- 
cerned the  single 
tube  method  seems 
to  be  far  the  sim- 
plest, cheapest  and 
best  of  them  all,  as 
it  will  do  everything 
the  two  tube  ar- 
rangements can  do 
and  then  go  them 
some  better.  The 
third  tube  in  the  so- 
called  three  tube 
Bets  being  nothing 
but  an  A.F.  ampli- 
fier, and  the  best  re- 
sults for  amateur  purposes  being  obtained 
with  the  single  tube  method,  adding  an  am- 
plifier to  it  will  of  course  produce  even  louder 
signals  from  two  tubes  than  is  possible 
from  three.  It  has  been  stated  that  the  two- 
tube  arrangements  are  simpler  to  operate 
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than  the  single  tube,  and  while  in  a  way  this 
might  be  true  to  those  entirely  inexperienc- 
ed in  adjusting  a  regenerative  set,  to  the 
general  amateur  who  knows  something 
about  it  the  single-tube  method  will  offer 
even  less  trouble  than  the  two-tube  methods 
which  are  of  necessity  more  complicated. 

The  Circuit 

The  accompanying  diagram,  Fig.  1,  rep- 
resents such  a  single-tube  arrangement  and 
as  will  be  noted  this  represents  nothing  new 
to  the  amateur  except  the  oscillator  coils, 
L4  and  L5,  with  their  accompanying  con- 
densers. Neither  does  tuning  present  any 
more  difficulty  than  the  regular  regenera- 
tive set,  for  the  oscillator  circuit  is  thrown 
into  oscillation  by  varying  C4  and  once 
adjusted  to  the  desired  frequency  no  fur- 
ther attention  is  necessary  over  a  consid- 


FIG  I 

Constants,  175  to  250  meters 
Oscillator  at  approximately  4000  cycles 

Lh  Prtmary,  *s  turns  3*S/a. 

L*  Secondary, S6  turns 

At.  Piaieor  vkJJor,  *o  turns  Vfefr 

Lo\        oscJ//ator-  D£.  -  asvo. 

Ar,  Mote,  osciz/ator  0L  -/2So 

C»»  *7p/ates  C*o/S  m/o*  max. J 

Cx,  /Jp/atos  C -      "  J 

G*  7pf*tcs  (.0*0/4-  m      m  > 

Co,  SfpSate*  (i*o*Jr    m      m  ) 

C4i  +02fmfa.  ffxeo*,  Vubitier  typo  Coo 

C4,     *Ot        •  •  mm 

Of.  'OOOJL  mm  *Oi 
£0,     0Oi         .  m  m  m  tOO 


erable  band  of  wave  lengths,  and  the  regu- 
lar regenerative  part  is  adjusted  much  the 
same  as  if  the  super  were  not  in  existence. 

This  circuit  can  be  arranged  in  a  number 
of  ways  but  there  is  little  or  no  advantage 
to  be  gained  by  changing  about  and  the 
best  plan  is  to  arrange  the  circuit  one  cer- 
tain way  and  then  stick  to  it  until  its 
characteristics  are  learned. 

The  larger  the  oscillator  coils,  L4  and  L5, 
and  the  larger  the  condensers  C5  and  C6, 
the  lower  the  frequency;  and  as  best  gen- 
eral results  seem  to  be  obtained  with  fre- 
quencies around  8.000  to  10,000  cycles  per 
second,  DL-1500  is  usually  the  preferred 


coil  for  L4  (which  is  shunted  by  a  .0025 
mfd.  condenser)  and  DL-1250  is  then 
usually  correct  for  L5  when  shunted  by  a 
.001  fixed  condenser.  This  arrangement, 
when  coupled  by  certain  values  of  C4  allows 
the  circuit  to  oscillate  at  about  8,000  cycles. 
Using  DL-1250  at  L4  and  DL-1000  at  L5, 
with  the  same  condensers,  will  give  about 
10,000  cycles.  Either  of  these  two  arrange- 
ments seems  to  give  about  the  best  prac- 
tical results  at  wave  lengths  approximating 


Mr.   Groves'  Super.  Only  one   tube  is  used. 

200  meters,  the  first  arrangement  probably 
having  preference  especially  where  wave 
lengths  in  excess  of  200  meters  are  to  be 
received. 

The  amplifying  power  of  the  super  is 
apparently  governed  by  the  difference  in 
frequency  between  that  of  the  received  sig- 
nal and  that  of  the  oscillator  circuit,  rather 
than  by  the  actual  frequency  at  which  the 
oscillator  is  working,  and  little  advantage 
seems  to  be  gained  by  lowering  the  fre- 
quency much  below  8,000  cycles.  200  meter 
signals  have  a  frequency  of  1,500,000  cycles 
and  the  difference  between  this  and  8,000 
cycles  is  1,492,000  cycles.  Lowering  the 
oscillator  frequency  one-half  or  to  4,000 
cycles  will  only  make  a  difference  of  4,000 
cycles  additional,  or  a  total  of  1,496,000 
cycles.  If  instead  we  lower  the  wave-length 
of  the  received  signal  one-half,  giving  it  a 
frequency  of  3,000,000  cycles  (100  meters), 
the  difference  between  the  oscillator  and 
signal  frequency  will  then  be  2,992.000 
cycles,  making  an  enormously  greater  differ- 
ence than  could  be  possible  by  lowering  the 
oscillator  frequency. 

Therefore  it  is  at  once  apparent  that  the 
amateur  can  get  much  better  results  from 
his  super  if  the  transmitter  is  operated 
below  200  meters  instead  of  above  200,  as 
is  the  general  rule  at  present.  Also  as  the 
super  tunes  rather  broad  the  shorter  wave 
lengths  offer  greater  benefits  in  selectivity 
as  well. 

While  I  have  always  been  in  favor  of 
condenser-tuned  sets  for  short  wave 
lengths,  this  type  of  set  is  especially  de- 
sirable for  the  super  regenerative  sets  and 
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in  fact  if  best  results  are  to  maintained  over 
any  considerable  range  of  wave  lengths 
the  condenser  tuned  sets  are  actually  a 
necessity,  operated  of  course  in  connection 
with  different  values  of  inductance  for  diff- 
erent wave  lengths. 

Thm  Panel  Lay-out 

The  diagram,  Fig.  2,  represents  a  method 
of  constructing  such  a  set  wired  as  in  Fig. 
1.  This  drawing  is  to  scale,  the  actual 
size  of  panel  being  12"  high  and  14"  long. 
LI,  L2  and  L3  are  the  mountings  for  the 
regular  regenerative  coils,  and  are  placed 
2%"  apart  so  as  to  accommodate  the  single 
layered  coils. 

This  particular  plan  is  designed  for  use 
with  a  Myers  tube  but  any  amplifier  tube 
may  be  used  by  arranging  the  socket  to 
accomodate  the  tube  decided  on.  However, 
the  Myers  tube  is  especially  recommended 
due  to  its  high  amplifying  power,  freedom 
from  gas,  non-criticalness  of  adjustment  and 
low  operating  cost,  it  consuming  only  .8 
amperes  at  4  volts. 

CI  is  an  Illinois  67-plate  condenser,  C2  a 
13-plate,  C3  a  7-plate  and  C4  another  67- 
plate,  all  of  which  are  equipped  with  5" 
extension  handles. 

L4  is  a  regular  panel  plug  and  L5  a 
regular  coupling  plug,  for  the  oscillator 
coils,  the  latter  being  as  a  rule  kept  at 
right  angles  to  L4  and  the  coupling  between 
them  varied  by  C4  instead  of  inductively. 
There  is.  however,  no  harm  in  using  low 
values  of  inductive  coupling  and  no  special 
requirements  to  keep  the  coils  at  right 
angles  are  needed. 

The  regenerative  coils  should  be  wound 
on  a  bakelite  cylinder  3"  diameter  and  with 
ordinary  amateur  aerial  and  ground  con- 
nected in  the  regular  manner,  for  wave 
lengths  between  175  and  250  meters,  LI 
should  have  approximately  15  turns.  L2  56 
turns,  and  L3  40  turns.  For  wave  lengths 
between  240  and  350  meters,  LI  should  be 
about  25  turns,  L2  75  turns  and  L3  56 
turns.  For  wave  lengths  between  350  and 
500  meters,  L2  should  be  100  turns  and  L3 
76  turns.  25  or  40  will  do  for  the  primary. 
It  is  important  that  the  plate  coil,  L3,  be 
kept  closely  coupled  to  the  secondary,  L2. 

The  ratio  of  inductance  to  capacity  of 
L2-C2  has  a  very  important  bearing  upon 
selectivity  and  while  for  maximum  signal 
strength  it  is  best  to  keep  C2  low  and  L2 
high  in  value,  actual  work  through  inter- 
ference often  requires  these  values  to  be 
reversed,  and  while  in  such  cases  we  get 
reduced  signal  strength  from  what  could 
be  obtained  if  the  interference  were  not 
present  we  get  readable  signals  even 
under  conditions  of  interference  sufficient 
to  entirely  drown  them  out  when  low  capac- 
ity and  high  inductance  are  used. 


Adjustment 

Assuming  the  amateur  has  built  a  set 
closely  along  the  above  lines,  the  operation 
will  be  about  as  follows. 

First,  the  coils  for  the  wave  length 
selected  are  placed  in  the  regenerative 
mountings,  coupling  L3  to  within  half  an 
inch  of  L2.  C2  should  be  advanced  to 
maximum  and  C3  placed  at  zero,  which 
renders  them  entirely  inoperative.  The  HG 
or  DL-1500  coil  is  placed  in  mounting  L4 
and  HG  or  DL-1250  in  mounting  L5,  and 
swung  to  approximately  right  angles. 
Slowly  advance  G4  and  a  low  thud  followed 
by  a  faint  high  pitched  tone  in  the  receivers 
should  be  heard,  which  denotes  the  oscillat- 
or circuit  is  working  at  an  audible  frequen- 
cy and  is  ready  for  action.  If  the  oscilla- 
tor circuits  are  correct  the  A.F.  hum  should 
stop  as  soon  as  the  condenser  is  lowered  to 
a  few  degrees  above  the  zero  position.  If 
it  does  not  stop  a  smaller  coil  should  be 
placed  at  L5.  If  the  condenser  has  to  be 
advanced  a  considerable  distance  before  the 


fig.  2 

hum  starts,  a  larger  coil  should  be  used  or 
a  larger  condenser  at  C6,  or  the  coupling 
may  be  closed  a  little  between  the  coils, 
but  at  no  time  should  this  be  sufficient 
value  to  allow  the  A.F.  hum  to  continue 
when  C4  is  at  zero. 

Second,  as  soon  as  the  A.F.  hum  has  been 
settled,  leave  C4  just  above  the  point  where 
the  hum  starts  and  with  the  hum  buzzing 
faintly  turn  C2  from  maximum  towards 
zero  slowly  and  as  it  approaches  zero  a 
hissing  sound  will  be  heard,  which  will  be 
followed  by  signals  regardless  of  the  pri- 
mary adjustment.  Adjustment  of  all  three 
condensers  slowly  and  carefully  will  then 
serve  to  clear  up  all  noises  and  bring  the 
signals  in  clear  and  distinct,  though  it 
takes  practice  to  bring  this  about  and  many 
harsh  and  peculiar  sounds  will  be  encount- 
ered which  at  first  are  liable  to  disgust  one 
entirely.  However,  with  a  little  practice  it 
will  be  found  that  each  sound  has  a  mean- 
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ing  and  it  is  just  as  easy  to  keep  out  of  the 
unpleasant  ones  as  it  is  to  keep  our  present 
regenerative  set  from  spilling  over  into 
oscillation.  If  the  oscillator  circuit  has  a 
tendency  to  break  off  or  go  dead  with  a 
sharp  click  in  the  phones  upon  varying  the 
regenerative  condensers,  it  denotes  either 
too  much  B  battery,  not  quite  enough 
capacity  of  C4,  or  probably  insufficient 
value  of  C7.  It  is  well  to  start  operating 
the  super  with  low  values  of  plate  voltages, 
as  the  howls  and  squawks  will  be  greatly 
lessened  and  while  results  will  not  be  as 
good  in  the  way  of  signal  strength  it  will 


FIG  3 

give  you  a  better  show  at  learning.  45 
volts  B  battery  on  a  Myers  tube  should  be 
used  at  the  start. 

Also  the  value  of  C7  has  a  big  influence 
on  the  howls  and  steadiness  of  tube,  and 
values  between  .0002  and  .00025  mfd. 
seem  best  for  general  purposes.  The  A.F. 
hum  should  be  watched  and  not  allowed  to 
become  loud,  as  there  is  nothing  to  be 
gained  in  the  way  of  practical  operation 
and  best  results  are  obtained  with  the 
hum  entirely  unnoticable  when  signals  are 
coming  in.  As  plenty  of  signals  will  be 
heard  to  practice  on,  it  should  not  take 
long  to  get  the  run  of  things  sufficiently 
to  allow  for  fair  operating  results; 
the  fine  points  will  come  in  due  time.  It 
is  impossible  to  explain  them  in  detail  nor 
is  it  necessary  to  offer  such  explanation  to 
the  amateur  already  familiar  with  regen- 
erative receivers. 

The  main  issue  is  to  select  the  best  fre- 
quency of  the  oscillator  circuit  in  connec- 
tion with  the  value  of  C4,  and  the  best 
ratio  of  inductance  to  capacity  of  L2-C2. 

The  following  combinations  of  coils  will 
be  found  to  work  in  the  oscillator  circuit. 
L-4,  two  DL-1250  coils  clamped  together 
and  connected  in  series,  with  DL-1500  as 
L5.  L4,  DL-1500,  with  DL-1250  as  L5. 
L4,  DL-1000,  with  DL-600  as  L5.  L4, 
DL-750.  with  DL-400  as  L5.  These  are 
about  the  extreme  limits  practicable.  When 
the  smaller  coils  are  used,  no  A.F.  hum  will 


be  had  in  the  receivers,  due  to  the  fact 
that  the  circuit  is  oscillating  above  audi- 
bility; and  the  o»!y  method  to  determine 
that  the  oscillator  is  working  is  by  the 
faint  thud  occuring  when  C4  passes  a  eer- 
tain  point.  The  operating  is  done  with 
C4  just  above  the  point  where  the  thud  is 
heard. 

Besides  changing  the  oscillator  coils,  C5 
and  C6  may  also  be  changed  to  different 
values  with  more  or  less  success.  However, 
in  the  long  run  for  general  results  after 
the  correct  values  have  been  determined 
to  suit  your  own  requirements  of  inter- 
ference, etc.,  very  little  heed  will  be  given 
the  oscillator  coils  or  condensers  and  they 
will  be  seldom  changed  or  thought  of. 
Each  individual  should  go  over  all  possible 
changes  in  values  before  deciding  upon  any 
one  and  see  for  himself  which  gives  the 
greatest  working  combination  regardless  of 
actual  signal  strength. 

Notes  on  Operating 

The  actual  operating  of  the  set  depends 
much  upon  the  individual  and  what  he  de- 
sires to  accomplish  at  any  given  time,  and 
there  are  at  present  no  fixed  rules  ta 
follow  in  all  cases.  However,  a  brief  out- 
line of  the  operation  as  it  appears  to  me 
during  the  short  period  it  has  been  in  use 
may  not  be  amiss. 

First  of  all  the  operation  will  be  started 
with  the  oscillator  working  within  audible 
frequencies  in  practically  all  cases — which 
is  denoted  by  the  faint  hum  heard  in  the 
phones.  If  the  set  has  been  properly  con- 
structed and  the  correct  size  coils  used  at 
L4  and  L5  this  hum  will  start  with  C4  close 
to  zero  position.  However,  it  should  be 
remembered  that  the  value  of  the  B  battery 
will  make  this  point  vary  somewhat  and  if 
it  is  impossible  to  make  the  A.F.  hum  stop 
with  C4  at  zero  a  smaller  plate  oscillator 
coil  should  be  used. 

It  will  be  at  once  noticed  that  spark  sta- 
tions are  conspicious  for  their  absence  and 
what  few  do  come  through  will  be  in  a 
low  cracky  tone.  However,  if  the  conden- 
ser is  kept  close  to  the  point  where  the 
A.F.  hum  first  begins  the  reading  of  spark 
stations  will  not  be  difficult  and  C.W.  sta- 
tions will  be  heard  nicely  also.  However, 
it  appears  that  for  best  results  the  strength 
of  oscillations  should  in  a  measure  corre- 
spond to  the  strength  of  the  incoming  sig- 
nals if  it  is  desired  to  take  full  advantage 
of  the  super,  while  at  the  same  time  the 
strength  of  arc  or  other  interference  has 
to  be  considered. 

Where  there  is  no  arc  interference  the 
operation  becomes  easier  and  excellent 
selectivity  can  be  secured  by  using  the  cor- 
rect value  of  C4,  which  controls  the 
strength  of  oscillations,  to  correspond  to 
the  strength  of  the  incoming  signals.  In 
this  way  if  you  are  receiving  from  a  DX 
station  whose  signals  are  weak,  using  low 
values  of  C4  will  give  the  best  results  from 
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this  station  and  you  will  be  little  inter- 
fered with  by  some  higher  power  station, 
as  his  own  strength  will  tend  to  choke  off 
any  response  in  the  phones.  Increasing 
C4  necessitates  a  corresponding  increase  in 
C3  or  a  tightening  of  the  coupling  between 
plate  and  secondary,  and  then  the  station 
with  strong  signals  will  come  roaring 
through  and  not  a  sound  of  the  former 
weak  station  will  be  heard.  This  also 
applies  to  other  interferences  such  as 
static.  If  static  is  of  a  certain  strength, 
say  of  an  audibility  of  200,  and  you  have 
a  station  whose  signals  can  be  made  say 
400  or  800  audibility,  then  by  adjusting 
C4  to  correspond  to  the  best  workable 
strength  of  the  received  signal  you  will  not 
know  any  static  is  in  existence  as  long  as 
that  station  is  transmitting.  This  is  un- 
like any  other  set,  for  as  we  are  used  to 
at  present  the  static  is  heard  popping 
away  regardless  of  the  strength  of  signals. 
The  super  can  be  so  adjusted  that  static 
will  not  be  heard  if  the  signals  are  louder. 
On  the  other  hand  if  static  happens  to  be 
fairly  severe  it  will  predominate  over 
everything  and  NO  signals  will  be  heard 
at  all.    At  such  times  work  can  only  be 


FIG  4 

done  by  using  C4  as  low  as  possible  and 
still  keeping  the  A.F.  hum  audible.  The 
same  applies  to  arc  interference.  When 
this  is  present  the  condenser  has  to  be 
worked  at  low  values  and  excellent  results 
can  be  obtained,  but  the  very  moment  the 
condenser  is  adjusted  to  such  a  point 
where  the  strength  of  oscillations  corre- 
sponds to  the  strength  of  the  arc  interfer- 
ence, all  signals  will  disappear  and  nothing 
but  the  arc  QRM  will  get  through,  unless 
of  course  signals  of  nearby  stations  that 
are  stronger  than  the  interference. 

It  will  also  be  noted  that  under  different 
ad:ustments  the  C.W.  stations  are  heard 
with   different   tones.     In  all   cases  this 


shows  the  set  to  be  improperly  adjusted. 
Generally  if  a  C.W.  station  takes  a  low 
tone  the  oscillator  is  too  high  for  this  sta- 
tion's signal  strength  or  the  plate  and 
secondary  condensers  are  improperly  ad- 
justed. If  a  C.W;  station  tends  to  choke 
up,  the  oscillations  are  not  strong  enough. 
If  static  predominates,  the  oscillations  are 
too  strong;  if  arc  interference  prevails, 
they  are  too  strong;  and  if  signals  tend  to 
choke  up  the  variation  oscillations  are  not 
strong  enough. 

The  same  methods  are  appliable  to  the 
reception  of  phone  signals  and  the  best 
value  of  C4  must  be  selected  to  correspond 
with  the  strength  of  voice.  If  the  oscilla- 
tions are  too  strong  the  voice  will  tend  to 
be  broken.  If  stronger  than  the  prevail- 
ing interference  the  voice  will  entirely  dis- 
appear. But  when  properly  adjusted, 
phone  signals  are  almost  perfect  in  their 
clearness,  not  even  a  trace  of  the  carrier 
wave  being  present.  (This  of  course  not 
applying  to  some  improperly  adjusted 
transmitters.) 

It  takes  considerable  time  to  get  on  to 
operating  the  super  to  best  advantage  at 
all  times,  and  I  am  sure  I  have  not  begun 
to  learn  even  yet,  which  leads  me  to  expect 
the  super  to  be  the  ideal  set  for  short  waves 
within  a  very  short  while. 

The  reception  of  spark  stations  with  the 
super  is  at  best  unsatisfactory.  The 
moment  oscillations  start  in  the  oscillator 
circuit,  whether  audible  or  not,  the  natural 
tone  of  the  spark  disappears.  However, 
amplification  sets  in  immediately  and  with 
C4  just  at  the  point  where  oscillations  be- 
gin the  note  is  not  at  all  unpleasant,  and 
by  carefully  adjusting  C4  and  the  regen- 
erative condensers  a  tone  very  near  the 
true  tone  can  be  obtained  with  results  about 
equal  to  a  one  step  R.F.  hooked  on  to  a 
regular  regenerative  set,  but  the  set  in  this 
condition  is  not  very  stable  and  hardly 
worth  the  trouble  it  takes  to  adjust  it  to 
this  condition. 

On  the  other  hand  as  soon  as  the  ocilla- 
tions  stop  the  set  is  no  longer  a  super,  but 
acts  exactly  like  a  regenerative  set  plus 
the  resistances  of  the  oscillator  coils.  All 
classes  of  stations  can  be  heard  and  worked 
exactly  as  on  a  regenerative  set,  the  ex- 
treme distance  of  a  regenerative  and  soft 
detector  not  being  possible  but  possibly 
equally  as  strong  signals  are  obtained  due 
to  the  higher  voltages  and  amplifying 
power  of  the  tube. 

At  this  point  under  certain  adjustments 
the  usual  harsh  squeal  will  be  heard  when 
C3  is  too  high.  Also  it  will  be  noted  that 
another  different  squeal,  resembling  the 
A.F.  hum  of  the  oscillator  but  a  little 
stronger,  will  be  heard.  This  is  a  fre- 
quency generated  by  the  tube  alone  and  in 
a  manner  turns  the  set  into  a  super  though 
at  much  less  efficiency.  Nevertheless  the 
principle  is  the  same  and  it  will  be  found 
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that  sparks  cannot  be  received  in  their 
true  tone  in  this  manner  any  more  than 
with  the  regular  oscillator  coils  working. 
Take  the  grid  oscillator  coil  out  entirely 
and  the  set  still  remains  a  super  as  long 
as  that  little  squeal  is  heard.  Take  the 
plate  coil  out  entirely  and  increase  C3  a 
little,  and  the  set  is  still  a  super.  Short- 
circuit  C6  and  decrease  C3  and  the  super 
effects  will  still  be  had.  Short-circuit  C5 
and  most  of  the  super  ability  will  disappear 
and  the  set  will  generally  break  off  into  the 
loud  squeal  instead  of  the  faint  A.F.  squeal. 
This  would  tend  to  show  that  the  variation 
frequency  is  being  generated  by  the  tube 
itself,  assisted  by  the  condenser  C5  which 
probably  breaks  the  frequency  up  by  be- 
coming alternately  charged  and  discharged. 
While  this  method  of  producing  super- 
regeneration  is  hardly  practicable,  it  is 
nevertheless  super-regeneration  in  a  way, 
and  there  is  room  for  further  experiments 
along  this  line. 

Using  the  above  methods  of  adjusting 
the  strength  of  oscillations,  in  connection 
with  different  ratios  of  inductance  to  capa- 
city in  the  secondary  circuit,  and  using  the 
various  methods  of  collecting  signals  such 
as  with  ground  alone,  aerial  and  ground 
both  connected,  loop  acting  alone  or  collect- 
ing signals  from  the  ungrounded  aerial,  or 
simply  allowing  the  secondary  coil  to  collect 
them  (if  the  set  is  so  placed  that  the  wind- 
ing runs  in  the  same  direction  of  the 
aerial)  etc.,  will  allow  the  super  to  be  oper- 
ated to  advantage  at  all  times  and  under 
conditions  that  would  absolutely  shut  down 
a  regenerative  set,  but  like  everything  else 
worth  while  it  will  take  time  and  patience 
to  learn. 

Atrial*,  Ete. 

The  operation  of  the  super  with  both 
aerial  and  ground  connected  in  the  regular 
manner  is  possible,  yet  it  does  not  work 
as  it  should.  Disconnecting  either  aerial 
or  ground  and  tuning  the  primary  coil  with 
CI  in  parallel  seems  to  work  just  as  well 
if  not  Detter. 

The  super  seems  to  be  entirely  able  to 
collect  its  own  signals  without  being 
bothered  by  aerials  or  grounds,  and  the 
secondary  coil  will  collect  signals  from  a 
considerable  distance  in  the  direction 
parallel  to  its  winding  if  the  set  is  un- 
grounded. 

Also  excellent  results  can  be  obtained  by 
allowing  the  secondary  coil  to  collect  sig- 
nals direct  from  the  aerial,  which  can  be 
accomplished  by  having  the  secondary  coil 

{>arallel  to  the  direction  of  the  aerial  and' 
eaving  the  set  ungrounded,  and  when  used 
in  this  manner  results  superior  to  the  best 
of  regenerative  sets  can  be  had  even  if  the 
secondary  coil  is  not  more  than  3"  in 
diameter.  This  same  principle  applies  also 
if  the  set  is  grounded  and  the  coil  placed 
at  right  angles  to  the  aerial,  but  the  re- 
sults are  not  nearly  as  good. 


Posts  are  provided  in  Fig.  2  for  loop 
connections  and  excellent  results  can  be  ob- 
tained with  the  loop  acting  either  alone 
or  picking  up  signals  from  the  ungrounded 
aerial.  However,  too  much  dependence 
should  not  be  placed  in  the  loop  for  selec- 
tivity, as  signals  will  come  through  from 
considerable  distance  with  nothing  but  the 
regenerative  coils  acting  as  collectors,  part- 
ly annulling  the  directive  effect  of  the  loop. 


K>GAiDC0NOCNSC« 


Many  combinations  of  connections  of 
aerial  and  ground  are  possible  and  different 
ways  give  different  results  at  different 
times  and  the  whole  success  at  any  given 
time  seems  to  depend  upon  conditions  of 
interference.  With  little  or  no  interfer- 
ence the  best  results  seem  possible  with 
aerial  and  ground  connected  in  the  regular 
manner,  but  unfortunately  this  condition 
seldom  prevails  as  even  if  there  is  no  direct 
amateur  interference  some  of  the  mush 
from  the  high  power  arcs  is  always  present 
and  this  seems  to  choke  up  the  amplifying 
power  of  the  set  and  introduce  a  disagree- 
able hissing  besides  causing  signals  to 
swing  badly,  one  letter  being  very  loud 
and  the  next  probably  inaudible.  This  can 
at  least  be  partly  overcome  by  using  other 
methods,  sometimes  a  turn  or  two  of  wire 
wrapped  around  the  secondary  and  con- 
nected to  the  aerial  giving  almost  perfect 
results  as  regards  ratio  of  signals  to  inter- 
ference. At  other  times  the  loop  will  give 
the  best  ratio.  At  still  another  the  coils 
themselves  are  best.  There  seems  to  be 
no  "best"  method  for  all  occasions  and  the 
method  must  be  used  to  meet  existing  con- 
ditions. 

As  interferences  of  all  kinds  are  at  a 
minimum  in  day-time  the  super  is  an  ideal 
instrument  for  amateur  daylight  work  and 
in  most  cases  aerial  and  ground  may  be 
used  connected  in  the  regular  manner  to 
advantage,  though  other  methods  can  be 
used  as  well.  As  no  signals  result  in  the 
phones  when  the  primary  is  tuned  to  the 
exact  wave  of  the  incoming  signals  it  has 
been  found  advantageous  to  use  no  ground 
connection  at  all  and  an  aerial  somewhat 
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above  the  natural  wave-length  of  the  re- 
ceived signal.  These  are  only  a  few  sug- 
gestions and  many  more  can  be  tried  and 
found  advantageous  under  different  con- 
ditions, but  where  aerial  is  used  in  any 
method  the  efficiency  of  the  set  will  be 
found  to  correspond  to  the  efficiency  of  the 
aerial  just  as  it  does  with  our  present 
regenerative  sets. 

A  Separate  Generator 

If  the  amateur  has  a  good  regenerative 
set  of  the  coil-condenser  type  it  can  easily 
be  turned  into  a  super.  The  oscillator  cir- 
cuit should  be  made  on  the  order  of  Fig.  3 
which  is  drawn  to  scale,  the  actual  size  of 
panel  being  6"  high  and  7"  long.  L4  repre- 
sents the  plug  mounting  for  the  grid  oscil- 
lator coil  and  L5  for  the  plate.  C4  is  either 
a  .001  mfd.  or  preferably  a  .0015  mfd.  air 
variable.  No  extension  handle  will  be 
necessary  for  this  condenser.  C5  is  a  fixed 
mica  condenser  of  .0025  and  C6  one  of  .001 
mfd.  capacity,  the  Dubilier  type  600  being 
recommended.  The  set  is  wired  up  as 
shown,  though  C5  and  C6  may  be  con- 
nected directly  across  L4  and  L5  terminals 
if  more  convenient,  instead  of  across  the 
binding  poste  1A,  2A  and  3A  as  shown. 

lne  lead  from  the  secondary  to  the  fila- 
ment of  the  regenerative  set  should  be 
disconnected  and  attached  to  the  post 
1A  on  the  oscillator.  The  lead  from  the 
plate  to  the  filament  should  be  disconnected 
and  attached  to  post  marked  3A  on  the 
oscillator  and  the  post  marked  2A  on  the 
oscillator  should  then  be  connected  to  the 
filament  of  the  regenerative  set.  Fig.  4 
shows  the  idea,  where  all  connections  to 
filament  are  broken  at  1,  2  and  3  and  their 
ends  connected  to  1A,  2A  and  3A  of  the 
oscillator. 

Constructing  a  Toning  Inductance 

If  the  amateur  does  not  like  the  idea  of 
changing  coils  for  different  wave-lengths, 
"efficient  set  of  coils  is  shown  in  Fig.  5 
which  makes  a  most  desirable  arrangement 
for  wave-lengths  between  150  and  about 
450  meters,  allowing  quick  and  convenient 
changes  in  ratio  of  inductance  to  capacity 
for  all  requirements  and  at  the  same  time 
providing  the  close  coupling  necessary  be- 
tween secondary  and  plate.  A  cylinder  4% 
inches  long  was  used  for  this  purpose, 
the  outside  diameter  being  5%  inches. 

The  winding  is  started  at  "A,"  Fig.  5, 
which  is  %"  from  end  of  cylinder.  No.  20 
enameled  wire  was  used  and  a  total  of  50 
wound  to  "B,"  taps  being  taken  off 
at  10,  20,  25,  30,  35  and  40  turns,  which 
with  the  first  lead  "A"  makes  a  total  of  7 
t*?8  which  are  connected  to  the  points  of 
switch  GS  as  shown.    Winding  is  again 

f**^.®*  "C"  and  a  total  of  40  turns  wound 
to  "D,"  which  should  leave  a  space  of 
between  this  and  end    of  cylinder.  Taps 
are  taken  off  at  10,  15,  20,  25  and  30  turns, 
which  with  the  lead  "D"  makes  a  total  of 


6  taps  to  be  connected  to  switchpoints  of 
switch  PS. 

At  right  angles  to  the  point  where  the 
taps  are  taken  off  a  hole  is  drilled  as  at 
"E"  for  holding  the  coil  to  panel.  On  the 
opposite  end  a  hole  should  be  drilled  as  at 
"F"  which  serves  not  only  to  hold  coil  in 
position  on  panel  but  also  for  the  primary 
bearing  to  work  through. 

The  primary  should  be  5"  outside  diam- 
eter and  wound  with  about  18  or  20  turns 
of  wire.  1  to  1%  inches  wide  will  do,  and 
a  space  about  left  in  center  without 
winding  for  the  bearings,  which  are  made 
of  a  couple  of  ordinary  switch  levers 
and  a  few  extra  washers  and  nuts.  These 
make  an  excellent  smooth  running  and 
positive  contact  bearing. 

When  completed  this  may  be  mounted  on 
the  panel  in  place  of  the  coil  mountings  as 
shown  and  the  operation  and  results  will 
prove  highly  satisfactory  to  those  inter- 
ested only  in  these  wave-lengths.  It  is 
possible  to  get  fair  results  as  high  as  600 
meters  with  this  arrangement,  'though 
about  450  is  the  maximum  for  efficiency. 

General 

In  conclusion,  while  the  super  is  capable 
of  giving  excellent  results  at  all  times,  only 
practice  can  bring  out  its  full  advantages 
tor  actual  work  and  it  would  seem  that 
efficiency  is  not  determined  by  any  actual 
signal  strength  but  by  so  adjusting  the  set 
as  to  meet  different  conditions  and  getting 
greatest  ratio  of  signals  to  interference. 
The  higher  the  voltage  of  the  B  battery  the 
louder  the  signals,  yet  it  is  not  advisable 
to  use  high  voltages  at  all  times,  45  volts 
working  nicely  and  90  more  than  doubling 
the  signal  strength.  The  higher  the  voltage 
the  lower  C4  will  have  to  be  adjusted  to 
start  oscillations,  and  on  the  high  voltages 
it  may  become  impossible  to  stop  oscilla- 
tions when  C4  is  at  zero.  Under  such  con- 
ditions it  would  be  advisable  to  use  a 
smaller  coil  at  L5. 

The  length  of  time  the  super  has  been  in 
operation  prevents  any  hard  and  fast  rules 
from  being  given  as  to  its  operation,  and 
nothing  can  be  stated  to  be  ''the  best" 
method  as  yet.  But  the  operation  is  so 
simple  and  results  can  be  obtained  by  so 
many  methods  that  no  one  should  hesitate 
an  instant  in  making  up  a  super  in  some 
form.  Then  after  many  get  to  work  on  it  it 
will  not  take  long  to  find  what  are  the  best 
methods  suited  for  general  amateur  needs. 
In  the  meantime  let  us  all  unite  in  extend- 
ing many  thanks  to  Mr.  Armstrong  for 
giving  us  the  fundamental  principles  of 
such  a  wonderful  device,  which  to  say  the 
least  means  as  much  of  an  advance  over 
the  regenerative  sets  as  the  regenerative 
sets  are  over  the  straight  audion  sets. 
[Editor's  Note:  As  to  results,  Mr.  Groves 
has  copied  numerous  C.W.  stations  in  day- 
(Concluded  on  page  A7) 
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Daylight  Transcons 

By  F.  H.  Schnell,  Traffic  Manager 


IT  will  be  remembered  that  our  attempt  to  put  a  message  across  the 
United  States  in  daylight  during  the  month  of  July  failed.    Only  by 
failure  do  we  gain  valuable  information  and  the  reason  for  such  fail- 
ure usually  is  obvious.    The  answer  to  the  failure  of  the  July  Daylight 
Transcons  is  that  only  one  fourth  as  many  stations  were  on  the  job  as1 
were  needed. 

Now  let's  get  together,  fellows,  and  let's  do  the  job  right  this 
time.  We  don't  want  to  be  dragging  this  thing  along  all  year — we  can 
put  a  west-bound  message  to  Denver  in  daylight  and  you  all  know  it* 
Of  course  it  is  quite  a  task  to  get  over  the  mountains,  but  unless  we  try, 
we  do  not  know  what  we  can  do.  If  we  get  to  Denver  in  daylight,  we) 
should  be  satisfied  and  if  the  east-bound  message  gets  over  the  Rockies, 
all  the  more  reason  why  we  should  have  the  world  know  it.  That's  a 
real  task  worthy  of  the  greatest  effort. 

Thanksgiving  Day,  November  30th,  and  Sunday,  December  3rd, 
have  been  selected  for  the  Daylight  Transcons.  Now  the  only  thing 
we  ask  you  to  do  is  to  stick  on  the  job  until  you  are  satisfied  you  have* 
done  your  bit.  When  all  of  us  are  on  the  job,  there  is  less  for  any  one 
individual  to  do  and  on  these  two  days  there  is  no  reason  why  we 
shouldn't  expect  a  bunch  of  stations  on  the  air. 

There  will  be  two  messages  started  from  the  West  coast,  one  from 
Denver,  and  two  from  the  East  coast.  West  coast  messages  will  start 
from  Seattle,  Washington,  and  from  Walnut  Grove,  California.  One 
east-coast  message  will  start  from  Boston,  Mass.,  and  the  other  from 
Wilmington,  N.  C.  Each  message  will  bear  a  special  prefix  and  a  check. 
The  message  starting  from  Seattle  will  bear  the  prefix,  "Transcon  East 
Nr  1";  from  Walnut  Grove,  "Transcon  East  Nr  2";  from  Denver,  "Trans- 
con  East  Nr  3";  from  Boston  "Transcon  West  Nr  1";  from  Wilmington, 
"Transcon  West  Nr  2."  In  this  way  it  is  possible  to  recognize  each 
message  as  it  moves  along. 

There  is  only  one  thing  to  do  with  any  one  of  those  messages  if  it 
reaches  your  station — keep  it  moving  towards  its  destination.  Do  not 
let  it  backfire! 

During  the  last  tests  a  few  logs  were  received.  In  the  coming  tests 
we  want  more  logs,  men,  more  logs;  we  want  every  one  we  can  get. 

The  aim  is  to  get  these  messages  across  the  continent  between  the 
hours  of  9:00  A.M.  and  6:00  P.M.  your  local  standard  time. 

What  do  you  say,  fellows,  does  it  go  over  this  time?    You  bet!!! 


WHAT'S  IT  ALL  COMING 


and  who  wate  READY  T° 

ASSIST  <KJ  AfJ?  CWSIS  SOW  AS 

stop*  iiSAsnaLS,  AND  cvew 


fcjC**J   PWJT  EUFW  Ifcfte  Ct**TW0PL 
THEIR  COM  MUSCAT!  DKJ  EK- 
pEWMEtfrc;  BECAUSE.  0C©P1>- 

-j-UnTE  fM         pre  r»£r  SAME 
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Working  Every  District  in  One  Night 


HOW  would  you  like  to  do  that  with 
your  set,  O.M.?  Some  thrill,  eh? 
So  say  we  all  of  us,  but  that  is  just 
what  happened  to  Mr.  W.  A.  Remy 
(of  2KV),  operator  at  1CCZ, 
Wianno,  Mass.  Remy  has  been  operating 
for  eight  years  and  thot  he  would  come  no 
nearer  the  Seventh  Heaven  than  when  he 
got  a  card  from  a  ship  op  reporting  2KV's 
10-watt  set  in  the  English  Channel,  but 
this  had  everything  else  stopped. 

About  9  p.m.  on  September  11th  Mr. 
Remy  put  on  the  cans  and  lit  the  bulbs  at 


call  1CCZ  and  say  "QRK  FB."  A  message 
was  given  him  to  6KA  but  QSS  and  it  is 
not  known  if  he  got  it.  Canadian  3JK  was 
later  worked,  and  at  5:03  7KX  answered 
a  CQ.  He  was  heard  plainly  but  soon  lost, 
as  sigs  began  to  grow  weaker  as  daylight 
came  on.  2BRB  and  8ADT  were  worked 
to  even  things  up,  and  then  it  was  called 
a  night.  A  summary  of  the  log  shows  that 
four  5's,  two  6's,  one  7,  and  twenty-one  9's 
were  heard  that  night.  A  total  of  92  sta- 
tions were  heard  and  31  worked,  in  nine 
U.  S.  districts  and  Canada. 


1CCZ.  It  wasn't  a  very  good  night.  The 
first  one  to  trickle  in  was  9JA  out  in  Iowa. 
An  attempt  was  made  to  get  a  message 
from  2AJA  but  QRN  was  pretty  bad.  At 
ten  o'clock  911  was  worked,  QSA,  followed 
by  4GK  and  4FT,  then  some  3's  and  8's 
until  midnight.  By  that  time  things  were 
perking  up  and  QRN  had-  decreased,  with 
the  DX  rolling  in.  9ARZ  and  5KC  were 
raised  but  QSS  and  QRM  made  accurate 
work  impossible.  At  1:50  6TV  was  logged 
and  was  called  off  and  on  the  rest  of  the 
night.  At  2  a.m.  conditions  were  ideal,  and 
8CMI  and  1CCZ  worked  back  and  forth  as 
if  in  the  same  town.  4NT  and  4BF  were 
worked,  4BF  screeching  in  on  one  step.  At 
3:48  6KA  was  audible  all  over  the  room 
on  one  step  and  at  4:11  6TV  was  heard  to 


1CCZ  is  the  station  of  Edward  C.  Cro«- 
sett  located  at  Wianno,  Cape  Cod,  Mass. 
and  has  done  some  consistent  work  during 
the  past  summer.  The  station  comprises 
two  receivers  and  two  transmitters  and  is 
operated  by  Mr.  Remy. 

The  long  wave  receiver  is  a  DeForest 
RS-501  commercial  type  with  one  stage  of 
audio  frequency  amplification  incorporated 
in  it.  Special  wave-meter  coils  are  used 
on  the  amateur  wave-lengths  and  excellent 
results  have  been  obtained  with  them.  A 
DeForest  two-stage  audio-frequency  ampli- 
fier is  used  in  conjunction  with  this  set. 
For  short  waves  a  Paragon  RA-Ten  with 
detector  and  two-stage  amplifier  is  used. 
Baldwin  and  Western  Electric  phones  are 
used  and  a  Western  Electric  power  ampli- 
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fier  and  loud  speaker  can  be  used  with 
either  receiver. 

The  main  transmitter  was  designed  and 
built  by  I.  R.  Lounsberry  and  is  a  C.W., 
I.C.W.  and  phone  transmitter.  Two  250- 
watt  Radiotrons  are  used  in  the  oscillating 
circuit,  which  is  a  Colpitts  circuit,  and  two 
more  are  used  in  the  Heising  constant- 
current  modulation  system.  Two  50-watt 
Radiotrons  are  used  as  a  speech  amplifier. 
A  2000-volt  generator  furnishes  plate 
potential  for  the  tubes.  All  controls  are 
operated  by  relays  controlled  from  the 
operating  table.    The  antenna  current  of 


the  two  oscillators  on  straight  C.W.  is  six 
amperes  and  on  phone  five  amperes. 

An  auxiliary  ten  watt  I.C.W.,  not  shown 
in  the  photograph,  is  also  used.  The  power 
service  to  the  station  is  rather  erratic  and 
the  auxiliary  transmitter  was  designed  to 
operate  on  the  110  volt  D.C.  house  lighting 
plant.  A  motor-driven  chopper  delivers 
500  cycles  interrupted  D.C.  to  the  plate 
and  filament  transformers.  Two  five-watt 
Radiotrons  are  used  and  the  antenna  cur* 
rent  is  1.5  amperes.  This  transmitter  has 
recently  been  completed  and  is  only  used 
when  the  power  service  is  interrupted. 

K.B.W. 


5ZA's  1921  Hoover  Cup 


SEVERAL  months  ago  we  announced 
that  the  Department  of  Commerce 
Amateur  Cup,  to  be  awarded  annual- 
ly by  Secretary  Hoover  during  the 
present  administration  with  the  co- 
operation of  the  A.R.R.L.  Board  of  Direc- 
tion, had  been  awarded  for  1921  to  Louis 
Falconi,  of  the  justly  famed  5ZA,  Ros- 
well, N.  M. 


The  cup  has  now  been  forwarded  to  5ZA 
accompanied  by  the  following  letter  from 
the  Secretary: 


Department  of  Commerce 
Office  of  the  Secretary 
Washington 

August  *,  19tt. 

Mr.  Louis  Falconi, 
Roswell,  New  Mexico. 
Dear  Mr.  Falconi: 

The  Board  of  Directors  of  the  American 
Radio  Relay  League  by  unanimous  vote 
have  decided  that  you  are  entitled  to  the 
Department  of  Commerce  cup  for  19  tl  in 
recognition  of  the  notable  efficiency  of  your 
radio  station  and  your  activity  in  amateur 
radio  work. 

It  gives  me  very  great  pleasure,  there' 
fore,  to  vresent  you  with  the  cup  herewith 
I  also  desire  to  express  my  hearty  con- 
gratulations on  the  success  of  your  work. 
Yours  faithfully, 
(signed)  Herbert  Hoover. 

The  cup  is  a  beauty,  as  may  be  judged 
from  our  illustration.  Of  solid  silver,  it 
stands  10  inches  high  with  a  bowl  diameter 
of  6%  inches,  a  total  height  on  its  base  of 
12%  inches  and  an  overall  width  across 
the  handles  of  9%  inches.  On  the  face  is 
beautifully  engraved:' 

DEPARTMENT  OF  COMMERCE  CUP 
DONATED  BY 
HERBERT  HOOVER 
TO  BE  AWARDED  TO  THE  OWNER 
OF  THE 

BEST   ALL-AROUND   AMATEUR  RADIO  STATION 
IN  OPERATION  DURING  1921 
THE  MAJOR  PORTION  OF  WHICH 
HAS   BEEN   DESIGNED   AND   CONSTRUCTED  BY 
THE 

AMATEUR  HIMSELF 

On  its  reverse  side  it  bears  the  following 
inscription : 

Awarded  to 
Louis  Falconi 
Station  sza 
Roswell,  New  Mexico 

Fine  business,  eh?  With  the  return  of 
good  weather  Falconi  advises  that  traffic. 
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west  is  again  moving  heavily  over  the 
southern  route  and  5ZA  is  all  ready  with 
a  brand  new  station — new  aerial,  new 
transmitter  and  receiver,  new  counterpoise. 
First  transmission  of  the  season  brought 
cards  from  every  district  but  the  Fourth, 
with  numerous  l's  and  2's,  using  two  50- 
watters.  The  Ad  Club  and  Commercial 
Club  of  Roswell  have  shown  their  apprecia- 
tion of  Falconi's  work  too,  and  are  donat- 
ing him  two  additional  50's  which  will  soon 
be  warming  up  alongside  their  brothers. 

The  Department  of  Commerce  Cup  is  the 
highest   honor   that   amateur   radio  can 


bestow  upon  a  devotee.  A  cup  will  be 
given  for  each  calendar  year  during  the 
present  administration,  to  America's  best 
all-around  amateur  station  in  which  most 
of  the  apparatus  is  home-made.  Full  par- 
ticulars were  given  on  pages  20, 21  and  22 
of  QST  for  January.  1922,  to  which  inter- 
ested parties  should  refer.  Entries  for 
the  1922  award  will  be  received  by  The 
A.R.R.L.,  under  whose  auspices  the  award 
is  made,  up  to  Jan.  15,  1923.  Bear  this  in 
mind,  O.M.,  and  think  over  the  preparation 
of  your  exhibits  as  called  for  in  the  regu- 
lations. 

K.B.W. 


The  Canadian  Convention 


CANADIAN  Amateur  Radio  had  its 
first  big  convention  at  the  Prince 
George  Hotel  in  Toronto  on  the  8th 
and  9th  of  September,  under  the 
auspices  of  the  Wireless  Associa- 
tion of  Ontario  (affiliated),  and,  in  the 
words  of  the  small-town  newspapers,  "A 
large  time  was  had  by  all."  Several  hun- 
dred radio  bugs,  mainly  amateurs,  attend- 
ed the  sessions,  and  the  job  was  put  over 
in  bang-up  style.  A  good  radioj  show 
and  exhibit  occupied  stalls  around  the  edge 
of  the  convention  hall  and  in  several  ad- 
joining rooms.  Technical  papers  were  pre- 
sented at  some  meetings,  an  amateur  gab- 
fest  was  held  and  amateur  work  talked 
over,  and  on  the  night  of  the  9th  a  banquet 
was  held  which  will  ever  remain  one  of 
the  bright  spots  in  radio  for  those  who 
attended  it. 

A  very  considerable  number  of  the  am- 
ateurs present  were  from  the  United  States 
— Connecticut,  New  York,  Pennsylvania 
and  Ohio,  for  the  most  part. 

The  apparatus  exhibit  was  a  very  inter- 
esting one,  particularly  the  variety  of  tubes 
displayed.  The  Canadian  amateurs  have 
it  all  over  the  U.  S.  hams  in  the  array 
of  valves  from  which  they  may  select.  The 
Canadian  General  Electric  Co.,  makes  the 
full  line  of  Radiotrons  for  Canadian  sale; 
U.  S  -made  Western  Electric  50-watt  oxide- 
coated-filament  tubes  can  be  had  from 
some  source;  the  Marconi  Company's  Ca- 
nadian branch  offers  the  V-24  and  other 
Marconi-Osram  valves;  Perkins,  Ltd.,  are 
importing  a  quantity  of  the  Dutch  Phillips 
lamps  on  standard  bases:  the  Northern 
Electric  Co.  manufactures  the  compete  line 
of  Western  Electric  tubes  with  which  U.  S. 
amateurs  are  familiar  and  in  addition  the 
"N"  tube  or  peanut  which  is  not  available 
in  the  States  (except  that  the  Westing- 
house's  WD-11  or  Aeriotron  is  the  same 
tube  electrically)  *  and  Messrs.  Powley  & 
Moody,  Ltd.,  of  Toronto,  offer  a  complete 
array  of  English-made  Mullard  valves,  re- 


ceiving and  transmitting.  Outside  the  very 
high-power  tubes  there  are  eight  in  the 
Mullard  family,  ranging  .from  the  famil- 
iar "Ora"  receiving  tube  to  500-watt  pow- 
er bulbs.  Their  tubes  are  rated  on  safe 
plate  dissipation,  and  the  larger  sizes  are 
not  based  but  have  four  leads  brought  out 
thru  cambric  insulation,  filament  and  grid 
at  one  end  and  plate  at  the  other.  The 
prices  are  much  lower  than  in  the  States: 
the  100-150  watt,  $56;  250  watt,  $85;  500 
watt,  $95.    Got  any  friends  in  Canada? 

The  various  technical  and  business  ses- 
sions were  ably  presided  over  by  A.  H. 
Keith  Russell,  president  of  the  W.  A.  O.  O. 
and  A.R.R.L.  Ontario  Division  Manager. 
Among  others,  papers  were  delivered  by 


qp 
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Mr.  J.  H.  Thompson,  chief  engineer,  Ca- 
nadian Marconi  Co.,  on  Radio  Transmis- 
sion; Dr.  W.  B.  Cartmel,  Engrg.  Dept., 
Northern  Electric  Co.,  on  the  "N"  Tube; 
and  Dr.  C.  A.  Culver,  Research  Dept.,  Can. 
Indep.  Telephone  Co.,  on  recent  radio  de- 
velopments. One  thing  particularly  caught 
our  fancy  in  Dr.  Culver's  interesting  talk: 
the  description  of  an  experimental  oscil- 
lator without  "B"  battery,  which  makes  an 
excellent  separate  heterodyne.  The  ap- 
pended diagram  shows  a  circuit  in  which 
there  is  nothing  especially  novel,  the  plate 
receiving  a  potential  above  that  of  the 
negative  end  of  the  filament  equal  to  the 
"A"  battery  voltage,  at  which  most  hard 
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tubes  will  oscillate  if  properly  handled.  It 
was  with  regard  to  features  of  arrange- 
ment that  Dr.  Culver  made  a  contribution: 
the  use  of  the  large  grid  capacity,  0.004 
mfd.,  with  the  low  leak  resistance  of  5000 
ohms. 

The  A.R.R.L.  Traffic  Manager  and  Sec- 
retary attended,  representing  Headquar- 
ters. The  latter  addressed  the  convention 
on  the  subject  of  the  purposes  of  the 
League  in  Canada  and  made  it  quite  clear 
that  the  A.R  R.L.  is  lending  a  brotherly 
hand  to  Canadian  amateur  radio  until  more 
stations  develop  in  the  Dominion.  We  all 
believe  that  ill-considered  and  premature 
moves  at  a  separate  C.R.R.L.  have  been 
discouraged  for  all  time. 

At  the  banquet,  again  presided  over  by 
the  versatile  Mr.  Russell  as  Toastmaster, 
good  fellowship  reigned  supreme.  This 
is  a  statement  which  might  be  made  idly 
of  any  amateur  banquet,  but  it  is  the  real 
truth  when  applied  to  this  one!  Some- 
times we  fear  conventions  are  becoming 
an  old  story  for  us  with  their  eternal 
sameness,  but  this  banquet  was  real,  the 
air  filled  with  the  good  old  ham  spirit 
and  an  air  of  camaraderie  that  we  fancy 
only  the  dyed-in-the-wool  gang  can  inject 
into  a  get-together.  The  peppiest  and 
best-all-around  entertainer  we  have  ever 
seen  led  the  bunch  in  songs  and  whooped 
up  enthusiasm  in  great  style  and  things 
simply  hummed. 

After  the  excellent  dinner  the  Toast- 
master  opened  the  ceremonies  by  propos- 
ing toasts  to  H.  M.  the  King  and  the  Presi- 
dent of  the  United  States.  Mr.  F.  Burgess, 
one  of  the  W.  A.  O.  O.'s  directors,  then 
offered  a  toast  to  Wireless,  which  was  re- 
plied to  by  Mr.  C.  P.  Edwards,  radio  chief 
of  the  Canadian  Government's  Department 
of  Marine  &  Fisheries.  Now  be  it  known 
that  Mr.  Edwards  is  the  "Terrell''  of  the 
Dominion  and  heartily  liked  by  every  ham. 
He  is  a  peach  of  a  scout  (gave  us  a  good 
drink,  by  the  way),  thoroly  on  to  his  job, 
and  it's  no  wonder  amateur  radio  runs 
smoothly  in  Canada.  Mr.  Edwards  told 
his  audience  that  majority  rule  governed 
and  that  they  should  be  careful  not  to 
interfere  with  bumb-bell  listening  but  help 
instead.  It  is  the  policy  of  his  department 
to  make  as  few  actual  regulations  as  pos- 
sible, permitting  the  amateur  to  govern 
himself  within  his  bands.  New  regula- 
tions had  just  been  made  for  Canadian 
amateur  radio  a  few  days  previously  and 
Mr.  Edwards  made  the  first  official  an- 
nouncement during  his  talk.  Sparks  get 
the  wave  of  175  meters,  and  no  other. 
"That  means,"  Mr.  Edwards  said,  "that 
the  spark  has  gone  on  a  decline."  The 
C.W.  men  applauded  and  the  spark  advo- 
cates booed  and  hissed  their  mightiest, 
but  all  in  good  fun.  C.W.  was  permitted 
specific  wave-lengths  of  150,  175,  200, 


and  225;  power  limited  to  %  K.W.;  ex- 
perimental "9"-licenses,  275  meters.  Pro- 
vision is  also  made  for  an  amateur  broad- 
casting license,  to  be  used  especially  in 
localities  where  there  are  no  broadcasting 
stations,  wave  length  250  meters.  This 
class  of  license  is  to  be  issued  only  to  duly 
organized  associations,  transferable  by  the 
club  to  any  member  thereof  and  good  for 
operation  during  such  hours  as  the  club 
may  determine.  By  this  process  the  com- 
munity is  permitted  to  govern  itself  and 
there  must  be  agreement.  Public  broad- 
casting continues  on  400  to  450  meters 
as  present.  Mr.  Edwards  urged  consid- 
eration in  listening  as  well  as  receiving 
and  solicited  membership  in  his  "Society 
for  the  Suppression  of  Useless  Canaries." 
We  picked  up  a  good  Canadian  slang  term 
from  him,  too:  "P.B.O." — poor  bloody  op- 
erator! 

Mr.  Galbraith,  of  the  locals,  welcomed 
the  visitors  and  proposed  a  toast  to  the 
Yanks — "for  they  are  jolly  good  fellows!" 
Let  us  tell  you  chaps  who  weren't  there 
that  there  is  no  such  thing  as  a  boundary 
line  between  these  States  and  the  Domin- 
ion! 

Then  followed  Chas.  Taylor  of  Buffalo, 
presenting  to  the  convention  the  greetings 
of  the  Radio  Assn.  of  Western  N.  Y. ;  a 
few  words  by  2FP  and  his  gang,  who  had 
driven  up;  some  from  Ross  of  WHAM  and 
8AMQ  on  how  it  feels  to  run  a  broad- 
casting station;  and  an  outline  of  condi- 
tions in  Quebec  by  Mr.  Wiggs  of  Quebec 
city.  "Big  Bill"  Gray,  of  Chatham,  com- 
plained of  the  temperature  and  wondered 
how  it  was  that  a  radio  fan  wasn't  auto- 
matically cool;  and  told  of  the  interest- 
ing radio  club  they  have  m  Chatham  ia 
connection  with  their  industrial  school. 

Mr.  W.  C.  C.  Duncan,  former  president 
of  the  W.  A.  O.  O.  and  a  director  in  our 
A.R.R.L.,  told  the  gang  that  as  a  director 
he  saw  the  inside  of  the  League  and  knew 
that  it  was  right,  pointed  out  that  the  real 
interest  in  the  game  lies  in  relaying,  and  ex- 
pressed the  pleasure  of  the  association  at 
the  better  understanding  between  Cana- 
dian and  U.  S.  amateurs  certain  to  result 
from  this  convention  and  because  of  their 
joint  membership  in  the  A.R.R.L.  And 
then  Mr.  Duncan  offered  a  toast  to  the 
League,  and  right  heartily  it  went  down. 
Traffic  Manager  Schnell  replied,  incident- 
ally announcing  the  plans  for  the  forth- 
coming Transatlantic  Tests,  which  were 
greeted  with  enthusiasm.  In  between,  the 
Toastmaster  called  upon  A.R.R  L.  Secre- 
tary Warner  to  show  off  his  English  top- 
piece,  the  famous  trophy  of  last  year's 
Transatlantics.  This  was  the  first  public 
exhibition  of  the  London  Lid,  and  we  are 
sure  we  looked  very  sweet  in  it. 

This  banquet  was  a  real  one,  the  talks 
(Concluded  on  next  page) 
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LAST  CALL! 

Have  you  been  doing  your  very  derndest 
in  our  Sub  Contest?  If  you  have  youH 
have  some  mighty  nice  apparatus  coming 
to  you  for  we  nave  known  right  along  that 
it  was  easy  to  corrall  the  subs  if  you  tried 
even  half-way.  If  you  haven't,  it's  time 
you  shook  a  punky  sock,  for  this  contest 
ends  on  November  10th  and  this  is  a  last 
call  to  action. 

You  contestants  have  been  getting  regu- 
lar bulletins  from  me  showing  your  re- 
spective standings,  so  there's  no  use  taking 
up  space  in  QST  for  that.  I  have  a  chance 
in  this  space,  however,  to  give  you  a  final 
warning  that  things  are  coming  to  a  show- 
down soon,  and  to  urge  you  to  put  in  your 
best  licks  in  these  final  days.  You  can't 
tell  how  many  subs  some  of  these  birds 
have  salted  away;  in  fact,  I'm  morally  cer- 
tain somebody  is  holding  out  on  me.  One 
thing  is  certain :  the  subscriptions  are  there 
for  the  asking. 

When  this  reaches  you  there  will  be 
about  ten  days  left  in  the  contest.  Ten 
more  days  in  which  to  garner  in  a  few 
signatures  and  let  QST  have  the  pleasure 
of  fitting  you  up  for  the  Transatlantics. 
This  thine  is  going  to  have  a  whirlwind 
climax,  fellows,  and  it's  going  to  take  de- 
termined effort  to  win;  there's  no  doubt 
about  that.  It  is  worth  your  very  best 
endeavor,  however,  and  I  earnestly  urge 

THE  CANADIAN  CONVENTION 

(Concluded  from  preceding  page) 
were  interesting,  the  atmosphere  inspiring, 
and  the  whole  thing  was  over  by  about  10 
o'clock — which  shows  that  it  can  be  done. 
The  usual  informal  post-mortem  then  con- 
vened, during  which  arrangements  were 
made  for  a  Boiled  Owl's  Party  the  fol- 
lowing week,  and  then  most  of  the  bunch 
drifted  out  to  get  on  the  air  at  various 
Toronto  stations. 

8TT  and  8AWX  bummed  their  way  up 
from  Ohio  by  various  autos  and  made  the 
round  trip  for  a  total  of  8*  each.  Even 
they  got  their  money's  worth,  for  the 
Wireless  Association  of  Ontario  may  well 
feel  proud  of  the  splendid  job  it  did  in 
the  First  Canadian  National  Radio  Con- 
vention. K.B.W. 


you  to  whoop  'er  up  and  show  some  real 
speed.  Remember  that  the  prizes  are  real 
ones,  liberal,  and  well  worth  spending  all 
your  time  these  last  few  days  in  the  busi- 
ness of  getting  subscriptions  for  our  QST. 
It  looks  like  some  of  the  smaller  prizes 
aren't  going  to  be  qualified  for  and  even 
now  there  is  a  good  chance  for  a  really  en- 
ergetic chap  to  jump  in  and  pick  off  some- 
thing worth  while.  If  you  want  in  on  it, 
take  in  the  subscriptions  and  wire  me  for 
blanks. 

One  final  word:  don't  forget  to  mail  in 
all  your  subscriptions  by  November  10th — 
they  don't  count  after  that. 

Here's  the  ohm-saw;  cut  out  that  re- 
sistance and  show  some  radiation! 

THE  CONTEST  MANAGER. 


That  Relay  to  Hawaii 

IN  our  September  issue  we  reported  a 
relay  during  July  from  1AW  to  6ZAC 
and  remarked  about  the  unusual  accom- 
plishment of  slipping  this  unheralded 
message  so  easily  across  the  continent 
in  a  time  of  bad  static  and  difficult  trans- 
mission. At  that  time  no  information  was 
available  on  the  route  followed  by  the  mes- 
sage but  reports  received  in  response  to  our 
request  show  a  history  about  as  follows: 

The  message  left  Hartford  on  the  night 
of  July  1st,  to  1AWB  in  Woodbridge,  Conn., 
who  early  the  next  morning,  July  2d,  gave 
it  to  8SP  in  Fairmont,  W.  Va.  At  1:55 
the  same  morning  8SP  gave  it  to  9UU  in 
Chicago,  who  QSR'd  to  9BSG  in  Ames, 
Iowa,  who  passed  it  on  to  9  A  MB  in  Denver. 
The  message  was  on  the  hook  at  5ZA,  Ros- 
well,  N.M.,  on  the  night  of  July  3d.  5ZA 
raised  6AEH  in  San  Diego  (one  5-watter) 
and  tried  several  times  to  give  him  the  mes- 
sage but  was  unable  to  get  any  QSL. 
6AEH,  however,  had  copied  it  OK  and  for- 
warded it  to  6EN  in  Los  Angeles;  just 
when,  however,  we  do  not  know.  6EN  was 
up  in  the  mountains  on  a  camping  trip  on 
the  night  of  July  3d,  and  of  course  had  a 
receiving  set.  He  copied  the  message  direct 
from  5ZA,  broke  camp,  and  hurried  home 
to  QSR.  Sometime  about  then  he  got  the 
message   from  6AEH   also.     It  was  in 
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QSR'ing  to  6EX  that  6EN  was  over-heard 
by  6ZAC  in  Hawaii,  who  thereby  received 
the  message  at  7:44  p.m.  Hawaiian  time  on 
July  7th. 

There  is  still  one  gap  in  the  story :  6AEH 


and  6EN  had  the  message  on  the  night  of 
July  3d  but  it  was  not  until  July  7th  that 
6 EN  was  overheard  QSR'ing.  Where  was 
it  the  intervening  four  days? 

K.B.W. 


A  Radiophone  Job  in  China 


ROBERT  F.  GO  WEN  of  2XXf  Ossin- 
ing, N.  Y.,  former  chief  engineer  of 
the  deForest  company,  has  but  re- 
cently returned  from  a  most  inter- 
esting 40,000-mile  trip  around  the 
world  during  which  he  spent  five  months  in 
China  in  radio  work.  American  amateur 
skill  stood  him  in  good  stead  and  he  had 
some  fascinating  experiences  in  China 
which  will  undoubtedly  interest  our  readers. 


years  behind  the  times  where  modern 
methods  are  not  known,  with  no  tools, 
among  a  people  generally  illiterate.  But 
the  stations  are  up,  the  school's  text-book 
is  written,  and  the  students  are  learning. 

Bob  was  married  in  Ossining  in  early 
October  of  last  year  and  left  for  China  on 
the  same  day,  with  his  bride,  as  the  en- 
gineer of  a  large  American  firm  operating 
in  China.    Arriving  at  Hong  Kong  he  re- 


Commencement  Day.  and  the  graduating  class,  the  school  and  members  of  the 
Radio  Communication  Dept.  of  the  province,  with  staff  officers  sent  by  the  Governor 
for  the  occasion.  The  ladies  are  Mrs.  Gowen  and  Mrs.  Chung,  wife  of  the 
Director  of  Communications,  who,  as  a  special  courtesy  to  Mrs.  Gowen,  came  to 
act  as  hostess  altho  she  speaks  not  a  word  of  English. 


We  are  indebted  to  Mr.  Gowen  for  the 
illustrations  of  his  valuable  "souvenirs," 
and  to  the  Ossining  Citizen-Sentinel,  from 
whose  story  of  his  trip  most  of  this  ac- 
count is  abstracted. 

Mr.  Gowen  has  installed  the  first  work- 
ing phones  in  China,  created  their  first 
radio  school,  and  has  seen  the  first  class 
graduated.    This  in  a  country  a  thousand 


ceived  orders  to  proceed  to  Canton  to  in- 
stall eighteen  phone  stations  for  the  gover- 
nor of  the  province  of  Kwang  Tung.  In 
the  States  this  would  have  been  a  child's 
play,  but  remember  that  this  was  China. 

In  the  first  place,  these  sets  had  a 
history.  Radio  was  first  introduced  into 
this  part  of  China  by  the  Germans  about 
ten  years  ago.    They  installed  some  spark 
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sets  of  a  type  now  obsolete  and  succeeded 
after  a  fashion  in  teaching  some  native 
operators.  These  chappies  received  the 
munificent  compensation  of  $8  per  month, 
and  the  coolie  workmen  who  kept  up  the 
sets  rejoiced  in  the  reception  of  $2  for  the 
same  period.    About  three  years  ago  the 
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in  the  English  version  of  the  school 


province  of  Kwang  Sie,  which  ad- 
joins Kwang  Tung,  purchased  eigh- 
teen deForest  radiophones.  Now 
our  conception  of  the  Chinaman 
is  based  largely  on  our  acquaint- 
ance with  our  laundryman  and  he 
seems  a  cheerful  good-natured  fel- 
low. They  don't  all  seem  to  be 
that  way,  however,  for  it  happens 
that  Kwang  Tung  declared  war  on 
Kwang  Sie  and  part  of  the  spoils 
were  these  eighteen  phone  sets. 
They  were  considered  a  valuable 
capture  but  there  is  no  particular 
hurry  about  anything  in  China,  so 
they  were  stored  in  a  damp  cellar 
and  left  to  shift  for  themselves. 
A  year  before  Gowen  arrived  a 
San  Francisco  engineer  had  spent 
many  months  trying  to  get  things 
going  and  gave  up  in  disgust — 


the  sets  were  almost  hopeless  and  con- 
ditions were  much  more  so.  Enters  Gowen, 
with  orders  to  install  the  eighteen  sets  at 
eighteen  different  points.  He  found  the 
sets  covered  with  an  inch  of  mold  and  the 
metallic  parts  corroded,  no  tools  of  any 
kind  to  work  with  and  no  trained  workmen. 
The  only  bright  spot  was  also  a 
new  arrival  in  China,  a  former 
U.S.  navy  radio  man.  Him  Gowen 
seized  as  assistant  and  set  to  work. 
They  corralled  the  Chinese  "me- 
chanics," showed  them  how  to 
scrape  metal  and  clean  insulation, 
and  before  Christmas  four  of  the 
stations  were  installed  and  oper- 
ating. 

After  Christmas  the  government 
ran  short  of  money,  a  chronic  con- 
dition of  Chinese  governments. 
They  decided  they  could  do  the  job 
themselves  with  their  $2-a-month 
labor  and  took  over  the  contract 
from  the  American  company,  and 
darned  if  they  didn't  engage 
Gowen  as  consulting  engineer  and 
technical  advisor  to  the  governor, 
with  pay  in  advance.  From  then 
on  he  was  virtually  an  official  of 
the  China  Government,  enjoying 
all  official  prerogatives  and  carry- 
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ing  credentials  admitting  him  to  all  govern- 
ment departments  and  an  imposing  docu- 
ment which  upon  presentation  required  the 
head  official  of  any  town  to  provide  him 
with  an  armed  guard.  The  only  bad  feature 
about  this  was  that  the  soldiers  were  nearly 
as  dangerous  as  the  bandits  they  were  sup- 
posed to  protejt  his  party  from. 

Well,  the  government  wanted  more  sta- 
tions built  but  Mr.  Gowen  balked.  He  had 
no  trained  men  to  do  the  work  but  offered 
as  an  alternative  to  train  the  Chinese  in 
the  work  so  they  could  do  it  themselves. 
A  school  was  started.  Now  trying  to  put 
up  stations  is  one  matter  but  running  a 


Digitized  by 


Google 


38 


QST 


November,  1922 


Chinese  school  is  still  another.  First  he 
had  to  have  a  text-book.  There  weren't 
any,  so  Go  wen  wrote  one!  In  English  it 
filled  200  pages.  Then  he  had  his  interper- 
ter,  a  bright  Chinese  lad  who  had  learned 


Autographed  photograph  of  Hia  Exc,  Chung 
Kwing  Ming,  governor  of  Kwang-Tung.  now 
self-appointed  president  of  the  Republic  of 
China,  presented  to  Go  wen  on  his  depart- 
ure, April  3d. 


English  in  Hong  Kong  high  school,  trans- 
late all  but  the  drawings  into  Chinese.  He 
knew  nothing  of  radio  and  none  of  the 
technical  terms,  even  in  English.  The 
technical  terms  in  fact  are  not  capable  of 
translation,  as  there  are  no  equivalent 
words  in  Chinese.     Nevertheless  the  in- 


The  Dept.  of  Radio  Communications,  Republic  of 
China.  Gowen's  office  and  school  room  on  the 
second  floor. 


terpreter  tackled  the  job,  and  then  read  it 
back  in  English  to  Go  wen.  His  English- 
to-Chinese-to-English  had  considerable  dis- 
tortion in  process  and  Gowen  changed  the 
language  to  make  it  simpler,  this  procedure 


being  necessary  several  times  before  the 
demodulation  sounded  like  the  original.  By 
that  time  the  text-book  was  right  down  to 
ten-year-old  stuff,  but  that  was  what  was 
needed.  Then  the  books  were  mimeographed 
and  copies  prepared  for  the  students. 
There  were  thirty  of  them,  including  the 
director  and  assistant  director  of  radio 
communication  of  the  province.    For  two 


This  important-looking  document  is  one  which 
on  presentation  to  any  village  magistrate  ordered 
that  he  furnish  Gowen  with  a  guard  of  soldiers 
as   an  escort   for  protection   from  bandits. 

hours  every  morning  Gowen  would  lecture 
thru  an  interpreter.  It  was  tough  work. 
He  got  about  as  much  response  out  of  his 
class  as  from  a  brick  wall.  He  would 
speak;  the  interpreter  sing-sang  what  he 
guessed  to  be  its  Chinese  equivalent;  the 
thirty  scholars  quietly  listened  with  in- 
expressive faces.  He  instructed  his  stu- 
dents to  keep  note  books  in  Chinese;  they 
would  listen  all  day  and  were  eager  to  learn 
but  they  balked  at  doing  any  work,  and  like- 
wise at  examinations,  claiming  they  weren't 
paid  enough  to  bother  with  exams.  But 
eventually  they  came  around  to  it  and  with 
all  these  handicaps  a  good  part  of  the  stu- 
dents did  learn  about  radio.  Before  Gowen 
left  they  had  a  complete  station  of  their 
own  construction  set  up  and  running. 

Telephony  of  course  is  the  only  thing 
possible  with  the  Chinese  language;  it  de- 
fies telegraphing.  The  alphabet  has  many 
thousands  of  characters  and  many  of  these 
have   multitudinous   meanings.     For  ex- 
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ample,  the  translation  of  Mr.  Gowen's  name 
in  Chinese  is  "Gow  Hen,"  the  component 
words  of  which  mean,  literally,  "Glorious 
Cloud."  There  are  nine  different  ways  of 
pronouncing  "Gow"  and  each  one  gives 
the  word  a  separate  meaning.  For  names 
of  wireless  parts  it  was  necessary  to  have 
the  Chinese  learn  the  English  names. 
"Armature,"  for  instance,  can  be  translated 
into  Chinese  no  better  than  as  "ball  of 
wire,"  and  coils  and  inductances  would  have 
to  be  translated  by  the  same  term.  Learn- 
ing the  English  name  was  the  only  solution. 

The  Gowens  found  living  conditions  sur- 
prisingly fine  and  a  splendid  "foreign" 
cjuarter  where  they  enjoyed  an  apartment 
fitted  with  American  furniture,  had  six 


An  autographed  photograph  of  Director  of 
Radio  Communications,  Chung  Yuk  Hang. 
Note   the   very   choice  poee. 


servants,  and  a  chef  serving  American  food 
who  knew  how  to  cook.  At  Christmas  the 
American  colony  had  a  Christmas  Tree 
and  everything.  They  found  the  Chinese 
hospitable  and  appreciative;  they  showered 
Gowen  with  honors  and  when  he  left,  at 
the  graduation  of  the  first  class,  the  stu- 
dents of  his  school  presented  him  with  a 
beautiful  silver  vase  with  a  touching  testi- 
monial engraved  thereon.  Official  honors 
were  paid  too,  and  the  governor  of  the 
province,  Gen.  Chung  Quing  Ming,  now 
president  of  South  China,  gave  Gowen  an 
audience  and  presented  him  with  an  auto- 
graphed photograph  of  himself. 

Returning  via  Singapore,  Calcutta,  Bom- 
bay* Egypt,  Italy,  France  and  England, 


KR  ,       _  oiAsa 

SEWDLNG  STH  DATE 

ADDRESS  RECEIVING  STN 

  . 


A  Chinese  radiogram   blank,   a  huge  sheet  9J4 


x   lSVs   inches.     This  photo  is  a  copy 
first  message  sent  from  Shui  Chow,  a  message 
of    felicitations   to   His    Excellency    Chan  Quing 
Ming,  governor  of  Kwang  Tung  Province. 


Gowen's  business  card.  Reading,  down  the 
columns,  the  words  are,  first  column:  Live 
Near  Bund  Second  Horse-Road  (street) 
Chinese  American  Medicine  Company  Fourth 
Floor.  Second  column:  Glorious  Cloud  (i. 
e.f  Gow  Hen,  the  nearest  Chinese  approach 
to  Gowen).  Third  column:  American  Coun- 
try less  Wire  Telegraph  Chief  Work  Task 
(engineer)  Teacher. 
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Gowen  in  40,000  miles  met  but  two  persons 
he  had  ever  seen  before  and  these,  by  a 
strange  coincidence,  were  the  Duncan  Sis- 
ters, playing  at  a  London  theatre.  The 
Duncan  Sisters,  it  will  be  remembered, 
were  the  performers  at  the  very  first  radio 


vaudeville  broadcasting  ever  staged  in 
America,  which  took  place  from  Mr. 
Gowen's  station,  2XX,  in  March  of  last 
year. 

KJZ.W. 


QSO  Porto  Rico 


PORTO  RICO  has  put  itself  on  the 
amateur  map  and  A.R.R.L.  traffic 
between  that  island  and  our  South 
Atlantic  coast  is  moving  every  night! 
This  is  another  glorious  accomplish- 
ment in  amateur  radio,  the  credit  for 
which  is  shared  by  the  A.R.R.L.  Roanoke 
Division  and  the  Porto  Rico  Radio  Club, 
affiliated.    Bravo,  gang! 


that  4BX  gave  it  to  1QP,  in  which  process 
it  was  intercepted  by  Traffic  Manager 
Schnell.  A  reply  was  filed  at  1QP  on  the 
evening  of  the  22d  reading  as  follows: 

Porto  Rico  Radio  Club 
San  Juan,  Porto  Rico. 
Your  message  received  Sincere  congratula- 
tions on  the  establishment  of  amateur  com- 


40I'»  beautiful  aerial,  best  on  the  Island 


401,  in  Martin  Pena,  is  the  Porto  Rican 
terminal  and  4FT  and  4BX,  by  a  coin- 
cidence both  in  Wilmington,  N.  C,  the  QSO 
stations  on  the  mainland,  the  intervening 
distance  being  about  1300  miles.  Communi- 
cation was  first  established  between  4FT 
and  401  on  Sept.  15th,  and  at  this  writing 
something  over  forty  regular  messages 
have  been  handled,  with  almost  nightly 
communication.  Meanwhile  401  was  re- 
porting 4BX  very  QSA  too,  and  this  addi- 
tional link  was  opened  on  Sept.  23d  when 
4BX  found  401. 

On  Sept.  16th  401  gave  4FT  a  message 
for  Hartford  reading  as  follows: 

Nr  1  fm  San  Juan,  Porto  Rico 
Amer  Radio  Relay  League 
Hartford  Conn. 

Greetings  from  the  Porto  Rico  Radio  Club 
upon  inauguration  of  traffic  with  us. 

J  Agusty  President 
Apparently  this  message  suffered  delay  in 
Wilmington,  for  it  was  not  until  the  21st 


munication  with  the  mainland  May  it  be 
permanent. 

A  R  R  L  Headquarters 
Maxim  Warner  and  Schnell 

At  9:48  p.m.  on  the  22nd  1QP  gave  this  to 
3AQR,  who  QSR'd  to  4FT  at  9:54.  4FT 
passed  it  across  town  to  4BX  who  worked 
401  that  night  and  at  11:15  the  message 
was  delivered  in  Porto  Rico. 

We  are  indebted  to  Mr.  Joaquin  Agusty, 
president  of  the  Porto  Rico  Radio  Club, 
for  photographs  and  particulars  on  401. 
This  station  is  owned  by  Mr.  Luis  Rexach 
and  boasts  the  finest  aerial  on  the  island, 
a  4-wire  flat-top  "T"  on  105-ft.  towers, 
with  a  perfect  radial  ground  of  heavy 
copper  ribbon  below  the  antenna  and  buried 
3  ft.  deep  in  wet  ground.  The  station  is 
only  50  ft.  from  the  sea.  401  uses  two 
50-watt  bottles  and  gets  4  amps,  in  this 
antenna. 

Mr.  Rexach  has  made  remarkable  pro- 
gress in  radio.    Only  a  few  months  ago  he 
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was  a  beginner,  with  a  Ford  coil.  So 
great  was  his  interest  that  he  learned  the 
code  and  got  a  license  in  three  months, 
and  now  he  is  the  first  to  establish  DX 
traffic  connections  with  the  mainland.  His 
wife  and  small  son,  Master  Luis  Rexach, 
jr.,  the  latter  incidentally  the  club's  mascot 


401  Junior,  Master  Luis  Rexach,  the  club's  mascot 

and  the  youngest  ham  on  the  Island,  share 
his  joy  in  radio  work. 

4BX  is  the  station  of  G.  S.  Smith,  the 
well-known  City  Manager  of  Wilmington, 
and  puts  3%  amps,  in  the  antenna  from 
three  5-watters.  Current  call-books  show 
4FT  as  Atlanta  but  this  is  incorrect,  the 
call  having  been  reassigned  on  Au$.  15th 
to  Donald  McR.  Parsley,  also  in  Wilming- 
ton. 4FT's  signals  are  most  consistent  at 
401,  as  attested  by  the  kick  with  which  the 
latter  acknowledges,  but  he  is  badly  handi- 
capped for  power,  getting  1%  amp.  in  the 
aerial  from  a  15-watt  set  supplied  by  a 
32v.-500v.  dynamotor  operating  on  a  farm 
lighting  outfit.  It  is  worthy  of  note  that 
Wilmington  is  one  of  the  nearest  cities  on 
the  mainland  to  San  Juan. 

Mr.  C.  A.  Service,  jr.,  Assistant  A.R.R.L. 


40I's  receiver 

Secretary,  while  on  a  vacation  in  Nova 
Scotia,  heard  401  consistently  all  during 
the  evening  of  Sept.  21st,  a  distance  of 
some  1800  miles  but  all  over  water. 

Mr.  Agusty,  mentioned  previously  as 
the  president  of  the  Island  club,  writes  us 
as  follows: 


"Radio  is  going  fast  in  Porto  Rico. 
Everybody  has  the  fever  and  a  simple  ex- 
planation will  help.  On  the  25th  of  Decem- 
ber, 1921,  at  a  meeting  in  the  Carnegie 
Library  here  the  Porto  Rico  Radio  Club 
was  born.  To-day  we  are  officially  affili- 
ated with  the  A.R.R.L.  We  have  302  mem- 
bers, three-quarters  of  whom  are  studying 
radio  thru  the  Club's  free  course.  There 
are  six  transmitting  licenses  now:  4JE, 
4LG,  4KT,  4KS,  4JV,  4DA  and  401.  Mr. 
Pinero  (4KT)  installed  the  first  radiophone 
and  C.W.  set  and  Mr.  Rexach  of  401  has 
established  communication  with  the  States. 


4JE's  old  spark  transmitter,  the  first  amateur  set 
in  P.  R. 

We  are  here  for  radio.  Soon  we  will  accept 
traffic  for  South  America  and  soon  we  will 
send  some  for  6ZAC  in  Hawaii.  We  must 
say  that  Mr.  E.  C.  Stephens,  director  of  the 
Escuela  Hispano  Americana  de  Radio- 
telegrafia,  is  doing  much  to  help  radio  in 
Porto  Rico.  He  is  publishing  "Radio,"  a 
magazine  in  Spanish. 

"The  Porto  Kico  Radio  Club  sends  greet- 
ings to  all  amateurs  in  the  United  States 
and  will  QRX  for  traffic,  even  for  South 
America  when  this  route  becomes  open. 
Any  inquiries  should  be  sent  to  Box  868, 
San  Juan,  P.  R." 

Mr.  Agusty,  4JE,  is  the  father  of  ama- 
teur radio  in  Porto  Rico.    Thru  his  kind- 
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ness  we  present  views  of  his  ex- 
cellent receiving  set,  home-built, 
and  of  his  old  spark  transmitter, 
the  first  on  the  Island.  The  re- 
ceiver employs  honeycomb  coils 
and  is  a  "universal,  POZ  and 
LCM  being  copied  regularly  on 
the  long  waves  and  the  reception 
of  9RT  very  QSA  being  citied  as 
proof  of  its  efficiency  on  short 
waves.  The  transmitter  is  a  % 
k.w.  spark  with  enclosed  non- 
synchronous  rotary  gap,  rheo- 
stats to  control  gap  speed  and 
transformer  input,  and  control 
for  three  wave  lengths,  150,  175 
and  200  meters.  This  set  will 
soon  find  its  way  to  the  Club's 
museum,  as  both  4JE  and  4KT 
expect  to  have  100-watt  C.W. 
sets  in  operation  by  December. 

Porto  Rico  is  directly  in  line 
for  relaying  to  South  America 
and  the  amateurs  there  will  play  an  im- 
portant part  in  the  international  relay 
work  which  is  certain  to  develop.  Soon 
our  A.R.R.L.  may  have  to  establish  a  West 
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An    example    of    P.    R.    amateur  construction 
Mr.  Agusty'ft  receiving  set. 


Indian  Division!  Meanwhile  route  your 
Porto  Rican  traffic  into  the  old  Roanoke 
Division  for  QSR. 

Hats  off,  fellows!  Three  big  cheers  for 
the  Porto  Rico  Radio  Club  and  the  Roanoke 
Division ! 

K.B.W. 


4KT  (20  watt  phone)  at  Carolina,  P.  R. 

Prevention  of  Sparking 
at  Key  Contacts 

By  H  P.  Corwith,  2BRC 

I BELIEVE  that  the  best  position  for  the 
key  in  C.W.  work  is  in  the  plate  circuit. 
Trouble  is  often  experienced,  however 
from  sparking  and  arcing.  If  the  contacts 
are  shunted  with  a  condenser  the  trouble 
from  arcing  is  cured,  especially  where  a  D.C. 
supply  is  used.  However,  the  sparking  is 
still  bad  if  not  worse,  as  it  takes  the  form 
of  a  harsh  click  which  burns  the  key  con- 
tacts badly.  If,  however,  a  capacity  and  a 
resistance  in  series  are  shunted  across  the 
key  contacts,  the  sparking  will  almost  en- 
tirely disappear  if  the  resistance  and  capa- 
city are  properly  chosen. 

The  action  may  be  likened  to  that  of 
springs  and  snubbers  on  a  car.  The  con- 
denser absorbs  the  shocks  like  the  spring 
and  the  resistance  acts  as  a  snubber  to 
slow  the  spring  action  down  or  it  may  be 
likened  to  a  dash-pot  effect. 

I  haven't  experimented  much  with  con- 
denser values  at  26RC  but  found  that  a 
2-mfd.  condenser  was  apparently  too  large. 
Accordingly,  Dubilier  type  277  of  0.01 
mfds.  capacity  was  chosen  with  a  resist- 
ance of  100  ohms  in  series.  On  breaking  a 
plate  voltage  of  500  V.  D.C.  and  200  mils, 
the  sparking  is  hardly  noticeable. 

A  suggested  method  for  finding  the 
proper  resistance  is  to  note  the  character 
of  the  sparking  at  the  contacts.  If  the 
spark  is  snappy,  the  resistance  is  too  small ; 
if  it  is  mushy  and  inclined  to  arc  the  re- 
sistance is  too  large,  the  proper  value  lying 
somewhere  between  these  limits. 
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EDITORIALS 

de  AMERICAN  RADIO  RELfflf  LEAGUE 


Hi! 

T^ADIO  NEWS  says  we're  DOOMED, 
/X  fellows!  In  one  of  the  characteristic 
articles  for  which  it  has  attained  its 
unenviable  reputation,  our  A.R.R.L.  death- 
knell  is  sounded.  From  what  we  have  been 
receiving  in  the  mail,  we  should  say  that 
most  of  you  fellows  had  either  read  the 
two  "obituaries"  or  at  least  had  heard 
about  them.  We  usually  are  inclined  to  let 
these  yellow  efforts  pass  unnoticed.  In  this 
case,  however,  it  is  a  little  more  extrava- 
gant than  usual,  and  if  it  does  not  rub  you 
the  wrong  way  it  makes  you  smile. 

Of  course  there  is  the  usual  big  dollar- 
sipi  hanging  in  the  back-ground.  The  con- 
tributor is  obviously  influenced  by  the 
amount  of  space  he  can  fill,  and  the  edi- 
torial is  obviously  influenced  by  the  $500 
prize  contest.  It  seems  too  bad  that  New 
York  should  have  so  much  of  this  sort  of 
thing,  and  that  New  York  people,  at  least 
a  certain  kind  of  New  York  people,  are  so 
blind  to  the  effect  of  their  transparent 
efforts  upon  the  people  in  the  rest  of  the 
country. 

"The  amateur  is  doomed  unless  some- 
thing is  done  to  get  him  out  of  the  present 
ruV* 

Who  does  this  sound  like,  fellows?  If 
you  read  it  in  South  America,  you  would 
know  instantly  who  wrote  it.  The  "rut" 
is  our  A.R.R.L..  of  course.  We  are  all 
WTong,  and  so  deep  down  in  a  "rut"  that 
we  cannot  see  out  over  the  top.  We  ought 
to  be  stringing  antenna  wire,  explaining 
static,  and  showing  how  to  get  selectivity 
on  a  single-circuit  tuner  for  the  benefit  of 
our  neighbor  across  the  street,  who  happens 
for  the  moment  to  think  he  is  interested  in 
radio.  We  are  criticised  for  developing 
organization,  encouraging  good-will,  and 
struggling  to  secure  orderly  operating  and 
jefficient  two-way  communication  on  short 
waves.    Think  of  it! 

Here  is  another  sample,  which  it  really 
is  hard  to  believe  actually  was  put  into 
print : 

"The  amateur  to-day  is  not  recognized 
in  the  community." 

Can  you  beat  that — much!  Those  bales 
of  newspaper  clippings  about  our  Trans- 
atlantics, the  fact  that  we  were  mentioned 
in  every  single  newspaper  printed  in  the 
United  States  and  nearly  every  magazine, 


and  that  in  many  places  we  have  intimate 
working  arrangements  with  the  police  de- 
partments of  the  cities,  and  that  some  of 
us  are  actual  police  officers,  sworn  m  and 
wearing  badges,  and  that  we  are  soon  to  be 
Federal  Deputy  Radio  Inspectors,  is  light- 
ly brushed  aside  by  a  wave  of  the  hand* 
To  those  of  us  who  heard  what  Secretary 
of  Commerce  Hoover  had  to  say  about  u8, 
what  the  Navy  Department  had  to  say 
about  us,  what  the  Congressmen  and  Sena- 
tors had  to  say  about  us.  during  the  re- 
cent radio  commission  conference  in  Wash- 
ington, it  certainly  must  be  edifying  to 
read  that  we  are  "not  recognized  in  the 
community:'  Really,  you  know,  it  is  funny, 
especially  when  we  recall  the  letter  a  cer- 
tain person  wrote  to  Washington  asking  to 
be  appointed  upon  the  Radio  Commission, 
and  the  answer  he  got  back,  which  was  to 
the  effect  that  Mr.  Maxim,  President  of 
the  A.R.R.L.,  would  adequately  represent 
the  amateurs  of  the  country. 

Here  is  another  choice  morsel  taken  from 
Radio  News: 

"There  is  to-day  no  real  purpose  for  the 
radio  amateur:* 

Let's  see  you  match  that,  even  in  the 
political  world,  where  the  facts  usually 
do  not  cut  any  very  astonishing  figure* 
Is  it  any  wonder  that  the  person  who 
would  write  such  things  gets  the  treat- 
ment he  does  at  most  of  our  radio  con- 
ventions? Every  amateur  must  winee  over 
these  things.  Certainly,  "  'twere  better 
left  unsaid. 

How  does  this  one  strike  yon,  taken  from 
this  same  article: 

"We  wish  to  state  right  here  that  we 

have  no  axe  to  grind  What  we  wish 

therefore,  fellow  amateurs  (the  nerve  of 
him),  is  a  manuscript  of  not  more  than 
1000  words,  setting  forth  your  idea  as  to 
the  best  plan  to  put  the  radio  amateurs  on 

a  solid  footing  This  contest  will  close 

in  New  York,  November  15,  1922,  and  the 
prize  winners  will  be  announced  in  the 
January  192S  issue  of  Radiot  News. 
Address  all  manuscripts  to  Editor,  $500 
Amateur  Prize  Contest,  care  of  this 
publication.9* 

They  used  to  say,  "Butchered  for  a 
Roman  holiday."  You  might  say  to-day, 
"Butchered  for  a  Fulton  Street  holiday." 

It  certainly  is  to  smile,  when  the  facts 
are  that  our  Board  of  Direction  went  all 
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over  this  matter,  spending  weeks  upon  it, 
as  a  result  of  the  suggestion  of  Paul  God- 
ley,  which  he  made  the  night  we  gave  him 
the  Goodbye  Dinner  in  1921,  just  before 
he  sailed  for  England  on  last  year's  Trans- 
atlantics. We  see  in  fancy  the  faces  of 
our  good  old  Board  of  Direction  as  they 
read  this — and  we  end  as  we  began — HI! 

W.MS. 

The  Voluntary  Lid 

AS  a  result  of  experience  thru  the  past 
year  of  broadcasting,  we  have  a  defi- 
nite program  to  recommend  for  ama- 
teur consideration.  There  have  been  many 
ujustified  complaints  against  amateur 
QRM  and  of  course  where  amateurs  in 
cities  have  hogged  the  air  all  evening  there 
have  been  justifiable  complaints.  Most  of 
us  have  realized  that  broadcasting  was 
capable  of  becoming  a  powerful  force  for 
good  in  our  country,  of  tremendous  social, 
economic  and  educational  value,  and  have 
known  that  meant  the  passing  of  the  old 
days  when  we  could  pound  brass  from 
supper-time  on  and  the  ushering  in  of  a 
new  era  when  the  air  had  to  be  shared.  As 
we  have  pointed  out  previously,  many  of  us 
have  gone  so  far  in  the  business  of  sharing 
that  we  have  almost  been  afraid  to  oper- 
ate at  any  time,  and  amateur  radio  has 
suffered  for  the  lack  of  a  definite  plan.  On 
the  other  hand  there  are  uninformed  novice 
listeners  who  object  to  amateur  trans- 
mission at  any  hour  of  night,  and  again  the 
need  for  a  recognized  scheme  has  been 
shown.    This  we  now  offer. 

Broadcasting  is  admittedly  an  institution 
of  the  early  evening  hours.  That  is  the 
time  that  quiet  air  should  prevail,  when 
the  greatest  good  can  be  done  for  the 
greatest  number.  When  should  we  open 
up  our  stations  for  transmission?  Our 
Board  has  considered  that  question  and  has 
decided  upon  10:30  p.m.  as  the  proper  time. 
We're  regretfully  obliged  to  conclude,  fel- 
lows, that  the  time  is  here  when  we  should 
voluntarily  keep  our  transmitters  silent 
during  the  early  evening  hours  if  their 
operation  interferes  with  listening.  This 
means  that  in  all  congested  communities 
amateur  stations  should  be  quiet  between 
the  hours  of  7  p.m.  and  10:30  P.M.  This  is 
no  new  thing  for  most  of  us — we've  been 
doing  it  already — but  it  makes  it  a 
recognized  principle  of  amateur  work. 

We  urge  our  members  and  clubs  to  get 
together  with  the  listening-in  element  in 
their  community  and  have  an  understand- 
ing on  the  subject.  Acceptance  of  this 
pi  ah  on  the  part  of  the  amateurs  means 
that  they  recognize  the  rights  of  the  listenr 
ers  to  hear  their  concerts  undisturbed,  and 
that  they  will  keep  quiet  between  these 
hours.  Acceptance  of  this  plan  by  the 
novice  listeners  means  that  they  recognize 
the  rights  of  us  amateurs  to  transmit  and 


carry  on  our  useful  work  and  that  they 
will  not  complain  against  the  "meaning- 
less buzzes"  when  the  lid  goes  off  at  10:30. 
This  plan  was  proposed  at  a  meeting  of  all 
radio  people  in  Rochester  recently  and  was 
adopted  as  a  solution  of  the  local  difficulty. 
We  may  well  call  it  "the  Rochester  Plan." 

Whenever  a  community  gets  together  and 
agrees  upon  such  a  plan,  we  feel  that  it 
should  become  as  law  and  that  the  mere 
possession  of  a  transmitting  license  should 
not  entitle  an  amateur  to  go  contrary  to 
the  sentiment  of  all  his  fellows.  It  is  our 
view  that  such  operation,  unless  justified 
by  an  emergency  or  official  tests,  would 
constitute  deliberate  and  malicious  inter- 
ference within  the  meaning  of  the  federal 
radio  law,  and  we  believe  the  Department 
of  Commerce  will  agree  with  us.  On  the 
other  hand,  in  localities  where  this  plan 
is  adopted  and  quiet  air  is  maintained  be- 
tween 7  and  10:30  P.M.,  we  will  expect 
amateur  transmission  to  proceed  without 
complaint  after  10:30,  and  the  A.R.R.L. 
will  protect  with  every  resource  at  its 
command  the  right  of  any  of  its  members 
to  so  transmit  if  unjustly  accused  while 
legally  operating  in  such  a  community. 

Now  we  have  a  working  plan.  Let  us 
adopt  it,  fellow  amateurs.  This  puts  an 
important  duty  of  self-policing  on  the 
shoulders  of  our  affiliated  clubs  and  we  are 
depending  upon  them  to  handle  the  job. 
When  this  plan  is  adopted  it  must  be  re- 
spected, religiously,  and  this  means  that 
unlicensed  and  improperly  adjusted  sta- 
tions must  be  hunted  down  and  turned  in. 
In  bygone  days  such  a  station  bothered 
no-one  but  its  neighborhood  amateurs,  and 
if  they  could  put  up  with  it  there  was  no 
harm  done;  but  to-day  such  a  station  will 
bring  discredit  upon  all  of  amateur  radio 
and  must  not  be  permitted  to  exist.  We 
would  suggest  that  clubs  establish  com- 
mittees to  help  local  amateurs  and  render 
assistance  when  needed  to  get  a  station 
properly  adjusted,  but  if  the  operator  per- 
sists in  operating  illegally  after  being 
warned  he  should  be  turned  in  to  the  in- 
spector without  mercy — we  have  too  much 
at  stake.  Other  folks  are  watching  us  too, 
and  while  we  think  about  it  we  want  to 
tip  off  everybody  to  get  their  station  and 
operator  licenses  renewed  promptly  upon 
expiration. 

What  about  local  work,  which  used  to 
occur  in  the  early  hours  of  the  evening? 
Honestly,  we  don't  know,  and  it  will  be  up 
to  the  amateurs  of  each  club  to  decide  for 
themselves  how  they  will  divide  their  hours. 
The  time  after  10:30  is  going  to  be  very 
precious  and,  solely  because  it  is  not  as  im- 
portant as  DX  work,  we  are  afraid  local 
work  will  have  to  be  got  over  with  by  the 
time  7  o'clock  rolls  around.  Low-powered 
battery-operated  C.W.  sets  of  course  can  be 
used  for  local  work  all  evening  long  and 
not  cause  a  particle  of  QRM  for  the  broad- 
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casting  fan  next  door,  but  most  of  the  lads 
who  do  local  work  V>ave  a  far  different 
kind  of  equipment— lit  1 

Our  transmitters  must  improve.  There 
will  be  too  many  of  us  with  traffic  to  move 
at  10:30  and  too  many  listeners  with  dumb- 
bell tuners  for  us  to  continue  much  longer 
with  the  cycle-consuming  spark  of  pre-war 
days.  For  the  very  efficiency  of  our  traffic 
moving  the  selfish  spark  will  have  to  yield 
to  the  valve  set.  We  hasten  to  say,  though, 
that  there  are  selfish  C.W.  sets  too,  and  we 
are  just  as  much  agin  a  bum  C.W.  without 
rectifiers  and  filters  as  we  are  against  the 
ordinary  spark,  and  for  exactly  the  same 
reason — it  takes  up  too  big  a  place  in  the 
air,  its  wave  is  too  broad.  We  cannot  be 
pushed  into  an  adoption  of  C.W.  versus 
spark  against  our  will,  but  left  to  our  own 
devices  we  believe  it  is  evident  to  any 
thinking?  amateur  that  the  quiet  efficiency 
of  the  little  bottles  is  just  the  thing  we  need 
—filtered  D.C.  C.W.  transmitters. 

Now  let's  get  busy  on  our  self-imposed 
10:30  lid.  Remember  that  the  League  does 
not  feel  that  it  can  back  a  member  who 
runs  loco  in  a  congested  locality  and  smears 
a  whole  county  with  QRM  from  the  minute 
his  supper  is  down,  but  that  it  will  safe- 
guard the  interests  of  its  law-abiding  mem- 
bers in  communities  where  the  Rochester 
Plan  is  adopted  and  respected. 

One  thing  more.  Noise  this  about  a  bit. 
Let  it  be  known  that  we  amateurs  have  de- 
cided among  ourselves  to  preserve  some 
quiet  hours,  out  of  consideration  for  the 
broadcast  listeners.  Spread  a  little  honest 
propaganda  in  your  local  newspapers. 

K.B.W. 

The  December  Transatlantics 

NOW  for  a  happy  subject — our  coming 
transatlantic  tests!  Doesn't  the  very 
mention  make  you  thrill  to  the  possi- 
bilities of  achievement?  Here  is  one  of  the 
big  classics  of  amateur  radio,  one  of  the 
things  that  make  the  game  worth  while, 
an  opportunity  to  show  what  your  station 
can  do.  Things  have  whizzed  in  amateur 
work  this  summer  and  early  fall  and  the 
A.R.R.L.  has  cut  another  half-dozen 
notches  in  its  Wouff-Hong,  but  in  December 
comes  the  creme  de  creme,  the  chance  for 
the  real  DX-hound  to  show  his  mettle  in 
both  reception  and  transmission. 

The  Britons  won't  need  help  this  year 
but  the  amateurs  in  France,  Holland,  Italy. 
Finland,  Australia,  China,  Hawaii,  ana 
numerous  points  in  South  America  and  the 
West  Indies  will  be  observing  our  tjests  and 
helping  in  the  reception.  This  i£  an  un- 
rivaled opportunity  to  make  a\  4istance 
record  for  your  transmitter*  ,  Can  *  any 
further  inducement  be  offered? 
■r>:  But  we're  also  listening  ten  nights  this 
year,  like  the  British  amateurs  did  last 
year.     How  good  are  we  in  reception? 


Present  indications  are  that  there  will  be 
several  high-powered  C.W.  stations  entered 
in  the  contest  in  both  England  and  France. 
Fellows,  we  must  not  fail — we  simply  must 
copy  signals.  If  we  don't  the  British  ama- 
teurs will  be  sending  over  one  of  their 
chappies  next  year  with  their  best  gear, 
to  show  us  how  to  do  it!  We've  had  ex- 
cellent articles  in  QST  during  the  past 
year  on  every  phase  of  receiving,  tuners, 
radio  amplifiers,  supers,  heterodynes,  etc*, 
and  in  this  issue  we  wind  up  the  job  by 
presenting  the  first  authoritative  informa- 
tion given  the  world  on  the  wave  antenna 
for  short  waves.  Surely  we  have  every- 
thing we  need.  "Let  us  then  be  up  and 
doing!" 

Two  matters  of  co-operation  remain  to 
be  handled.  The  first  one  concerns  only 
ourselves.  We  must  have  absolutely  quiet 
air  during  our  reception  tests.  We  must 
not  let  a  lack  of  co-operation  among  our- 
selves mar  our  chances  for  success,  we  who 
boast  so  of  our  co-operative  spirit.  Prepare 
right  now  to  keep  your  station  silent  during 
the  listening  hours  when  British  and  French 
amateurs  are  transmitting,  unless  you 
want  to  go  down  to  posterity  as  the  poor 
fish  who  gummed  America's  chances  in  the 
tests.  And  help  the  uninformed  amateurs 
outside  our  A.R.R.L.  who  do  not  know  of 
the  tests,  as  they  will  be  glad  to  co-operate 
and  participate  m  the  reception  effort.  The 
other  matter  concerns  the  broadcast  listen- 
ers who  unfortunately  are  going  to  be  con- 
siderably bothered  during  our  ten-day 
transmission  periods,  both  in  the  prelimin- 
aries and  the  finals.  We  believe  that  they 
will  appreciate  a  frank  explanation  of  what 
all  the  hubbub  is  about  and  we  would  sug- 
gest that  it  be  given  them,  with  the  assur- 
ance that  it  isn't  a  regular  feature,  so  that 
they  may  understand  how  •  a  thing  so  at 
variance  with  our  10:30  plan  could  happen. 

Do  we  copy  Europe? 

K.B.W. 

The  Roanoke 

DOWN  in  old  Virginia  there  is  a  real 
A.R.R.L.  division,  a  bunch  of  regular 
fellows,  some  sure-enough  stations, 
and  very  considerable  of  tKS -esprit  dc  corpp 
that  has  made  our  organization  what  it  is. 
Quietly,  efficiently,  without  trumpets  and 
without  ostentation,  the  fellows  there  have 
built,  solidly  and  for  the  future. 

A  year  ago  the  Roanoke  Division  was  a 
baby,  possessing  no  tfjpirit  of  its  own',  run- 
ning near  the  cellar  position  in  A.R.R.L. 
work.  In  recent  months  its  progress  has 
been  absolutely  wonderful.  The  division 
has  a  network  of  quiet  C.W.  stations  which 
Handle  traffic  with,  machine  precision  and 
the  message  totals  have  been  rolling  bigger 
every  month.  There  is  but  one  DX^^tt 
station  in  the  division.  The  hg^ e  outfit 
(Concluded  on  page  66) 

1  Hl^xKodll1 
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Transatlantic  Observers  Wanted 

As  announced  in  this  and  previous  is- 
sues of  QST,  a  third  series  of  Transat- 
lantic Tests  will  be  held  this  coming  De- 
cember between  United  States  and  Cana- 
dian amateurs  on  this  side,  and  British  and 
French  amateurs  on  the  other,  with  Hol- 
land and  Italian  amateurs  listening.  Trans- 
mission tests  will  be  arranged  in  both  di- 
rections across  the  ocean. 

This  item  in  QST  will  be  read  by  quali- 
fied amateurs  in  every  country — Iceland, 
South  Africa,  Japan  and  China,  Argentina, 
Hawaii,  Uruguay,  the  Philippines,  Finland, 
Syria,  Australia,  everywhere.  We  wish  to 
urge  such  readers  to  listen  in  on  the  tests. 
Amateur  short  wave  signals  have  an  amaz- 
ing facility  for  covering  unexpected  dis- 
tances and  will  have  no  doubt  that  during 
these  tests  amateur  signals  of  some  sort  can 
be  heard  anywhere  on  the  face  of  the  earth. 
QST  readers  in  other  countries  are  cordially 
invited  to  get  their  receiving  gear  in  opera- 
tion and  endeavor  to  pick  up  some  of  the 
test  signals,  reporting  their  results  to  the 
League  offices  at  Hartford,  Conn. 

Holland  Letter 

Mr.  K.  F.  M.  Kunen,  First  Secretary  of 
the  Nederlandsche  Vereeniging  voor  Radio- 
tele  gr  a  fie  (Holland  Radiotelegraphy  So- 
ciety), has  kindly  consented  to  write 
monthly  letters  on  amateur  activity  in  the 

Netherlands  for 
QST  readers. 
We  take  pleas- 
ure in  present- 
ing h  i  s  first 
communication : 
"On  the  re- 
quest of  the 
editor  I'm  going 
to  tell  monthly 
something  about 
the  position  over 
here,  and  I  hope 
our  American 
collegues  will 
take  an  interest 
in  our  doings. 

"First  I  want 
to    ask  you 
American  amateurs  if  you  really  know  what 
•Liberty'  is?  I  tell  you  no,  because  you  are 


f  * 

0* 

Mr.  Kunen 


living  in  the  land  of  liberty  and  with  some 
restrictions  about  wave-length  and  knowl- 
edge you  can  work  as  you  like.  Over  here, 
where  only  receiving  is  allowed,  you  ask  a 
license  of  the  Postmaster  (manager  of 
the  government  telegraph  office)  who  signs 
the  license  and  after  some  time  comes  to 
see  your  set.  As  to  sending,  all  kinds  of 
requests  have  been  sent  to  our  Ministers  of 
Waterworks  but  they  have  all  refused  to 
grant  a  license.  Last  year  our  Association, 
with  about  2000  members,  sent  a  request 
and  were  answered  that  as  at  the  present  it 
is  even  very  difficult  to  assure  the  secrecy 
of  public  correspondence  by  the  unlimited 
licenses  of  receiving  sets,  the  free  working 
of  amateur  stations  could  not  be  allowed. 
So  it  is  forbidden  now  and  ...  we  don't 
send  at  all. 

"I  cannot  feel  that  the  situation  has  been 
well  handled.  The  government  says  it  is 
impossible  but  the  right  way  would  have 
been  to  follow  the  practice  in  the  States 
where  the  government  asks  the  advice  of 
experts  and  the  opinion  of  the  amateurs. 
As  yet  this  has  never  taken  place  in  Hol- 
land but  we  still  hope  that  we  may  get 
rid  of  persons  suffering  from  littleness  of 
mind  and  have  them  replaced  by  well- 
acquainted  radio  experts.  Numerous  ex- 
amples can  be  given  to  show  that  permits 
could  be  given  for  transmission  but  nothing 
helps;  the  government  forbids,  so  we  must 
keep  quiet.  From  this  you  will  see,  dear 
colleagues  over  there,  that  our  position  is 
anything  but  agreeable. 

"An  exception  is  made  for  dealers  and 
manufacturers,  who  are  allowed  on  certain 
hours  to  give  radiophone  concerts.  Per- 
haps you  have  heard  of  our  famous  PCGG, 
the  Nederlandsche  Radioindustrie  at  The 
Hague,  whose  concerts  are  also  heard  in 
England.  He  gives  his  concerts  every 
Thursday  and  Sunday  night  from  7  to  8 
Greenwich  Time  for  the  Daily  Mail  and 
their  readers  in  the  United  Kingdom,  and 
even  replies  to  letters  received  by  means 
of  his  phone,  and  is  heard  well  in  Eng- 
land. 

"Many  of  the  amateurs  are  satisfied  with 
the  hearing  of  concerts  and  there  are  many 
among  them  not  acquainted  with  the  Morse 
code,  which  is  the  way  that  should  be  fol- 
lowed by  a  real  amateur.    Concerts  from 
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the  amateur  viewpoint  must  be  considered 
as  an  affectation,  the  cardinal  points  be- 
ing training  in  the  code,  the  studying  of 
diagrams,  and  the  operation  of  the  ap- 
paratus. It  is  true  that  trying  to  get  good 
reception  of  music  leads  to  perfection  of 
the  apparatus  and  it  must  be  said  that 
good  results  have  been  obtained,  but  the 
right  way  of  working  the  apparatus  has 
not;  for  it  is  not  difficult  to  get  strong 
signals  when  much  amplification  is  used 
but  tuning  well  and  getting  good  signals 
when  only  two  audions,  one  as  detector  and 
the  other  as  high-frequency  amplifier,  are 
used  is  a  good  test. 

"Many  amateurs  here  use  the  double- 
grid  audions  in  all  kinds  of  circuits.  .-In 
^Holland  different  makes  of  such  bulbs 
are  available  such  as  the  Siemens-Schottky, 
well  known  on  account  of  its  low  price, 
the  Heussen,  etc.    In  the  September  issue 


Detector 


5> 


of  our  magazine,  Radio  Nieuws,  Mr.  J.  Cor- 
ver  published  the  diagram  shown  herewith 
where  he  used  a  Heussen  double-grid.  In 
this  circuit  the  effect  depended  on  the 
transformer  used  and  different  results  were 
obtained  by  testing  various  kinds  of  au- 
dions with  the  same  transformer. 

"We  are  working  here  at  full  strength 
for  the  radio  exhibition  which  starts  on 
Nov.  17th,  where  both  amateur  and  man- 
ufactured work  will  be  shown. 

"A  few  words  about  our  radio  station 
in  our  East  Indies,  at  Malabar  near  Ban- 
doeing,  no  doubt  often  heard  in  America. 
In  the  end  of  July  the  new  engine-sender 
[high-speed  automatic  transmitter? — Ed] 
of  Teleiunken  make  was  set  into  action  for 
tests.  Recently  when  the  new  aerial  was 
being  hoisted  one  of  the  cables  broke  and 
fell  among  the  natives;  two  were  killed  and 
five  seriously  injured.  The  service  is 
troubled  heavily. 

"For  this  month  I  finish,  and  wish  good 
success  to  the  tryers  and  experimenters 
with  the  diagram  given." 

Kunen. 


A   ONE-TUBE  SUPER-REGENERATOR 

(Concluded  from  page  29) 

light  at  distances  in  excess  of  500  miles. 
The  night  range  seems  limited  only  by  in- 
terference. Lists  of  calls  heard  and  veri- 
fication cards  received  were  submitted  by 
Mr.  Groves  but  are  not  printed  because  of 
lack  of  space.] 


STATEMENT  OF  THE  OWNERSHIP,  MANAGE- 
MENT, CIRCULATION,  ETC,  REQUIRED  BY 
THE  ACT  OF  CONGRESS  OF  AUGUST  24,  1912. 

Of  QST,  published  monthly  at  Hartford,  Cobb., 
for  October  1,  1922. 

County  of  Hartford 
State  of  Connecticut! 

Before  me  a  Notary  Public  in  and  for  the  State 
and  county  aforesaid  personally  appeared  K.  B. 
Warner,  who,  having  been  duly  sworn  according  to 
law,  deposes  and  says  that  he  is  the  business  mana- 
ger of  QST  and  that  the  following  is,  to  the  best 
of  his  knowledge  and  belief,  a  true  statement  of 
the  ownership,  management  (and  if  a  daily  paper, 
the  circulation),  etc.,  of  the  aforesaid  publication 
for  the  date  shown  in  the  above  caption,  required 
by  the  Act  of  August  24,  1912,  embodied  in  section 
448,  Postal  Laws  and  Regulations,  printed  on  the 
reverse  of  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor,  and  business  mana- 
gers are:  Publisher,  The  American  Radio  Relay 
League,  Inc.,  Hartford,  Conn.;  Editor,  Kenneth  B. 
Warner,  Hartford,  Conn.;  Managing  Editor,  (none)  ; 
Business  Manager,  Kenneth  B.  Warner,  Hartford. 
Conn. 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  the  individual  owners,  or,  if  a  corporation* 
give  its  names  and  the  names  and  adresses  of  stock- 
holders owning  or  holding  1  per  cent,  or  more  of 
the  total  amount  of  stock).  The  American  Radio 
Relay  League,  Inc.,  an  association  without  capital 
stock,  incorporated  under  the  laws  of  the  State  of 
Connecticut. 

8.  That  the  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  1  per  cent, 
or  more  of  total  amount  of  bonds,  mortgages,  or 
other  securities  are:  (If  they  are  none,  so  state.) 
None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  on  the 
books  of  the  company  but  also,  in  cases  where  the 
stockholder  or  security  holder  appeared  upon  the 
books  of  the  company  as  trustee  or  in  any  other 
fiduciary  relation,  the  name  of  the  person  or  cor- 
poration for  whom  such  trustees  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  state- 
ments embracing  affiant's  full  knowledge  and  belief 
as  to  the  circumstances  and  conditions  under  which 
stockholders  and  security  holders  who  do  not  appear 
upon  the  books  of  the  company  as  trustees,  hold 
stock  and  securities  in  a  capacity  other  than  that 
of  a  bona  flde  owner:  and  this  affiant  has  no  reason 
to  believe  that  any  other  person,  association,  or 
corporation  has  any  interest  direct  or  indirect  in 
the  said  stock,  bonds,  or  other  securities  than  as 
so  stated  by  him. 

5.  That  the  average  number  of  copies  each  issue 
of  this  publication  sold  or  distributed,  through  the 
mails  or  otherwise,  to  paid  subscribers  during  the 
six    months    preceding   the    date   shown    above  is 

 (This  information  is  required 

from  daily  publications  only.) 

Sworn  to  and  subscribed  before  me  this  26th 
day  of  September,  1922. 

K.  B.  Warner. 
Wm.  Lacey  Wells,  Notary  Public 
(My  commission  expires  February  1,  1921.) 
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YES  men,  its  too  bad  that  this  good 
old  amateur  radio  game  is  dying  as 
one  of  our  foolish  contemporaries 
says.  But  oh,  what  a  happy  death! 
Would  that  it  die  as  much  each 
month  as  it  did  last.  It's  a  crime,  fel- 
lows. Honestly  we  are  dying  away  to  the 
tune  of  16,330  messages  for  this  month 
as  compared  to  10,228  for  last  month. 
The  huge  crepe  that  our  contemporaries 
see  is  nothing  more  or  less  than  that  big 
bubble  of  listeners  which  blinds  them;  but 
the  amateur  is  in  the  back  ground  repos- 


and  we  predict  that  the  coming  year  will 
be  the  greatest  year  in  the  history  of 
amateur  radio. 

You  know  fellows,  sometimes  as  we  are 
compiling  the  message  traffic  report  along 
the  first  of  the  month,  we  see  just  a  few 
hundred  messages  and  it  looks  like  a  dull 
month,  when  all  of  a  sudden  the  postman 
brings  us  the  message  report  for  the 
Roanoke  Division  with  a  big  total — it's 
a  grand  and  glorious  feeling! 

Those  "ether  combers"  down  in  Grave- 
ly's  Division  are  making  things  hum;  no 


Message  Traffic  Report  By  Divisions 
SEPTEMBER 


Division 

Stns. 

C.W. 
Msgs. 

MJ\S. 

Stns. 

SPARK 
Msgs. 

MJ\S. 

Stns. 

TOTAL 

Ms**.  HJPJ5. 

Atlantic 

46 

1774 

38 

23 

1108 

48 

69 

2882 

42 

Central 

42 

2522 

60 

29 

1530 

52 

71 

4052 

57 

Dakota 

17 

721 

41 

2 

21 

11 

19 

742 

39 

Delta 

6 

92 

15 

6 

154 

25 

12 

243 

20 

East  Gulf 

20 

826 

41 

5 

130 

26 

25 

956 

38 

Midwest 

21 

1040 

50 

10 

255 

26 

31 

1295 

43 

New  England 

22 

1989 

90 

7 

235 

33 

29 

2224 

76 

Northwestern 

10 

195 

19 

15 

419 

27 

25 

614 

24 

Ontario 

7 

113 

16 

1 

8 

8 

8 

121 

15 

Pacific 

12 

207 

17 

7 

106 

15 

19 

313 

16 

Roanoke 

38 

2179 

57 

4 

258 

64 

42 

2437 

58 

Rocky  Mtn. 

8 

391 

39 

5 

64 

13 

13 

455 

35 

Vancouver 

2 

18 

9 

6 

85 

14 

8 

103 

13 

West  Gulf 

22 

441 

20 

13 

186 

14 

35 

627 

18 

Winnipeg 

2 

50 

25 

1 

2 

2 

3 

52 

17 

Total 

329 

12458 

38 

134 

3872 

28 

463 

16330 

35 

C.W.  Messages,  12,458— 76% 
Spark  Messages,  3,872—24% 
Total  16,330 


ing  peacefully  on  a  solid  foundation  and  is 
carrying  on  as  never  before.  Some  folk 
have  the  idea  that  because  the  amateur 
is  a  co-operative  sort  of  person  who  gave 
up  his  pleasure  night  after  night  just  so 
the  "new  baby"  could  play  with  the  fun- 
ny little  lamps,  that  he  is  dying.  It  is 
a  noble  death  to  die  for  another,  but  the 
amateur  is  not  dead,  nor  is  he  even  sick. 

On  the  other  hand  he  has  had  a  rest 
that  will  make  him  phvsically  fit  for  1he 
big.  problems  which  will  be  taken  up  this 
winter.  True  enough,  we  do  burn  a  lot 
of  midnight  oil  in  conducting  our  affairs 


wonder  old  man  QRN  has  moved  out.  Gess 
it  gets  a  bit  too  hot  for  him  and  even 
he  with  all  his  cunning  couldn't  stop  'em. 
Manv  congrat's  to  you  all. 

Why  our  poor  little  Roanoke  Division 
only  rolled  up  a  total  of  2437  messages 
as  compared  to  1615  for  last  month,  'tis 
a  sad  state  of  affairs  when  the  total  used 
to  be  in  the  neighborhood  of  four  or  five 
hundred  for  a  good  winter  month. 

No  sir!  the  poor  liF  amateur  hasn't 
done  a  thing.  Of  course  we  might  men- 
tion that  amateur  radio  communication 
was  established  with  Porto  Rico  and  on 
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one  night  a  message  started  from  A.R.R.L. 
Headquarters  at  9:48  p.m.  and  landed  in 
Porto  Rico  at  11:15  the  same  night,  but 
what  is  that.  Nothing  at  all,  only  it  has 
not  been  done  before.  Now  a  route  is 
open  to  Porto  Rico  via  4FT  or  4BX.  Nil 
desperandum ! 

50,000  Messages 

That  is  going  to  be  our  aim  for  the 
business  of  one  month.  We  will  handle  a 
total  of  50,000  citizen  messages  during 
some  one  month  before  this  season  gives 
way  to  warmer  weather  and  strong  at- 
mospherics. With  the  business  of  traffic 
handling  starting  not  later  than  10:30  p.m. 
our  traffic  will  be  moving  regularly  and 
consistently  with  despatch.  To  work  men! 
Let's  go  after  that  mark  with  keys  un- 
restrained. 

The  new  directory  of  the  Operating  De- 
partment appears  in  the  front  of  this  issue 
and  there  you  will  find  the  name  of  I. 
Vermilya,  1ZE,  given  as  manager  of  the 
New  England  Division,  vice  P.  P.  Robin- 
son, who  resigned  because  of  business  pres- 
sure. When  W.  D.  Woods  gave  up  the 
Vancouver  Division  to  attend  school  in 
Seattle,  J.  T.  North,  Jr.,  was  appointed  in 
his  place. 

The  traffic  honors  for  this  month  go  to 
a  C.W.  station. 

I? WTWWTww  TTTT Ww T  ♦  W  *  ♦  ♦  #  '•'  *  ♦  ▼ 

£  Worcester  Countv  Radio  Association  3 
*  1BKQ  4 

Worcester,  Mass.  * 
New  England  Division  4 
472  messages  £ 
■  ********* 

TRAFFIC  REPORT 

Atlantic  Division — C.W.:  2AEQ,  76; 
2AVE,  23;  2AJP,  10;  2SQ,  3;  2ARS,  10; 
2CBK,  5;  2FC,  24;  3CDK,  15;  3CG,  42; 
2BQC,  8;  2BNZ,  105;  2ALY,  75;  2VA,  10; 
2 AFC,  48;  2CDR,  40;  8ASL,  16;  3ANJ,  38; 
3BJY,  25;  3AGN,  4;  8BIT,  62;  3SM,  59; 
3FS,  53;  8QV,  38;  3VW,  18;  3BNU,  122; 
3ADX,  107;  3AWH,  20;  3ZO,  234;  3BTY, 
48;  8ACF,  41;  8CKM,  17;  8AKW,  7; 
8AIO,  43;  8BJX,  20;  8SE,  26;  8BRL,  10; 
8LF,  7;  8AKW,  7;  8AJD,  30;  3WF,  21; 
3SQ,  5;  3HG,  38;  3ALN,  87;  3IL,  22;  3LR, 
12;  3ZW,  17;  total,  1774.  Spark:  2DI, 
114;  2AEO,  34;  2PF,  33;  2BRB,  54;  2CJX, 
28;  2BQZ,  20;  2SQ,  16;  20M,  197;  2NF, 
78;  2ARB,  48;  2CDR,  28;  8AXN,  57;  2WB, 
150;  3QN,  4;  8ALF,  22;  8ZD,  81;  8EW, 
63;  8BRL,  20;  8CEJ,  32;  8HY,  4;  3AC, 
1;  3KM,  2;  30K,  10;  total,  1108. 

Central  Division — C.W.:  8FT,  247; 
8ASZ,  213;  8IJ,  206;  8BWA,  143;  9BHD, 
15;  9DQU,  75;  9APS,  114;  8BDO,  112; 
8ZZ.  110;  9EI,  109;  8AB,  100;  8AM,  85; 
8BEF,  85;  8ZAG,  68;  9AAP,  33;  8ANB, 
54;  8DZ,  51;  8CAB,  46;  8CBX,  44;  8WI, 


51;  8ZAF,  39;  8CGX,  41;  8BVR,  39; 
9ALW,  12;  9CCN,  16;  8AIM,  37;  8CDZ, 
33;  8ZF,  32;  8CAZ,  31;  9BLC,  28;  8CMI, 
22;  8AWN,  19;  8AND,  17;  9AFN,  9; 
9DCR,  10;  8CVM,  14;  9AWS,  6;  9YB,  6; 
9ALR,  5;  8BAH,  4;  8BEP,  1;  90X,  140; 
total,  2522.  Spark:  9ZN,  215;  8ZO,  158; 
8FT.  154;  9UH,  162;  9ACL,  25;  9MC,  19; 
8AUX,  122;  8UC,  122;  8AIZ,  112;  8ZY, 
98;  8BEP,  78;  9AZA,  85;  8BXC,  35;  9AFK, 
30;  9BLU,  11;  8TK,  15;  8EB,  15;  8CMI, 
14:  8WI,  9:  8TT,  8;  9DEL,  7;  9DXT,  5; 
9YB,  5:  8ALK,  3;  9WX,  67;  8DZ.  3;  8ANB, 
2;  8CUM,  2;  90X,  9;  total,  1530. 

Dakota  Division — C.W.:  9BAV,  8; 
9CPV,  3;  9AGW,  2;  9EA,  7;  9BAF,  22; 
9ZC,  8;  9DGE,  20;  9BJV,  117;  9DR,  62; 
9BBF,  18;  9DYZ,  3;  9MF,  85;  9APW,  148; 
9YAJ,  102;  9AUL,  74;  9BTT,  17;  9AVZ, 
76;  total,  721.  Spark:  9ZC,  16;  9AIF,  6; 
total,  21. 

East  Gulf  Division — C.W.:  4BQ,  25; 
4NM,  5:  4IV,  10;  4FV,  5;  4KU,  14;  4HW, 
264:  4KF,  80;  4CY,  8;  4JY,  88;  4AU,  66; 
4EH,  15;  4CG,  4;  4EB,  82;  4 BY,  4;  4EL, 
32;  4FQ,  88;  4JK,  35;  4EG,  38;  4BF,  100; 
5ES,  13;  total,  826.  Spark:  4BI,  71:  4HS, 
40;  4HX,  10;  4MY,  3;  6XA,  6:  total,  130. 

Ontario  Division — C.W.:  3CO,  10;  9AL, 
38;  SHE,  10;  8JI,  10;  8JK,  10;  8KP,  30; 
3ACJ,  5;  total,  113.    Spark:  3FO,  8. 

Rooky  Mountain  Division — C.W.:  9ZAF, 
30;  9DTE,  10;  9AMB.  61;  9DTM,  38; 
7AFW.  7;  7LU,  206;  7ZO,  19;  6BOE,  20; 
total,  391.  Soark:  7DH,  9;  OATH,  17; 
6BKE,  9;  6ATQ.  19;  6ARU.  10;  total,  64. 

Vancouver  Division — C.W.:  5BQ,  12; 
5CT,  6;  total,  18.  Spark:  5CN,  15;  5DO,  5; 
5EC,  8;  SDK,  6;  5CD,  5;  9BD,  46;  total, 
85. 

West  Gulf  Division — C.W.:  5DW,  33; 
5SF,  34;  5QI,  132;  5DI,  39;  5IR,  26; 
5QS,  10;  5VA,  25;  5XY,  7;  6VO,  5:  5YK, 
2:  5AE,  27:  5BA,  12;  5ZX.  1;  SIM.  16; 
5XV,  7:  5ACF,  5;  5PO,  3;  5ZA,  19;  5ZM, 
2;  5ZAV,  15;  5ZG,  7;  6RJ,  15;  total,  441. 
Spark:  5ACQ,  25;  5TU,  36;  5QT,  6;  5CK, 
6;  5UG,  5;  5TR,  30;  5WU,  2;  5QS.  15; 
57 AW,  10;  5ZC,  3;  5ZAE,  8;  5ACU,  5; 
5YK,  35;  total,  186. 

Winnipeg  Division — C.W.:  4BV,  46; 
4GB.  5;  total.  50.    Spark:  4CE.  2. 

Midwest  Division — CW.:  9DRA,  14; 
9JA.  53:  9DBL.  4;  9 AMU.  20;  9ARZ,  30; 
9^SZ.  30:  9DZQ,  55:  9 AYS.  100;  9AON, 
250;  9BED,  50;  9DXN,  3:  9NU.  5;  9FM, 
8:  9D.TB.  15:  9AOR.  3;  9BSO.  167;  9BGH, 
70;  9BZT,  53;  9 AMI,  44;  9DKY,  40;  9FK, 
26;  total,  1040.  Spark:  9YM,  16;  9AAU, 
3:  9DZY,  50;  9RR.  50:  9DJB,  30;  9BMN, 
40;  9DRA.  17;  9  J  A,  29;  9YA,  14;  9FK, 
6;  total,  255. 

Roanoke  Division— C.W. :  8AFD.  150; 
8BPU.  23;  8AUE,  7;  8SP.  56:  8CAY,  12; 
8AMD.  148;  8BDB,  26:  8BKE,  53;  4LJ, 
13:  4NV,  23;  4EN,  17;  4DC,  39;  4GX,  32; 
4GH,  104;  4DS,  34;  4LP,  15;  4KC,  4; 
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4EA,  340;  4FT,  28;  4BX,  320;  4NT,  27; 
4ID,  18;  4CQ,  6;  3BLF,  99;  3BZ,  36; 
3AEV,  31;  3BVL,  35;  3CA,  34;  3BIJ,  18; 
3 APR,  12;  3AJG,  12;  3MO,  2;  3AUU,  23; 
3BMN,  8;  8TJ,  70;  3MK,  212;  3ZZ.  85; 
3IW,  7;  total,  2179.  Spark:  8IC,  3;  8BDA, 
224;  4MF,  10;  SACK,  21;  total,  258. 

Northwestern  Division — C.W.:  7TH,  43; 
70T,  32;  7IY,  80;  7MF,  22;  7NN,  17; 
70E,  14;  7AGF,  13;  7QD,  12;  7HM,  7; 
7UU,  6;  total,  195.  Spark:  7BK,  96;  7AW, 
77;  7GE,  67;  7NW,  41;  7BG,  33;  7KJ, 
27;  70T,  24;  7IW,  14;  7IB,  14;  7NC,  6; 
70N,  6;  7TW,  6;  7FD,  3;  7PQ,  3;  7FH,  2; 
total  419. 

New  England  Division — C.W.:  1ACU, 
197;  1ASF,  148;  1AZW,  72;  1BAS,  27; 
1BDU,  27;  1BKQ,  472;  1BNP,  23;  1BVH, 
44;  1BRQ,  36;  1CAJ,  24;  1CBJ,  4;  1CBP, 
58;  1CCZ,  33;  1CHJ,  126;  1CK,  30,  1CMK, 
107;  1COT,  42;  1CPN,  312;  1GV,  63:  1PT, 
23;  ISC.  20;  1SD,  101;  total,  1989.  Soark: 
1AHT,  21;  1BJS,  23;  1BRQ,  3;  1BVB,  95; 
1DY,  10;  1LZ,  63;  ISC,  20;  total,  235. 

Delta  Division— C.W.:  5JB,  10;  5 UK,  15; 
5EK,  25;  5NV,  18;  5DO,  12;  5FV,  12; 
total.  92.  Spark:  5ZL.  81;  5XAC,  29; 
5JF,  11;  5ZAU,  8;  5BW,  5;  5MO,  20. 
total,  154.. 

Pacific  Division — C.W.:  6BJX,  33; 
6AGH,  1;  6BPZ,  18;  6BQC,  19;  6CU,  28; 
6ALU,  18;  6EB,  11;  6FT,  22;  6RR,  15; 
6JD,  6;  6KA,  22;  6EN,  14;  total.  207. 
Spark:  6AWE,  10;  6BPZ,  17;  6ADG,  2; 
6KE,  13;  60D,  31;  6ALD,  5;  60L,  28; 
total,  106. 

ALASKAN  DIVISION 
Roy  A.  Anderson,  Mgr. 

Mr.  Leon  C.  Grove,  former  7EP,  of 
Kenai  was  in  Ketchikan  attending  the 
Teacher's  Institute  and  while  there  paid  a 
visit  to  the  D  M.  Mr.  Grove  said  that  he 
hoped  to  install  a  fifty  watt  set  (CW.)  this 
year  at  Haines  where  he  is  to  teach.  In 
view  of  the  fact  that  Haines  is  sort  of 
a  hole,  it  is  doubtful  that  even  such  a 
powerful  set  will  carry  the  signals  from 
there  to  the  States,  but  it  is  hoped  that 
some  sort  of  a  relay  can  be  effected  be- 
tween Haines  and  the  States. 

Sturley  in  Chignik  reports  that  between 
schedules  and  daylight  he  has  little  chance 
to  listen  for  any  DX.  7UF  at  that  place 
now  has  a  Reinartz  and  it  is  hoped  that 
the  long  winter  nights  will  bring  some  in 
the  line  of  good  DX. 


and  more  stations  on  the  air  every  night 
New  Jersey  stations  continue  to  move 
traffic  with  the  same  reliability  and  traffic 
routes  are  open  in  all  directions.  A  great 
deal  of  traffic  moves  into  the  southern 
divisions  by  way  of  New  Jersey.  Next 
month  will  see  some  regular  detailed  re- 
ports from  New  York  and  New  Jersey  in 
addition  to  a  much  larger  traffic  report. 

PENNSYLVANIA:  Unless  Rau  gets 
some  action  from  some  of  his  men  he  is 
going  to  withdraw  some  certificates,  ('atta 
boy  Jimmy,  100%  or  nil — F.  H.  S.)  3QN 
is  back  on  the  job  with  three  ops.  3BNU 
is  using  his  squeak  boxes  on  tubes,  FB. 
3ZO  has  schedules  with  3ADX,  3ANJ, 
3ALN,  8XJ  and  8ZZ.  Philadelphia  is  well 
equipped  for  all  traffic  with  3ANJ,  3BJY, 
3AGN,  3SM,  3FS,  3QV  and  3VW.  The 
following  appointment  has  been  made  in 
Western  Penn:  G.  L.  Crossley,  chief  op  at 
8XE,  superintendent  of  district  #7.  W. 
K.  Thomas,  17  Emerson  Ave.,  Crafton, 
Pa.,  has  some  vacancies  and  wants  to  hear 
from  men  desiring  to  participate  in  League 
work. 

DIST.  OF  COLUMBIA:  The  Washingu 
ton  Radio  Club  called  a  special  meeting 
to  elect  H.  A.  Wadsworth,  3JJ,  assistant 
division  manager  for  D.  C.  Washington 
has  some  excellent  traffic  movers  in  3ALN, 
3ZW,  3JJ,  3LR,  3IL,  3KM  and  30K.  In 
a  short  time  Herb  Hoover,  jr.,  will  break 
out  with  a  CW.  set  of  about  500  watts, 
with  the  call  3ZH.  (FB  OM,  we  welcome 
you  on  the  air  and  trust  you  will  give 
the  gang  a  lift  with  tfc— F.  H.  S.) 

MARYLAND:  Outside  of  the  work  be- 
ing done  by  3HG,  3AJD  and  3WF  there 
is  not  much  to  report.  Maryland  stations 
have  not  returned  to  the  fold  as  yet. 
('smatter  gang,  is  the  broad-caster  step- 
ping on  your  toes?  Come  on,  get  back 
on  the  air,  we  need  you! — F.  H.  S.) 


ATLANTIC  DIVISION 
Chas.   H.   Stewart,  Mgr. 

The  message  traffic  report  for  this 
division  shows  that  there  is  a  rapid  return- 
ing to  the  game.  Stations  in  and  around 
New  York  are  doing  much  better  work 
and  the  change  of  weather  brings  more 


CENTRAL  DIVISION 
R.  H.  G.  Mathews,  Mgr. 

MICHIGAN:  The  375  meter  route 
through  to  Grand  Rapids  is  functioning 
without  a  hitch  thru  8ZZ,  8ZF  and  8ZAG 
in  daylight. 

Inasmuch  as  nearly  all  operators  are 
back  on  the  work  now  we  expect  to  swell 
our  traffic  reports  very  much.  This  month 
shows  a  decided  increase.  Detroit  has  24 
stations  doing  DX  work,  at  least  they  try, 
but  QRM  is  awful  for  getting  traffic 
through.  QRN  has  been  almost  incessant 
throughout  the  month  and  many  of  us 
have  almost  come  to  the  conclusion  that 
the  Gulf  District  was  trying  to  put  some- 
thing over  on  us.  No  messages  were  han- 
dled so  far,  but  we  are  going  to  get 
started  100%. 

We  are  very  desirous  of  hearing  from 
stations  in  the  state  who  can  maintain 
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a  daylight  schedule.  Please  let  us  hear 
from  you  at  once.  We  believe  we  are 
much  better  equipped  to  handle  the  work 
efficiently  than  ever  before  and  look  for 
improved  service  through  this  District. 

Mr.  Sirrine,  D.S.  of  district  #3  has 
resigned  for  lack  of  time  and  in  his  place 
Chas.  E.  Holmes  8ZAG,  310  W.  Bron  St., 
Grand  Rapids,  Mich,  has  been  appointed. 
9BOH  is  on  with  1  k.  w.  spark.  9AXN 
at  Laurium  has  junked  the  spark  coil  and 
purchased  a  %  k.  w.  spark.  9AEN  has  the 
100  watt  C.W.  set  nearly  completed.  9AJU 
is  temporarily  out  of  commission  owing 
to  that  famous  spark  illness  of  punctured 
condenser,  but  will  be  on  again  in  a  few 
nights.  No  report  from  9DWV  this  month, 
but  he  has  his  10  watt  C.W.  set  finished. 
9CGE  is  undergoing  improvements  remod- 
eling the  %  k.  w.  spark  and  installing  a 
new  receiver.  9CE  is  on  with  the  10  watt 
C.W.  set.  9BTC  will  be  on  before  long 
with  a  C.W.  set.  9DRR  is  on  with  both 
%  k.  w.  spark  and  C.W.  9DWR  is  on 
again  with  a  new  oil  immersed  condenser 
and  is  trying  to  blast  the  ether  on  full 
power.  90L  is  on  nightly  except  Sundays 
with  five  operators. 

We  are  very  glad  to  note  the  increased 
enthusiasm  in  district  #4  and  certainly 
hope  that  things  continue  in  this  district 
as  well  as  they  have  started. 

INDIANA:  9YB  has  been  in  operation 
a  few  nights,  but  will  be  more  active 
hereafter  as  arrangements  have  been  made 
for  power  from  10  p.m.  until  1  a.m.  on 
every  night  of  the  week  except  Friday. 
This  will  enable  9YB  to  get  into  the  DX 
game  in  better  shape  than  before.  8XJ, 
Ohio  State  University,  is  a  convenient  con- 
nection to  the  east  9BLC  will  be  off  from 
the  air  for  sometime,  as  Mr.  L.  M.  Clear- 
waters,  the  owner  of  the  station,  is  in  a 
hospital  in  Indianapolis  due  to  a  recurrence 
of  an  old  disability  contracted  during  the 
war. 

We  have  not  had  the  opportunity  to  look 
over  our  fall  group  of  operators,  but  there 
are  quite  a  number  of  well  known  ama- 
teurs here.  Among  the  new  ones  are: 
9FS,  9DEK,  9VL,  9AGR  and  others.  An 
operators'  course  is  being  planned  which 
will  be  held  periodically  for  the  purpose 
of  code  practice,  study  of  radio  laws,  and 
handling  of  message  traffic  in  accordance 
with  the  A.R.R.L.  practice,  etc.  We  think 
there  will  be  a  very  good  bunch  of  opera- 
tors developed  before  the  end  of  the  year, 
thus,  improving  one  of  our  weak  points 
in  the  past. 

KENTUCKY:  Because  of  the  pressure 
of  other  business  Mr.  Kolb,  assistant  di- 
vision manager  for  Kentucky,  has  resigned 
and  Mr.  B.  L.  Brown,  9UH,  of  Newport, 
has  been  appointed  acting  assistant  divis- 
ion manager  for  Kentucky. 

The  following  appointments  have  been 


made:  Mr.  Pflumm,  90X,  district  super- 
intendent of  Louisville  and  vicinity;  Mr. 
Anderson,  9EI,  district  superintendent  of 
Lexington  and  vicinity;  Mr.  Defenbroch, 
9APS,  city  manager  of  Covington  super- 
cedes Mr.  Kleaman,  9VZ,  who  has  tem- 
porarily dropped  out  of  the  game.  9GX 
is  now  city  manager  of  Louisville  and 
9IO  is  city  manager  of  Newport. 

There  is  now  a  daylight  route  from  New- 
port to  Louisville  via  9APS,  9UH,  9EI 
and  90X,  also  traffic  can  now  be  success- 
fully handled  between  90X  and  9UH  at 
night  on  C.W.  It  was  an  impossibility 
heretofore. 

OHIO:  In  Ohio  things  are  progressing 
as  usual  under  the  able  leadership  of  Mr. 
Candler,  and  the  message  totals  continue 
to  pile  up  as  a  glance  at  them  will  show. 
R.  D.  McCommon,  of  East  Palestine,  Ohio, 
has  resigned  his  position  as  district  super- 
intendent of  district  #6.  His  successor 
has  not  yet  been  appointed.  A  great  num- 
ber of  new  appointments  have  been  made 
as  official  relay  stations  and  in  general, 
Ohio  is  living  up  to  its  past  record.  8ZY 
has  his  station  in  operation  and  is  handling 
traffic  again.  A  number  of  new  appoint- 
ments will  be  made  in  the  Toledo  district 
as  Mr.  Duerk  has  not  received  the  co- 
operation that  he  should  have,  and  ac- 
cordingly, this  district  will  receive  a 
thorough  shake-up.  Applicants  for  city 
manager  and  official  relay  station  appoint- 
ments are  requested  to  get  in  touch  with 
Mr.  Duerk  at  Defiance,  Ohio  at  once.  In 
the  Toledo  district  8BEP,  8BRY,  8ZY,  8TK 
and  8ASZ  are  handling  the  bulk  of  the 
traffic. 

WISCONSIN:  No  report  received  for 
September  from  the  assistant  division 
manager  for  Wisconsin,  but  two  reports 
received  direct  from  the  district  super- 
intendent of  the  second  district  of  Wis- 
consin and  from  the  West  Allis  Radio 
Club.  9AFK  has  a  noon  day  schedule 
with  9WX,  9AJH,  and  some  others  around 
Chicago  and  vicinity.  Also  on  Monday, 
9DHK,  C.W  :  Tuesday  9ALR,  C.W.;  Wed- 
nesday, 9AFK,  C.W.;  Thursday,  9BAC; 
Friday,  9DEL,  spark  and  C.W.,  and  Sat- 
urday, 9DXT,  spark  and  C.W.  These  men 
will  be  on  all  evening  of  the  days  stated. 

The  Chicago  Plan  governs  here  with  a 
few  changes  made  necessary  by  local  con- 
ditions. Mr.  Maas  of  district  #2  reports 
that  things  are  getting  lined  up  in  his 
district  with  his  station  9AZA  handling 
considerable  traffic. 


DAKOTA  DIVISION 
N.  H.  Jensen,  Mgr. 

The  weather  man  or  whoever  it  is  that 
dishes  out  static  so  generously  during  the 
summer  months  has  certainly  had  a  change 
of  heart  the  past  month.    The  atmosphere 
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has  cleared  up  to  a  great  extent  and 
traffic  has  started  to  move  in  big  chunks, 
especially  through  southern  Minnesota. 
Some  complaints  are  being  received  about 
broadcasting  stations  monopolizing  the 
air  until  late  hours,  and  it  occurs  to  the 
D.M.  that  in  cities  where  broadcasting  is 
being  done  after  10  p.m.,  it  would  be  well 
to  have  the  radio  club  or  other  amateur 
organization  send  a  representative  to  con- 
fer with  the  management  of  such  broad- 
cast station  with  a  view  of  regulating  the 
hours  for  the  different  classes  of  radio 
work.  This  would  tend  to  create  a  bet- 
ter feeling  and  better  understanding  be- 
tween the  amateurs  and  those  in  charge 
of  the  broadcast  stations. 

MINNESOTA:  City  Manager  E.  S. 
Hayes,  has  had  a  conference  with  the  op- 
erator in  charge  of  WJAP  about  the  QRM 
caused  by  the  station,  and  Mr.  Hayes  was 
politely  informed  that  he  (the  Opr.)  would 
broadcast  any  time  he  pleased  and  as  long 
as  he  pleased.  This  is  far  from  the 
A.R.R.L.  spirit.  9BAV  and  9BAF  are  do- 
ing good  work.  9 ABB  expects  to  have 
his  10  watt  C.W.  going  soon.  9FH  is 
getting  in  shape  for  the  big  rush.  9GW 
reports  that  he  will  have  his  station  over- 
hauled and  ready.  9ADP  will  be  on  the 
job  strong  again  this  fall  if  he  can  ever 
get  those  50  watters  he  has  ordered.  9CO 
has  sold  his  rock  crusher  and  is  thinking 
kindly  of  C.W.  now.  9PN  is  on  the  air 
with  C.W.  and  expects  to  have  his  spark 
going  soon.  9ZC  reports  that  he  (has 
worked  9CDV  in  daylite  and  looks  for  a 
good  relay  station  in  9CDV  the  coming 
season.  9ZC  clears  regularly  with  9YAP 
at  10:45  A.M. 

The  division  convention  seems  to  have 
stirred  up  a  little  more  activity  in  this 
district  and  traffic  is  moving  much  bet- 
ter. In  the  Twin  Cities  the  broadcast  sta- 
tions keep  the  air  jammed  until  11  P.M., 
so  9DR,  9APW,  9BJV,  and  others  go  to 
bed  early  and  get  up  about  2  A.M.  and  in 
this  way  make  use  of  the  best  hours  of  the 
night.  9YAJ  is  keeping  an  all  night  watch 
on  Tuesday,  Thursdays,  and,  Saturdays. 
9BBP  is  on  the  air  quite  regularly  with 
100  watts  and  9AWM  is  on  part  of  the 
time  with  his  big  fellow  (250  watter). 
The  Fairmont  gang,  who  have  been  lay- 
ing somewhat  low  during  the  summer,  are 
again  active.  9DGE  and  9BKV  are  go- 
ing with  50  watts  each,  and  9BJP  and 
9ACD  are  back  on  the  air  with  spark 
and  are  getting  out  fairly  well.  9DGM 
is  on  with  100  watts  C.W.  9X1  will  be 
heard  when  school  starts.  9YX  is  heard 
occasionally  with  a  sink  spark,  200  watt 
C.W.  and  fone.  9MP  has  been  heard 
1090  miles  with  5  watts.  9CMM  will  soon 
be  going  with  10  watts.  9APW  is  doing 
exceptionally  good  relay  work,  as  also  are 


9BJV  and  9DR.  9BTT  has  a  10  watt  C.W. 
and  is  getting  out  in  fine  shape. 

SOUTH  DAKOTA:  9AVZ  again  heads 
the  list  for  traffic  handled  in  this  district. 
Burning  out  a  50  watter  caused  this  station 
to  go  out  of  commission  for  a  short  time 
on  September  10th.  He  has  a  distance 
record  of  150  miles  to  2BRC.  9  A  IF  and 
9AIG  are  again  on  the  air  occasionally. 
9DKQ  is  reaching  out  in  good  shape  and 
should  make  a  good  relay  station  this 
year.  9YAK,  9BRI  and  9BOF  are  being 
overhauled  and  will  be  going  soon.  9AYW 
is  out  of  commission  for  a  short  time  with 
a  punctured  condenser.  District  superin- 
tendent, Charles  T.  Norton  is  leaving  this 
month  for  Ames,  Iowa  where  he  will  at- 
tend school. 

DELTA  DIVISION 
J.  M.  Clayton,  Mgr. 


Traffic  is  again  moving  along  in  fair 
quantities,  due  to  steadily  improving 
weather  conditions.  Static  has  shown  signs 
of  abatement  and  both  sparks  and  C.W.'s 
are  getting  through  in  fine  style. 

ARKANSAS:  After  a  summer  of  the 
most  terrific  QRN  ever  known,  Arkansas 
is  taking  a  new  lease  on  life,  wirelessly 
speaking  All  of  the  stations  have  not  yet 
resumed  operations  but  signs  of  life  can 
be  noticed  on  close  observation.  5ZL  in  spite 
of  the  often  expressed  love  for  his  spark, 
is  flirting  with  C.W.  and  next  month  should 
see  him  with  a  full  fledged  20 -watt  set 
in  operation.  5JF  is  on  occasionally,  and 
has  handled  some  traffic.  5JB  has  moved 
his  station  to  an  observatory  900  feet  above 
Hot  Springs,  and  has  his  aerial  on  a  185 
foot  tower.  He  is  putting  3  amps  of  C.W. 
energy  in  his  antenna  and  is  now  on  regu- 
lar schedule  from  10  p.m.  to  2  a.m.  5XAC 
has  been  appointed  D  S.  of  district  A.  All 
stations  in  this  district  should  send  reports 
on  form  No.  1  to  him.  5WF  is  still  on 
the  retired  list.  5ZAZ,  D  S.  of  district  B, 
reports  ND  in  his  section,  and  also  re- 
ports that  he  may  soon  boom  forth  with 
2  K.W.  spark  in  addition  to  his  C.W.  set 

LOUISIANA:  Mr.  J.  A.  Pullen.  famous 
5ZAB  of  Houma,  Louisiana,  has  been  ap- 
pointed Assistant  Division  Manager  for 
the  state  of  Louisiana.  Nothing  startling 
or  new  has  taken  place  during  the  past 
month.  5 UK  and  5LA  at  New  Orleans, 
are  punching  the  ether  full  of  holes  and 
moving"  a  considerable  amount  of  traffic. 

MISSISSIPPI:  5 YE  will  be  with  us  very 
shortly.  5ZAU,  at  Bay  St.  Louis  is  now 
ready  for  operation  but  tied  down  by 
a  peculiar  kind  of  static  that  inhabits 
that  part  of  the  country. 

TENNESSEE:  District  number  one  is 
beginning  to  sbow  life  and  no  doubt  will 
continue  to  advance  towards  the  front 
place  while  district  number  two  is  still 
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waiting  for  broadcasting  to  cease.  (?)  At 
Chattanooga,  5HL  was  the  first  station  that 
succeeded  in  reaching  beyond  the  city 
walls.  He  is  getting  out  fairly  well  with 
his  10  watt  C.W.  transmitter  and  is  ready 
to  handle  traffic  for  his  city.  The  city 
manager  is  still  unable  to  reach  out  with 
his  20  watt  set  and  will  soon  try  100 
watts.  Nashville,  6ER,  city  manager,  hav- 
ing returned  from  an  all  summer  vacation, 
is  now  ready  to  handle  traffic  and  promises 
to  keep  on  watch  all  winter.  5FV  has 
been  the  only  station  in  operation  and  is 
handling  some  traffic.  (Keep  'er  up  PV!) 
Knoxville  seems  to  be  a  center  of  inactiv- 
ity.   

EAST  GULF  DIVISION 
B.  W.  Benning,  Mgr. 

GEORGIA:  48Q  is  back  on  the  air  with 
his  600  watt  C.W.  set  and  is  punching 
a  terrible  hole  in  the  ether.  He  is  working 
daylight  schedules  with  practically  every 
station  in  North  Georgia  and  is  trying  to 
connect  with  4BY.  4NM  is  working  day- 
light schedules  with  4IV,  4FV  and  4EB. 
He  is  reaching  all  over  the  country  on  his 
10  watt  C.W.  set  and  will  make  a  good 
relay  link  this  winter.  4IV  is  still  doing 
fine  work  and  reports  that  his  city  is  con- 
nected with  Rome,  Athens,  Winder,  Atlan- 
ta, and  Palmetto  by  daylight  routes.  4AG 
reports  that  his  antenna  is  down  and  no 
transmitting  is  being  done.  Rumor  has  it 
that  the  Old  Man  will  be  located  in  Atlanta 
soon  and  if  this  is  so  we  will  have  another 
fine  station  in  the  Gate  City.  4FV  ,is 
reaching  out  with  his  small  C  W.  set  in 
fine  style  and  will  take  care  of  all  traffic 
through  Athens  in  spite  of  the  loss  of  4AG. 

This  district  is  certainly  leading  the  East 
Gulf  in  the  daylight  routes.  Traffic  is 
going  from  Atlanta  to  Savannah  via  the 
short  jump  daylight  route. 

Although  4BK  has  sent  in  no  report  for 
the  month  we  have  the  reports  direct.  Mr. 
C.  L.  Donaldson,  4RI,  has  recently  been 
appointed  city  manager  of  Atlanta.  He 
reports  that  the  local  broadcasting  sche- 
dules make  it  practically  impossible  to  do 
any  work  before  midnight,  but  that  traffic 
is  going  through  in  spite  of  the  mush. 
The  local  C.W.  men  are  able  to  work  after 
10:00  P.M.  and  are  pushing  stuff  through 
but  the  spark  stations  are  very  seldom 
fteard  handling  traffic  until  after  midnight. 
4HS  is  now  a  member  of  the  early  morn- 
ing club  and  is  never  heard  on  the  air 
until  3 :30  a.m.  or  4  A.M.  4HW  our  star 
station  is  fast  becoming  a  member  of  the 
boiled  owl's  club  as  he  is  on  until  daylight 
practically  every  night  and  is  growing  corns 
on  his  ears  from  a  continual  wearing  of 
the  cans.  4EH  is  going  strong  with  his 
20  watt  C.W.  set  and  has  been  reported 
QSA  in  the  6th  district  on  1.6  amps.  The 


following  stations  are  all  doing  good  work: 
4CG,  4KF,  4HX,  4MY,  4CY,  4AU  and  4KU. 
4AY  has  dismantled  his  station  for  the 
winter  due  to  leaving  the  city.  4EB  is 
reaching  out  all  over  the  country  with  his 
20  watt  C.W.  set  and  handling  traffic  like 
a  veteran.  4DH  is  getting  his  station  back 
in  shape  again.  A  C.W.  set  will  be  in- 
cluded in  his  new  installation.  4GN  and 
4FD  are  still  plugging  away  with  their  rock 
crushers,  handling  traffic  and  cussing  the 
D  M.  for  not  reporting  their  stuff.  (Right 
here  said  D.M.  wants  to  say  that  after  this 
month  some  changes  will  be  made  in  dis- 
trict #2)  4EL  is  doing  the  best  work  in 
this  city  at  present.  4BY's  new  500  watt 
C.W.  set  is  on  the  air  but  is  not  working 
just  right  up  to  the  present.  He  says  that 
both  he  and  4GL  will  be  going  strong  by 
the  time  this  report  is  out. 

SOUTH  CAROLINA:  This  state  is  com- 
ing out  of  the  hole  rapidly  and  is  get- 
ting lined  up  for  a  rushing  relay  season. 


Districts  are  being  laid  out  and  superin- 
tendents being  appointed.  Good  stations 
are  getting  into  the  air  and  some  little 
traffic  is  passing  through  every  night  4FQ 
is  still  handling  traffic  on  his  5  watt  bot- 
tle. 4LA  is  reaching  out  and  working 
quite  a  few  DX  stations  of  the  8th  and 
9th  districts.  New  stations  are  springing 
up  fast  and  at  present  the  following  are 
in  operation  and  doing  good  work:  4FE, 
4KE,  4KI,  4IB  and  4JK.  4JK  is  doing 
the  best  work  with  his  small  20  watt  set 
and  has  daylight  schedules  with  4EG  of 
Woodruff  and  4FQ.  He  is  pushing  the 
traffic  into  North  Carolina  and  Georgia; 
something  that  has  been  impossible  before. 

Mr.  G.  W.  Etheredge,  Jr.,  has  been 
appointed  assistant  division  manager  to 
take  his  brother's  place  as  Mr.  W.  C. 
Etheredge  has  resigned.  Young  Etheredge 
is  going  after  his  men  and  is  rapidly  get- 
ting the  state  into  shape  for  a  real  live 
relay  season.  He  is  operating  4EG  and 
is  handling  most  of  the  traffic  in  daylight 
with  4FQ  and  4JK. 

FLORIDA :  A  D  M.  Harrod  has  gone  to 
college  and  C.  F.  Clark,  4EZ,  has  been  ap- 
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pointed  to  serve  in  his  place  during  his  ab- 
sence. We  regret  very  much  that  we  must 
lose  411  this  winter,  and  we  will  welcome 
his  return  next  spring. 

Jacksonville,  Fla.  is  suffering  a  relapse. 
AD  stations  are  out  of  operation  for  vari- 
ous reasons,  and  immediate  prospects  are 
discouraging.  4HZ  made  a  good  start  with 
his  C.W.  set,  but  blew  his  tubes  and  is  out 
until  they  can  be  replaced. 

48F  has  his  C.W.  set  going  again  and  is 
working  PACIFIC  COAST  STATIONS,  al- 
though he  has  been  in  operation  but  a  few 
days.  4JY  has  been  having  his  difficulties. 
Although  he  blew  two  fifty  watters,  he  is 
not  discouraged  and  is  working  real  DX  and 
handling  messages.  4IZ  C.W.,  falied  to  re- 
port but  he  is  heard  consistently  and  is 
handling  messages. 

Superintendent  Woods,  advises  no  activ- 
ity and  nothing  to  report.  Superintendent 
Brookwalter  reports  that  activities  in  his 
section  are  lagging,  but  we  believe  he  is 
holding  out  on  us.  4DL  and  48C  are  heard 
getting  through  in  fine  style,  but  we  have 
no  report  from  them.  4DZ  now  has  a  C.W. 
set  in  operation,  in  addition  to  his  reliable 
spark. 

ALABAMA:  5ZAS  has  not  handled  any 
traffic  this  month  as  they  are  rebuilding 
their  station  for  the  winter  work.  5DG  is 
ready  with  a  15  watt  C.W.  set.  On  a  test 
with  Mobile  he  was  reported  QSA  there,  so 
should  have  no  difficulty  in  working  the  fel- 
lows there.  5ZI  is  ready  with  100  watts 
of  C.W.  and  promises  to  make  things  hum. 
5CP  is  starting  out  with  5  watts.  He  has 
the  makings  of  a  real  amateur  and  we  are 
looking  for  good  work  from  him.  Due  to 
bad  location,  5AX,  with  his  %  K.W.  spark 
and  5BQ  with  20  watts  of  C.W.  have  not 
been  able  to  reach  out  anywhere.  5ES  is 
the  leading  station  in  the  state  for  the 
month.  Both,  5AEK  and  5VJ  are  just 
opening  up  with  small  C  W.  stations  and 
look  promising  from  a  DX  standpoint. 

5XA  is  just  opening  up  a  new  super  sta- 
tion and  threatens  to  lead  the  whole  south 
in  handling  traffic  this  minter.  They  have 
six  complete  transmitting  sets  both  spark 
and  C.W.  ranging  from  200  watts  to  6 
K.W.  and  their  receiving  system  includes 
6  different  sets.  This  station  will  be  op- 
erated by  9  first  class  operators  and  a  con- 
tinuous watch  will  be  held.  5XAE  is  on 
the  air  with  100  watts,  operating  at  pres- 
ent on  275  meters,  but  no  traffic  handled 
yet.  This  station  reports  hearing  5XA  of 
Auburn  and  5DG  of  Birmingham  consist- 
ently. We  are  glad  to  hear  this  and  hope 
that  they  will  have  no  trouble  in  working 
both  ways  as  it  has  never  been  done  before. 

The  division  manager  is  glad  to  report 
that  this  month  has  been  the  turning  point 
of  the  summer  season.  For  the  first  time 
in  three  months  we  have  reports  from  every 


state  in  the  division  nad  it  is  sincerely 
hoped  that  the  good  work  will  be  kept  up. 

MIDWEST  DIVISION 
G.  S.  Turner,  Mgr. 


All  the  fellows  in  the  division  are  to 
be  thanked  for  getting  the  reports  in  on 
time,  and  we  will  forget  the  past  because 
we  have  too  much  to  do  in  thinking  of 
the  future.  Each  state  has  been  divided 
that  the  work  may  be  distributed  more 
evenly  for  the  present.  At  a  later  date 
all  states  in  the  Midwest  Division  will  be 
sub-divided  into  districts  by  counties,  mak- 
ing room  for  more  officers  to  carry  on  the 
League  work.  Assistant  division  managers 
in  the  Midwest  division  are  as  follows:  Ne- 
braska, J.  G.  O'Rourke;  Iowa,  P.  A.  Stover; 
Missouri,  C.  L.  Klenk;  Kansas,  C.  Himoe. 

NEBRASKA:  Nebraska  is  divided  into  a 
northern  district  and  a  southern  district  by 
the  Platte  River. 

The  following  named  men  have  been  ap- 
pointed in  Nebraska;  District  Superintend- 
ent South  Platte,  Paul  Palmer,  9NC,  3145 
"S"  St.,  Lincoln,  Nebr.;  route  manager,  Ed- 
win R.  Anderson,  9EW,  308  North  27tb 
Ave.,  Omaha,  Nebr.;  Omaha  city  manager, 
Porter  H.  Quimby,  9DXY,  Benson  Gardens, 
Omaha,  Nebr.;  Lincoln  city  manager,  Paul 
C.  Rohwer,  9AYS,  2041  "K"  St.,  Lincoln, 
Nebr. 

Mr.  Anderson,  the  route  manager  for  the 
district,  is  busily  engaged  in  re-organizing- 
the  old  Nebraska  short  jump  relay  routes. 
Many  of  the  old  standby  stations  are  in  op- 
eration and  traffic  is  moving  efficiently  in 
practically  all  directions.  9  AYS  grabs  the 
first  prize  for  the  number  of  messages 
handled  this  month. 

Omaha  expects  to  have  at  least  one  real 
station  on  duty  this  winter  that  will  be 
able  to  handle  all  traffic  that  comes  its  way. 
9SC  is  being  combined  with  9HT,  the  sta- 
tion belonging  to  the  assistant  division 
manager.  These  two  fellows  have  a  lot 
located  on  the  highest  point  in  Omaha  and 
are  installing  two  of  the  big  tubes.  They 
stand  a  good  chance  of  being  the  star- 
station  in  this  division  this  winter. 

IOWA:  Iowa  is  divided  into  an  eastern 
district  and  a  western  district  by  draw- 
ing a  north  and  south  line  through  De» 
Moines. 

The  following  named  officers  are  appoint- 
ed for  the  state  of  Iowa:  District  super- 
intendent Eastern  Iowa,  D.  I.  Bailey,  9CS, 
526  Knelworth  Ct,  Clinton,  Iowa.;  District- 
superintendent  western  Iowa,  D.  R.  Watts, 
9ARZ,  Clear  Lake,  Iowa;  Route  Manager, 
Anthony  Paone,  9BSG,  606  S.  E.  First  St, 
Des  Moines,  Iowa. 

Weather  conditions  have  been  favorable 
and  a  great  increase  in  traffic  was  noticed1 
during  the  past  month  throughout  the 
state.   Stations  are  again  able  to  work  D3C 
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with  ease.  9BSG  handled  the  bulk  of  the 
traffic.  9BSZ  is  with  us  again  on  C.W. 
9BGH,  9BZI  and  9AMI  are  doing  some  ex- 
cellent work  all  on  C.W.  9FK  seems  to 
be  the  most  reliable  station  in  the  Eastern 
section.  We  crave  action  from  Davenport. 
Get  out  the  old  Rock  Crusher  if  you  can't 

Sick  up  a  C.W.  set.  Messages  pile  up  for 
davenport  with  no  way  of  getting  them 
there.  9AOU  and  9DRA  are  hitting  the 
ball  again  after  a  several  weeks  lay  up  for 
repairs.  9JA  has  been  moved  from  Mar- 
engo to  Iowa  City  and  will  be  going  as 
strong  as  ever  there.  9YA  will  be  on  this 
winter  with  200  watt  C.W.  on  200  meters. 

MISSOURI:  Missouri  has  been  divided 
into  an  eastern  district  and  a  western  dis- 
trict by  drawing  a  north  and  a  south  line 
through  Moberly. 

Only  two  appointments  have  been  made 
for  Missouri  due  to  the  fact  that  an  insuf- 
ficient amount  of  time  has  been  allowed  to 
properly  comb  the  field.  The  following  ap- 
pointments have  been  made:  Route  man- 
ager 0.  McDaniels,  9YM,  816  Rollins  St, 
Columbia,  Mo.;  City  manager,  Leslie  Ess- 
ington,  9BED,  St.  Louis,  Mo. 

Sedalia  is  rapidly  coming  to  the  front 
and  should  have  an  A.R  R.L.  representative 
on  hand  there  for  duty.  Cape  Girardeau 
in  the  southeastern  part  of  the  state  is  com- 
ing fast.  It  is  reported  that  Slater,  Sikes- 
ton,  Chafee,  Marshall  and  Jackson  have 
good  stations  and  require  organization. 

Among  the  more  active  stations  in  Mis- 
souri are:  9 AON,  9BED,  9DZY,  9BMN, 
9DJB,  and  9RR.  A  number  of  the  other 
fellows  sent  in  their  message  reports  but 
did  not  handle  many.  The  route  manager 
is  working  over  the  old  routes  and  you  fel- 
lows who  desire  to  get  lined  up  on  any  of 
these  routes  please  get  in  touch  with  the 
D.M.  Kansas  City  and  St.  Louis  are  still 
holding  their  own  against  the  broadcasting 
stations,  thanks  to  a  few  good  hard  boiled 
DX  owls. 

KANSAS:  Kansas  has  been  divided  into 
a  northern  and  a  southern  district  by  draw- 
ing an  east  and  west  line  through  Em- 
poria. 

The  new  appointments  in  this  state  are 
as  follows :  District  superintendent  southern 
district,  Clifford  Rogers,  9ABV,  226  E.  6th 
St.,  Hutchinson,  Kansas;  District  Superin- 
tendent northern  district,  Earle  Beardmore, 
9AEY,  Glasco,  Kansas;  Route  manager, 
Ray  Youngmeyer,  9PS,  125  N.  Volutsia 
Ave.,  Wichita,  Kansas. 

Many  of  the  last  year's  sparks  are  gone 
for  good  this  year.  9PS  has  dismantled 
his  sink  spark  and  is  using  C.W.  entirely 
now.  9DSD,  9DUG  and  9ABV,  all  former 
sparks,  are  doing  most  of  their  work  on 
C.W.  now.  9AEY  is  working  on  a  50-watt 
tube  and  9DEF  is  installing  a  ten-watt  set. 
9CCS,  9BHN,  9DUN  and  9CFI  have  all 


been  doing  excellent  work  on  low  powers. 
All  are  C.W.  too,  which  explains  it 

Work  is  being  done  on  the  organization 
of  "sure-fire"  daylight  routes  and  we-  are 
preparing  for  all  special  tests  now.  Our 
one  hope  is  that  all  messages  on 
any  special  tests  get  as  far  as 
Kansas  so  we  can  show  what  we  can  do. 
We  desire  to  hear  from  anyone  in  the 
state  of  Kansas  who  is  interested  in  our 
A.R.R.L.  Let  us  all  co-operate  and  make 
Kansas  one  of  the  best  states  in  this 
Division. 


NEW  ENGLAND  DIVISION 
P.  F.  Robinson,  Mgr. 

MAINE :  This  state  is  not  up  to  its  usual 
standard  this  month  but  still  manages  to 
keep  its  head  above  water  and  keep  the 
traffic  moving.  Handy,  1BDI,  reports  that 
he  will  be  on  the  job  this  winter  at  the 
University  of  Maine  with  a  100-watt  C.W. 
set  and  is  getting  all  set  for  the  next  Trans- 
atlantics. Hilton  and  McShane  have  been 
trying  to  get  their  districts  going  a  little 
better  and  by  cold  weather  we  will  see  the 
results  of  their  work  in  the  shape  of  traffic. 

NEW  HAMPSHIRE:  New  Hampshire  is 
dead,  or  at  least  no  one  up  there  is  mak- 
ing any  noise  to  disprove  this  statement 
How  cum  N.  H.? 

VERMONT:  Vermont  is  right  in  New 
Hampshire's  class  except  that  every  once 
in  a  while  1ARY  gets  that  great  big  stone 
crusher  going  and  then —  But  what's  the 
matter  with  the  reports? 

MASSACHUSETTS:  This  state  takes  the 
prize  this  month  in  the  New  England  di- 
vision for  the  amount  of  traffic  handled 
and  1BKQ  seems  to  top  the  list  with  20- 
watts  of  C  W.  and  472  messages  moved, 
1CPN,  1CMK  and  1ASF  are  also  pushing 
the  traffic  along  with  their  C.W.  1CNI  is 
making  an  awful  disturbance  with  his 
spark,  being  heard  in  about  every  district 
in  the  country  but  evidently  doesn't  handle 
any  traffic;  anyway,  no  report  turned  in. 
Any  msgs,  Reynolds? 

RHODE  ISLAND:  Since  the  appoint- 
ment of  Fancher,  1BVD,  Rhode  Island 
has  surely  taken  a  new  lease  on  life, 
new  sparks  are  opening  up  and  also 
new  CWs.  By  next  month  we  should 
hear  who  is  who  in  the  DX  gang. 
1AZW  is  no,w  in  Providence  operating  the 
broadcasting  at  WEAN  and  pushing  the  key 
at  1GV  along  with  Tilley;  they  are  plan- 
ning on  a  100-watt  set  soon.  1CJN  is  op- 
erating a  Vi  K.W.  spark  and  should  turn 
in  a  good  account  of  himself  before  long. 
Fancher  says  he  is  experimenting  with 
a  5-watt  C.W.  set  for  "local  work"  which 
marks  the  passing  of  another  stone-crusher. 

CONNECTICUT:  Experimenting  with 
antennae  must  have  got  1QP  out  of  the 
habit  of  turning  in  reports  but  from  the  R. 
I.   A.D.M.    comes   the   information  that 
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1ACU,  one  of  the  standbys  of  Southern 
New  England,  has  closed  up  at  Groton, 
Long  Point  and  gone  to  Phillips  Exeter 
Academy,  Exeter,  N.  H.,  for  the  winter. 
Maybe  we  can  get  him  to  put  N.  H.  back 
on  the  map.  Our  ears  tell  us  the  1QP 
is  still  on  the  air  along  with  a  surprising- 
ly large  and  continually  increasing  bunch 
of  C.W.  down  in  Connecticut.  Someone 
musta  stucka  pin  into  the  gang  at  1AW, 
they're  on  quite  a  lot  lately.  When  arya 
gonna  put  in  C.W.  so  we  can  hear  you  up 
around  Boston  with  some  satisfaction? 

Robinson,  1CK,  has  resigned  as  Division 
Manager  owing  to  lack  of  time  to  put  into 
the  work  and  our  old  friend  VN,  Irving 
Vermilya,  ex-lHAA  now  1ZE  has  taken 
over  the  job.  Lets  all  us  followers  get 
behind  Amateur  Number  One  and  make 
New  England  the  best  division  in  the 
A.R.R.L.   

NORTHWESTERN  DIVISION 
H.  F.  Mason,  Mgr. 

MONTANA:  The  following  change  in 
personnel  has  been  made  since  last  month. 
7AGF  at  Troy,  Montana  has  been  ap- 
pointed Dist.  Sunt,  for  Dist.  No.  1,  succeed- 
ing 7VZ,  who  has  left  the  state.  Many 
stations  are  opening  up,  and  traffic  is 
passed  through  this  state  in  fine  shape  now. 
7AFG  at  Troy  is  keeping  up  7VZ7s  good 
work  in  the  northwestern  part  of  the  state, 
and  handling  things  well.  The  following 
stations  are  on  the  air  regularly,  and  QSR 
relay  traffic,  7ZU,  7ZG,  7AGF,  7QD,  and 
7HM. 

IDAHO:  Activities  are  on  the  increase 
with  the  coming  of  winter.  7JF  and  7WG 
are  keeping  the  air  clear  in  the  northern 
part  of  the  state,  but  report  no  new  sta- 
tions on  the  air.  70T,  7YA,  7AEM,  and 
7LO  are  making  Boise  quite  a  relay  center 
of  the  northwest.  7YA  is  using  his  old 
spark  set  temporarily  but  will  have  that 
200-watts  of  C.W.  on  the  air  soon.  7LN 
and  7EG  are  handling  traffic  in  the 
southern  part  of  the  state.  The  static 
season  being  over,  the  fellows  are  coming 
back  on  the  air  again,  and  getting  down  to 
business.  The  ninth  district  stations  are 
pounding  in  with  their  old  time  intensity, 
only  we  miss  the  sparks.  Traffic  through 
Idaho  will  be  handled  promptly  if  routed 
through  one  of  the  above  stations. 

OREGON:  Mr.  Royal  Mumford,  7ZJ, 
A.D.M.  for  Oregon,-  has  resigned  owing  to 
the  pressure  of  other  business.  We  are  all 
sorry  to  lose  him  as  he  knows  the  amateur 
game  well.  However,  we'll  call  the  gang 
together  soon,  and  elect  a  man  to  fill  his 
place.  In  the  meantime?  we  can  only  give 
a  summary  of  the  activities.  In  Portland, 
stations  doing  DX  are  7ZB,  7JW,  7ABS, 
and  7VF.  In  Eugene,  7MF,  7IW,  and  7TW 
are  still  doing  good  work.  Summer  static 
has  stopped,  and  receiving  conditions  are 


much  improved.  There  seems  to  be  quite  a 
oit  of  activity  throughout  the  state,  but  in 
some  parts,  there's  something  lacking.  Guess 
its  the  spirit.  Let  everyone  operating  a 
transmitter  in  Oregon  think  matters  over 
seriously,  and  when  we  get  the  new  Asst. 
Div.  Manager  appointed,  give  him  your 
whole-hearted  co-operation  towards  better 
reports  in  QST  and  a  livelier  interest  in 
thmgs  in  general. 

WASHINGTON:  Traffic  over  this  state 
is  taking  a  turn  for  the  better.  C.W.  is 
playing  an  important  part.  In  the  Grays 
Harbor  District,  D.S.  Hemrich  reports  the 
following  stations  on  the  air  and  taking 
traffic,  7NN,  7SC,  and  7SF.  7NW  has 
gone  to  Pullman  to  college,  and  expects  to 
pound  brass  at  7FI  this  winter.  In  the 
Tacoma  District,  7AGI,  7AW,  7BG  on 
spark,  and  7WM  and  7QE  on  C.W.  are 
doing  a  little  DX.  If  some  stations  in  this 
district  would  give  as  much  attention  to 
LD  work,  as  they  do  to  local  chewing,  we 
would  walk  off  with  the  honors  every  time. 

Conditions  in  the  Seattle  District  are 
very  much  improved  this  month.  QRN  has 
abated  somewhat,  and  a  new  set  of  traffic 
regulations  are  in  force.  7IY  has  been 
showing  the  boys  how  to  get  out  on  a  five 
watt  tube,  and  a  number  are  following  his 
good  example.  Among  them  are  7FD, 
7ADL,  7TN,  7BS,  and  700.  7IM  started 
to  junk  his  spark,  but  changed  his  mind. 
7BK  and  7IY  are  handling  the  bulk  of  the 
traffic.  70E  in  Bremerton  is  reaching  out 
with  his  C.W.  He  states  that  the  QRM 
from  the  sparks  annoys  the  ops  at  NPC, 
so  the  Bremerton  bunch  had  to  resort  to 
C.W.  FB.  At  present  there  are  three  sta- 
tions here.  7RK,  70E,  and  7WS  all  on 
C.W.  with  more  going  in  soon.  Consider- 
able traffic  is  being  handled  in  this  district. 
Mr.  Maybee,  7GE,  D.S.  of  District  No.  11 
has  been  appointed  Acting  Dist.  Supt.  for 
Dist.  No.  10,  and  states  that  if  there  any 
stations  in  this  district  (Kittitas,  Yakima. 
Klickitat  and  Benton  counties)  he  will 
make  a  trip  to  see  them,  and  help  them  out 
in  getting  amps  into  their  antennae.  7GE 
has  no  trouble  in  working  east  or  south. 
7TH  at  Walla  Walla  is  also  doing  good 
work,  clearing  7LU  consistently. 

In  general  the  routes  handling  most  of 
the  relay  traffic  are  as  follows:  The  route 
east,  which  starts  at  the  coast  from  either 
7IY  or  7BK  or  other  Sound  stations,  or 
from  7SC  or  7NW  in  the  Grays  Harbor 
Country,  or  from  7VF,  7JW,  7DP  or  7ZB 
or  others  in  the  Portland  District.  These 
stations  pass  traffic  to  7GE  at  Pasco,  or 
7TH  in  Walla  Walla.  7AGF  alternates  for 
some  of  the  traffic  from  the  northern  points. 
These  stations  usually  pass  the  messages 
on  to  either  7ZU,  7ZG  or  7LU,  who  work 
the  ninth  district  regularly.  70T  at  Boise 
is  also  handling  a  considerable  portion  of 
the  traffic  over  this  route.  It  is  hard  to  de- 
fine a  route  along  the  coast  into  California. 
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Traffic  for  those  parts  usually  gets  to  one 
of  a  few  traffic  clearing  stations  in  Van- 
couver BC,  Seattle,  Portland,  or  Eugene, 
Oregon,  and  goes  direct  to  a  number  of 
sixth  district  stations,  all  of  whom  are  very 
consistent. 

Receiving  conditions  have  improved  won- 
derfully turnout  the  division,  and  a  large 
number  of  stations  have  logged  calls  from 
every  district.  Everyone  seems  to  be 
letting  traffic  slide  since  the  advent  of  this 
super-DX  craze  which  the  C.W.  has  brought 
about.  However,  we  predict  that  before 
long,  the  C.W.  DX  records  will  be  common- 
place, and  well  all  settle  down  and  push 
traffic  through  again. 


ONTARIO  DIVISION 
A.  H.  K.  Russell,  Mgr. 

Ontario  is  going  to  be  right  along  with 
the  rest  of  the  gang  in  DX  relaying  this 
winter  if  September  is  any  indication  of 
what  will  come  off  later.  New  C.W.  sta- 
tions are  heard  on  the  air  every  night.  The 
Radio  Convention  held  in  the  early  part  of 
the  month  in  Toronto  brought  out  the  boys 
from  all  over  the  country  and  one  and  all 
swore  they  would  be  on  the  air  this  winter 
to  put  the  Ontario  Division  on  the  map. 

With  the  awakened  interest  in  view,  and 
to  make  the  Ontario  Division  more  easily 
handled,  the  division  manager  has  concelled 
the  previous  layout  of  stations  by  districts. 
There  were  formerly  six  Ontario  districts, 
but  these  have  been  cut  in  half  and  called 
western,  central  and  eastern  Ontario.  All 
of  Ontario  lying  west  of  the  81st  degree  of 
longitude  is  in  the  western  Ontario  district, 
and  all  east  of  the  78th  degree,  in  the 
eastern  district.  All  Ontario  between  these 
two  parallels  is  in  the  central  district.  In 
accordance  with  the  above  redistribution 
of  territory,  all  appointments  in  the 
Ontario  Division  have  been  cancelled.  The 
western  district  hereafter  will  be  looked 
after  as  district  superintendent  by  H.  R. 
Byerlay,  9BS,  Ingersoll,  Ontario.  The  cen- 
tral district  will  be  handled  by  the  division 
manager.  The  eastern  district  will  be 
handled  by  Orton  Donnelly,  3HE,  in  Kings- 
ton. All  men  looking  for  appointments  as 
city  managers  etc.,  are  requested  to  get  in 
touch  at  once,  with  their  respective  district 
superintendent. 

Western  Ontario,  when  it  gets  going,  is 
going  to  be  a  regular  hive  of  C.W.  activity. 
3TA,  3ABX,  3HD,  3BS,  and  3BV  all  will  be 
on  with  C.W.  immediately. 

In  central  Ontario  the  cl.ange  to  C.W. 
has  been  practically  complete.  3KP,  3ACJ, 
3SJ  on  the  Niagara  Peninsula  are  all  mem- 
bers of  the  Niagara  District  Radio  Associ- 
ation affiliated  with  the  A.R.R.L.,  and  all 
have  well  working  C.W.  transmitters.  This 
organization  has  appointed  G.  A.  Threader, 
SEP,  their  traffic  manager,  and  his  assist- 
ance will  be  greatly  appreciated  by  the  D.M. 


He  lives  in  St.  Catherines.  All  men  in  that 
district  should  correspond  with  him.  Across 
the  lake  in  Toronto  and  vicinity,  what 
efficiency  could  not  do,  the  inspector  has 
completed.  The  cutting  down  and  enforce- 
ment of  the  wave  of  175  meters  announced 
for  spark  transmitters  has  resulted  in  the 
practical  elimination  of  this  type  of  trans- 
mitter. 3CO  has  opened  up  with  2  Mullard 
250  watt  tubes  and  is  covering  great  dist- 
ances. 3CZ,  3CY,  3GK,  9AW  and  9AL  all 
have  50  watters  going.  3BP  is  heard 
occasionally  but  his  commercial  activities 
take  up  most  of  his  time.  9BJ  will  operate 
100  watts. 

In  eastern  Ontario  things  have  also  taken 
on  a  rosier  aspect.  3NE  and  3HE  in 
Kingston  are  operating  both  spark  and 
C.W.  3LU  is  opening  up  with  a  couple  of 
Mullard  250  watters.  He  has  Lowry  from, 
Toronto  down  there  helping  him.  31 L  is 
erecting  a  125  foot  mast  and  putting  in  a 
10  watt  C.W.  Queens  University  have  a 
special  license  9BT  but  will  likely  broad- 
cast  only.  The  most  promising  feature  of 
Kingston  is  that  they  are  working  on 
schedule  with  2AN  and  2AV  in  Montreal. 


PACIFIC  DIVISION 
J.  V.  WUe,  Mgr. 

(Manager  Wise  has  been  away  from 
home  for  the  past  month  and  writes  us 
from  Lake  Tahoe  that  he  will  be  unable  to 
get  in  much  dope  this  month.  He  hopes  to 
be  back  with  the  gang  sometime  in  October. 
— T.M.) 

The  weather  is  getting  better  every  night 
in  this  Division  and  we  will  soon  be  back  on 
the  old  winter  schedule  again.  The  eastern 
stuff  is  beginning  to  come  better.  The 
route  east  via  Denver  is  still  open.  Several 
of  the  fellows  are  putting  in  sink  rectifiers 
now  and  will  double  their  kick. 

6AAK  reports  no  traffic  for  his  district 
for  this  month. 

As  may  be  seen  from  the  traffic  report  of 
messages  handled,  C.W.  has  the  lead  and  it 
looks  as  if  we  would  soon  have  the  sparks 
dragging. 

ROANOKE  DIVISION 
W.  T.  Gravely,  Mgr. 

Its  a  sad  story  mates  but  we  didn't  reach 
that  2500  goal.  However,  a  grand  total 
of  2437  isn't  so  bad.  Make  it  3000  next 
month.  Traffic  thi3  month  is  a  500%  in- 
crease over  that  of  a  few  months  ago. 
There  are  a  lot  of  outstanding  features  in 
this  report  and  it  deserves  careful  perusal, 
especially  that  Porto  Rico  dope. 

S«>me  of  the  gang  have  been  pining  to 
get  ii  the  little  box  iii  QST.  In  orJcr  that 
their  wish  may  be  gratified  to  some  extent, 
we  hereby  inaugurate  our  own  box  which 
will  be  a  regular  feature  in  our  report 
hereafter.  High  Traffic  station  both  spark 
and  C.W.  will  be  included. 
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C.W. 

Albert  Parker,  4EA 
340 

New  Bern,  N.  C. 
Spark 

Stealey  &  Morris,  8BDA 
224 

Parkersburg,  W.  Va. 


WEST  VIRGINIA :  A.D.M.  Heck  reports 
£reat  awakening  of  activity  and  interest 
in  his  state.  Although  lagging  a  little  in 
recent  reports,  it  has  come  forward  with  a 
rush  this  month  and  eclipsed  Virginia  and 
is  running  North  Carolina  a  close  second. 
8CHO  for  several  reasons  has  not  been 
able  to  handle  any  traffic  this  month  but 
he  keeps  a  close  watch  on  the  activities  of 
his  stations. 

First  District:  D.S.  Jones,  8SP,  turns 
in  a  fine  report  for  his  district.  8AFD  is 
heavy  man  in  this  district.  He  is  on 
practically  every  night  and  worked  194 
stations  last  month  and  only  using  15  watts. 
FB.  8BPU  and  8AUE  are  both  reaching 
out  and  helping  make  this  district  a  reli- 
able traffic  point.  8SP  has  been  working 
only  in  jerks  but  managed  to  get  off  56, 
including  message  to  Hawaii  from  1AW. 
Watch  out  for  8AQV  with  100  watts  and 
8AUE  with  10  watts,  coming  up. 

Second  District:  No  report  from  this 
district.  Only  one  station  in  it,  that  of  the 
D.S.  Liller  of  Keyser.  We  understand  he 
has  been  on  the  move  which  accounts  for 
his  inactivity. 

Third,  Fourth  and  Fifth  Districts:  No 
special  report  of  activities  in  these  districts. 
Each  of  the  D.S.'s  got  off  some  traffic  as 
report  shows.  Stalnaker  at  8CAY  12, 
Murrill  8AMD  fine  work  with  148.  In  the 
Sixth  8BDB  and  8BKE  to  old  reliable  con- 
tributed to  the  quote.  (We  wish  8BDB 
wasn't  so  hard  to  send,  we  might  work 
him  more  often.)  8BKE  is  on  the  air  often 
and  handles  traffic  in  snappy  style.  8CQH 
at  Huntington  is  opening  up  with  50  watter. 

A  word  in  passing;  your  D.M.  has  heard 
several  comments  on  the  snappy  way  traffic 
moves  through  your  division.    Keep  it  up. 

Sixth  District :  Here  is  where  the  sparks 
shine.  Our  "super"  spark  8BDA  throws  a 
scare  in  the  C.W.  camp  with  224,  leading 
the  state  by  a  safe  margin,  using  a  1  k.w. 
coffin,  and  has  worked  5ZA  QSA  vy. 
"Watch  our  Dust!"  is  their  slogan.  8IC, 
another  spark,  turns  in  3. 

VIRGINIA:  What's  the  matter  fellows? 
Everyone  sort  of  slacked  off  this  month. 
With  a  little  more  activity  here  we  would 
have  gotten  that  2500.  However,  with  3IW 
back  with  us,  believe  we  can  regain  our 
place  in  the  sun.  A.D.M.  Wohlford  requests 
a  little  more  promptness  in  turning  in  re- 
ports and  that  they  be  itemized  more  fully. 

First  District:  Only  a  few  stations  are 
working  in  this  district,  yet  they  handled 


the  bulk  of  the  state's  traffic.  3MK  ia  a 
regular  "boiled  owl"  and  uses  that  100 
watts  to  shove  through  212.  He  is  an  old 
timer  who  knows  how  to  get  the  stuff 
through.  F.B.,  OM.  3ZZ  is  testing  out  the 
500  watt  outfit  but  hasn't  yet  struck  its 
stride.  3ACK  on  spark  has  handled  21. 
3ACZ  is  moving  out  of  state.  3ATZ  and 
3BVC  have  finished  their  overhauling  and 
are  with  us  once  again. 

Second  District:  Say,  OM,  get  that  re- 
port in  earlier  and  make  it  more  detailed. 
3TJ  contributed  70  this  time  which  is  FB. 
Petersburg  is  right  with  us  again,  3AUU 
23;  and  3BMN  8.  3AUU  is  working  Dan- 
ville,  150  miles,  in  daylight  regularly. 

Third  District:  3AJG  has  a  fifty  watter 
on  the  way  but  is  now  using  two  fives  until 
the  big  set  is  completed.  He  is  a  newcomer 
to  our  traffic  report  but  will  be  a  big  help. 
3BVL,  is  breaking  through  in  good  shape 
and  handling  more  and  more  traffic  every 
month.  3MO  has  not  yet  gotten  up  his 
sticks  and  is  usnig  the  chimney  as  a  sup- 
port with  the  aerial  only  8  ft.  off  roof. 
Daylight  schedules  are  being  maintained 
regularly  with  Norfolk  stations.  3BIJ  is 
adding  another  fifty  and  will  be  back  strong 
next  month. 

Fourth  District:  3BLF  is  the  only  station 
here.  He  has  just  completed  an  82'  mast 
and  other  improvements  and  will  resume 
his  old  place  in  the  traffic  report. 

Fifth  District:  D.S.,  Lewis,  3IW,  has 
been  off  on  a  Naval  cruise  and  is  sorely 
missed  in  this  month's  traffic  report,  but 
we  are  happy  to  say  he  will  be  with  us 
again  with  both  feet  foremost  next  month. 

Sixth  District:  No  report.  Understand 
D.S.  Bradley  is  off  on  a  visit. 

Seventh  District:  3ZX  shot  a  condenser 
on  his  spark  and  is  out  until  he  can  make 
repairs.  Use  C.W.  OM,  and  forget  about 
it.  D.S.  Key,  3ZAA,  has  finished  his  C.W. 
outfit  and  will  be  on  soon.  He  hopes  to  get 
stations  at  Staunton  lined  up  and  would 
like  to  hear  from  those  interested. 

Eighth  District:  Owens  of  3APR  at 
South  Boston  is  now  D.S.  for  this  district. 
He  is  doing  some  remarkable  work  con- 
sidering the  difficulties  he  has  to  encounter. 
He  maintains  a  daylight  schedule  with  3CA 
at  Roanoke  and  3BZ  and  3AEV  at  Dan- 
ville and  is  getting  some  good  DX  besides. 
3BZ  and  3AEV  at  Danville  are  warming 
up  now  and  will  try  and  hold  down  this 
section  of  the  state.  3BZ  is  being  heard 
far  and  wide  but  other  affairs  prevent  him 
from  working  at  the  set  more. 

Ninth  District :  3RF  is  back  in  the  game 
and  should  be  heard  soon.  3BHS  at  Salem 
is  installing  C.W.  and  will  be  with  the  gang 
soon  we  hope.  3CA  is  doing  the  majority 
of  the  traffic  work  in  this  district. 

Tenth  District:    No  report. 

NORTH  CAROLINA:  Just  thought  we 
would  save  the  best  for  the  last  fellows. 
The  old  north  state  is  THERE.    We  have 
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got  to  hand  it  to  you.  Over  a  thousand 
messages  in  this  state  alone!  We  believe 
that  there  is  more  activity  along  relay 
lines  in  this  state  than  any  other  in  the 
union.  If  you  don't  believe  it,  read  the 
following: 

First  District:  This  district  now  has  a 
whole  string  of  good  ones,  4DC,  4GX,  4LJ, 
4NV,  4EN  all  going  strong.  Much  daylight 
work  is  being  done  and  good  distances 
covered.  About  25  messages  go  through 
this  district  every  Sunday  afternoon.  In 
fact,  through  the  entire  division  a  great 
deal  of  Sunday  daylight  work  is  carried  on. 

Second  District:  That  Asheville  bunch 
never  falls  down.  Always  on  the  job  with 
a  big  report.  Here's  a  district  where  the 
A.R.R.L.  spirit  runs  high.  The  old  reli- 
ables, 4GH,  4DS,  4LP  and  4KC  are  keep- 
ing up  the  good  work  with  4MW  tempor- 
arily out  of  the  running,  due  to  transfor- 
mer troubles.  Asheville  and  vicinity  is  al- 
ways a  reliable  relay  point  and  the  good 
station  of  that  district  will  keep  it  so. 

Third  District:  D.S.  Robertson  reports 
that  nothing  can  be  gotten  out  of  the 
Charlotte  bunch  but  that  he  is  in  hopes 
that  some  one  will  come  forward  and  help 
out  the  relay  situation  there.  Charlotte  is 
a  horrible  example  of  what  broadcasting 
will  do  to  a  town.  His  own  station  4ID  has 
been  fairly  active  and  18  messages  have 
been  handled.  4CQ  is  also  heard  from 
with  6. 

Fourth  District:  Oh  Boy!  listen  to  this. 
Over  800  messages  handled  in  this  district 
alone.  Surely  no  division  manager  could 
want  two  better  workers  than  4EA  and 
4BX  or  two  more  promising  ones  than  4 FT 
or  4NT.  4 FT  is  working  on  regular 
schedule  with  Porto  Rico  and  handled  8 
messages  with  station  401  on  that  island. 
This  is  the  best  piece  of  individual  work 
done  in  the  division  for  some  time.  4FT 
by  the  way,  has  been  reassigned  to  Donald 
Parsley,  of  Wilmington,  N.  C.  and  is  not 
located:  in  Atlanta,  Ga.  4BX  and  4EA  have 
both  worked  401.  All  three  stations  de- 
serve the  greatest  credit  possible  for  this 
fine  work. 

NOTICE:  ALL  TRAFFIC  FOR  PORTO 
RICO  SHOULD  BE  HEADED  INTO  THE 
ROANOKE  DIVISION  WHERE  IT  WILL 
BE  QSR'ED  TO  4FT,  4BX  OR  4EA  AND 
PROMPTLY  PASSED  ON  TO  401.  We 
claim  to  be  the  first  division  in  the  country 
to  organize  and  work  a  traffic  route  to 
Porto  Rico  and  the  three  stations  men- 
tioned above  did  it.  (Wake  up  East  Gulf!) 
4NT  rolled  up  27  this  month.  FB.  OM. 
D.S.  Donahue,  4MF,  is  still  operating  spark 
and  handled  10.  He  is  changing  over  to 
O.W.  Watch  the  traffic  grow.  Congrats 
on  your  district,  OM.  (Correction:  We 
said  your  name  was  Haiiant  in  our  last 
report.  Our  mistake,  OM,  we  know  now  it 
is  Hinnant,  but  what's  a  name  among  hams. 
Get  a  call.— T.M.) 


Fellows,  we  don't  know  where  this 
Roanoke  Division  will  stop.  We  have  got 
them  all  taking  notice  and  well  they  might. 
Keep  up  the  same  spirit  and  go  to  it.  We 
just  can't  express  our  joy  at  the  fine  work 
being  done. 

ROCKY  MOUNTAIN  DIVISION 
N.  R.  Hood,  Mgr. 

COLORADO :  The  Reynolds  Radio  Com- 
pany of  Denver  started  handling  A.R.R.L. 
tramc  In  a  period  of  five  days  they  put 
thirty  messages  through  and  the  nightly 
total  is  growing. 

J.  F.  Carpenter,  formerly  of  Minneapolis. 
Minn.,  has  become  associated  with  9ZAF 
and  is  now  city  manager  of  Denver.  Mr. 
Carpenter  needs  no  introduction  to  QST 
readers  as  he  will  be  remembered  as  the 
hero  of  the  storm  routes  up  in  the  Twin 
Cities  last  spring. 

It  sure  sounds  good  to  listen  to  oceans 
of  C.W.  sigs,  and  lots  of  I.C.W.  stations 
pounding  in  with  winter  intensity.  The 
sparks  are  there  also,  but  seem  to  be  fewer 
in  number.  9AMB  is  using  one  five  watt 
tube  for  transmitting  and  he  reports  that 
he  is  getting  2.8  amps  antenna  current. 

The  radio  club  activities  have  taken  a  big 
jump  and  the  entire  radio  game  is  rapidly 
smoothing  out.  There  still  exists  a  need 
m  the  phone  proposition  that  will  soon  be- 
come more  regulated.  Due  to  that  fact 
not  much  traffic  can  be  moved  through  Den- 
ver until  at  least  10 :00  p.m. 

WYOMING:  Wyomin*  shows  a  pick 
up  of  traffic  work  along  with  the  rest  of 
the  states  in  the  division.  Take  note  of 
what  7LU  has  done  in  traffic  handling. 
206  messages  all  on  C.W.  of  15  watts.  7LU 
has  had  two  operators  on  and  the  station 
has  been  on  the  air  consistently.  That 
shows  what  can  be  done  when  we  stick  by 
the  ship.  7DH  has  a  10  watt  set  just  about 
completed  and  with  his  spark  set,  has  kept 
his  station  on  the  air.  7AFW  using  a  5 
watt  bottle  has  been  heard  consistently 
over  a  900  mile  radius.  He  is  district  super- 
intendent for  district  #1  of  Wyoming.  7ZV 
has  a  dinger  of  a  regenerative  set  made  and 
C.W.  sigs  pound  in.  His  20  watts  on  C.W. 
with  a  big  "T"  aerial  will  be  heard  as  far 
as  his  old  spark  set,  which  was  one  of  the 
best  in  this  country.  7GK  is  back  at 
Laramie  now  and  we  may  expect  something 
from  the  Wyoming  U.  soon,  as  radio  activ- 
ities there  have  started  with  the  fall  term 
of  school.  7ZO  has  a  new  Reinartz  and 
sigs  from  the  coast  to  Ohio  are  QSA.  One 
thing  that  makes  us  feel  good  is  that  QRN 
is  rapidly  on  the  decline  and  the  nights 
are  practically  clear  now.  More  6th  district 
stations  are  being  heard  now  and  west 
bound  traffic  is  moving  through  quite  nice- 
ly. With  a  western  outlet  open  we  now 
have  outlets  in  all  directions. 

UTAH:  6AWH  is  back  on  the  air  with 
a  wicked  hi  K.W.  spark  set  that  seems  to 
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shatter  the  C.W.  records  we  hear  so  much 
about.  GAWH  has  a  wonder  spark  set 
and  nightly  covers  great  distances.  6BOE 
is  another  wonder  C.W.  station  in  this 
state.  With  one  50  watte r  he  pushes 
5-T.C.  amps,  up  the  lead-in.  He  is  vy 
QSA  all  over  this  division.  District  #2, 
has  made  things  move  as  far  as  traffic  is 
concerned.  It  sure  looks  good  to  see  some 
of  the  old  A.R.R.L.  pep  getting  back  in  the 
state  and  to  see  the  traffic  reports  jump- 
ing. We  have  a  great  many  very  interest- 
ing things  to  happen  this  winter  which  will 
be  the  banner  year  for  Utah.  6ATQ, 
6ARU.  6ATH  and  6BKE  did  not  get  a  full 
start  but  are  out  for  blood  now.  6BGH, 
6ARU  and  the  Snow  Normal  School  are 
on  with  ten  watts  each  and  6ATH  and 
6ATQ  have  5  watters  each.  6ATQ  has 
done  some  wonderful  work  with  his  five 
watts  as  have  the  rest  of  them,  being  re- 
ported QSA  in  San  Diego.  Calif,  and  re- 
liable communication  has  been  carried  on 
with  9BS.  Harold  Chirstensen,  6ARU,  has 
been  appointed  city  manager  for  Provo, 
and  Glen  Quillman,  6AEZ,  has  been 
appointed  city  manager  for  Ogden. 

VANCOUVER  DIVISION 
J.  T.  North,  Mgr. 

Traffic  has  been  light,  but  most  encourag- 
ing reports  are  coming  in  from  all  sections 
of  the  division  regarding  the  preparations 
that  are  being  made  for  the  winter  season. 
Alberta  has  brought  forth  two  promising 
stations.  9AC  at  Calgary,  Alta.,  and  4DQ 
at  Vulcan.  Both  are  working  out  fine  with 
C.W.  sets. 

VANCOUVER:  The  stations  handling 
traffic  in  this  district  during  the  past  month 
are:  5CN,  5DO,  5CD,  3EC,  5DK  and  9BD, 
all  on  spark.  On  C.W.  5BQ  is  the  only  one 
on  consistently,  but  5BR  worked  south  for 
a  short  time  with  5  watts.  5CN  has  iust 
got  going  again  on  spark  but  his  C.W.  is 
still  in  the  making.  9BD  handles  traffic 
with  4BV  Loreburn,  Sask.,  regularly  and 
also  with  9AC  Calgary  on  schedule  and  has 
no  trouble  working  them,  as  well  as  dozens 
of  southern  stations.  There  will  be  a  great 
deal  doing  in  this  division  in  the  months 
following  as  there  are  a  great  many  new 
stations  under  way. 

DUNCAN:  Superintendent,  5CT  is  going 
fine  on  low  power  C.W.  and  will  be  doubling 
his  power  soon. 

PRINCE  RUPERT:  No  report  in  from 
Supt.  Barnsley,  but  5CX  on  C.W.  has  just 
been  heard  in  Vancouver  so  we  should  soon 
be  QSO  with  P.R.  and  Alaska. 

VICTORIA:  No  appointments  have  been 
made  here  as  yet,  but  5DX  is  getting 
around  to  7's  on  his  spark,  and  is  QSO 
Vancouver.  We  would  like  to  hear  a  few 
more  Victoria  stations  as  there  are  plenty 
of  "nearly  good"  transmitters  over  there 
that  should  be  improved. 

In  the  Province  of  Alberta,  4DQ,  C.W., 


has  been  reaching  out  of  late  and  can  QSR 
east  and  south.  9AC  in  Calgary  is  doing 
good  work  with  a  100  watt  set.  Alberta 
amateurs  who  are  willing  to  take  a  part 
in  A.R.R.L.  work,  QSL  to  the  new  division 
manager,  5AK,  at  Vancouver,  and  give  him 
a  description  of  your  outfit.  9BD  will  con- 
tinue to  operate  all  through  the  winter  but 
the  D.M.'s  new  QRA  will  be  Seattle,  where 
the  7's  hold  the  ether. 

5CZ  Vancouver,  is  the  new  assistant 
division  manager  for  B.C.  and  5CN  is  city 
manager  for  Vancouver.  The  new  crew 
should  keep  things  moving  in  relay  lines 
and  the  "Gang"  should  give  them  all  the 
support  possible. 

WEST  GULF  DIVISION 
F.   M.   Corlett,  Mgr. 

There  seems  to  be  some  misunderstand- 
ing about  MEMBER  STATIONS  report- 
ing traffic  handled  regardless  of  whether 
they  are  OFFICIAL  RELAY  STATIONS 
or  not.  Why  certainly,  all  A.R.R.L.  sta- 
tions are  to  report  the  activities  of  their 
stations  each  month.  By  reporting  to  your 
district  superintendent  he  will  be  in  a 
position  to  know  what  you  are  really  doing 
and  if  you  deserve  an  OFFICIAL  RE  LA"? 
STATION  APPOINTMENT  or  not  The 
idea  is,  all  stations  that  are  handling  relay 
traffic  will  be  issued  OFFICIAL  APPOINT- 
MENTS and  eventually  it  will  work  out  to 
where  only  the  OFFICIAL  RELAY  STA- 
TIONS will  be  the  ones  reporting  each 
month,  unless  it  is  some  new  member  sta- 
tion just  opening  up.  Occasionally,  district 
superintendents  will  include  in  their  re- 
ports, reports  of  non-member  stations  or 
stations  who  have  allowed  their  member- 
ship to  expire  and  of  course  there  is 
nothing  for  the  division  manager  to  do  ex- 
cept "blue  pencil"  these  reports. 

NEW  MEXICO:  Traffic  is  going  through 
OK  to  the  west.  No  appointments  have 
been  made  as  yet,  so  applications  should 
be  made  to  assistant  division  manager, 
Louis  Falconi,  Box  421,  Roswell,  New 
Mexico,  or  get  in  touch  with  him  by  radio, 
5ZA. 

SOUTHERN  TEXAS:  Summer  is  gone, 
and  each  night  seems  to  be  better  than  the 
one  just  passed  for  relay  work.  The  sta- 
tions that  are  operating,  no  matter  where, 
are  all  being  received  in  South  Texas  by 
the  more  selective  and  more  up  to  date  in- 
struments which  are  now  in  use  by  practi- 
cally every  old  time  amateur.  Ana  have 
you  too  noticed  that  10  watt  DX  comes 
through  with  much  the  same  signal 
strength  as  the  50  and  250-watt  bottles  do. 
East  Texas  district  superintendent  Harvey 
C.  Sundstrom,  1716  Lubbock,  is  still  send- 
ing out  his  plea  for  correspondence  with 
those  interested  in  transmitting  in  the 
relay  game.  Houston  has  been  well  repre- 
sented by  5AE  and  5BA  during  the  past 
month,  who  are  among  the  few  who  opened 
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the  season  with  completed  instruments. 
5XV  was  not  so  good  this  month.  5 1  At  at 
Galveston  is  holding  down  the  island  with 
an  efficient  C.W.  set.  Central  Texas  has 
the  same  complaint  of  lack  of  stations  oper- 
ating. Dist.  superintendent  £.  A.  Sahm, 
at  New  Braunfels,  is  the  proper  one  to 
correspond  with  regarding  relay  station 
appointments.  5RA  deserves  special  credit 
for  his  persistency  and  good  work  west 
this  month.  District  superintendent  L.  D. 
Wall,  216  Pereida  St.,  San  Antonio,  writes 
that  everything  is  still  in  his  district  this 
month  but  if  building  is  any  indication, 
next  month's  report  will  be  startling. 
6ADI  of  the  San  Benito  Radio  Club,  located 
way  down  in  the  valley,  is  practically 
ready  to  open  up,  and  will  be  our  farthest 
south  station.  Far  west  Texas  with  El 
Paso  as  the  center  receives  no  representa- 
tion this  month  because  of  their  failure  to 
answer  correspondence  regarding  appoint- 
ments. Please  bear  in  mind  that  as  in- 
dividuals you  should  correspond  with  your 
district  superintendent,  and  the  district 
superintendents  should  correspond  with  the 
assistant  division  manager  of  your  section. 
This  would  eliminate  the  much  too  heavy 
correspondence  the  division  manager  and 
the  assistant  division  manager  are  bur- 
dened with. 

NORTHERN  TEXAS:  Mr.  J.  R.  Mar- 
tin, 517  12th  St.,  Wichita  Falls,  Texas,  has 
accepted  the  appointment  of  district  super- 
intendent of  district  #3  which  includes  the 
following  counties:  Hardeman,  Foard, 
Knox,  Haskell,  Jones,  Shackelford,  Throck- 
morton, Baylor,  Wilharger,  Wichuta,  Ar- 
cher, Young,  Stephens,  Palopinto,  Jack. 
Clay,  Montague,  Wise  and  Parker.  All 
men  in  these  counties  please  let  Mr.  Martin 
hear  from  you. 

District  superintendent  West,  has  just 
returned  from  a  big  trip  and  says  that 
everything  is  now  set  for  a  good  season. 
He  is  now  designing  a  100  watt  C.W.  set. 
At  present  Mr.  West  is  operating  with  Mr. 
Homver  Carr  station  5TU.  5TU  has  no 
trouble  getting  messages  east  and  west  via 
5ZL  and  5JB. 

5AL  has  decided  that  two  can  live  as 
cheap  as  one  so  he  has  an  O.W.  for  a 
partner  but  some  how  traffic  has  fallen  off 
this  last  month.  5DI  has  a  new  C.W.  sta- 
tion and  has  done  some  real  DX.  5QI  has 
replaced  his  old  spark  with  10  watt  C.W. 
and  has  worked  every  district  since  he 
started.  There  will  be  a  5  watt  C.W.  at 
5PJ  which  will  be  operated  by  the  O.W.  of 
the  Ft.  Worth  City  Manager,  Mr.  Garrett. 
The  O.W.  at  5PJ  will  be  glad  to  QSR  regu- 
larly 10  to  11  p.m.  any  day.  Mrs.  Garrett 
is  conducting  a  class  in  radio  at  the 
Brantley-Draughon  College  and  has  turned 
out  several  who  are  doing  DX  work  over 
the  state. 

District  superintendent  Martin  reports 
an  increase  in  activities  in  his  territory. 


C.W.  signals  on  amateur  waves  are  in- 
creasing and  sixth  district  stations  are  be- 
coming readable  through  the  atmospherics. 
Relay  routes  are  under  construction  in  the 
west  part  of  district  5  and  the  east  part  of 
district  6.  51F  now  5ZH  has  been  licensed 
to  work  375  meters  along  with  100  watts 
of  C.W.  5ZAW  is  installing  10  watts  of 
C.W.  5VA  is  installing  spark  to  work 
along  with  his  10  watt  C.W.  (!) 

OKLAHOMA:  Tulsa  now  has  two  de- 
pendable A.R.R.L.  stations.  5SR  has  just 
completed  a  20  watt  C.W.  and  I.C.W.  using 
A.C.  5WX  has  completed  a  20  watter  using 
a  self-rectifying  circuit.  Many  broadcast 
listeners  of  that  section  have  begun  to  turn 
and  are  sending  in  for  licenses,  which  in- 
dicates that  some  good  relay  stations  may 
open  up  soon. 

Well!  Well!  Oklahoma  City  now  has  a 
sure  enough  O.W.!  Can  copy  about  10  per 
and  learning  fast  which  sounds  like  busi- 
ness. Of  course  you  are  wondering  who 
she  is  but  just  to  be  contrary  we  are  going 
to  keep  it  a  secret  .for  the  time  being  any- 
way, however,  watch  you  step  when  work- 
ing 5ZAT,  for  the  Mrs.  may  be  at  the  key! 

Just  seems  as  if  we  can't  get  anybody 
lined  up  in  the  northern  part  of  the  state. 
5ZZ  of  Blackwell  will  not  be  in  operation 
this  winter  due  to  Schonwald  being  in 
school.  5ZQ  is  also  away  in  school  and 
his  station  will  be  silent.  5LO  has  turned 
toward  the  commercial  game  which  elimin- 
ates another  good  traffic  station.  5PU 
manages  to  keep  going  but  latest  reports 
indicate  that  he  will  not  be  on  more  than 
three  nights  per  week.  5ZM  has  been  very 
consistent  during  the  past  summer  and 
should  be  in  a  position  to  do  some  good 
relay  work  this  season.  5ZAT's  140  foot 
self-supporting  steel  mast  looks  like  busi- 
ness to  us.  This  gives  Okla  City  two  ama- 
teur masts  each  of  which  is  more  than  120 
feet  in  height.  5ZAV  is  the  other  "lucky 
bird."  5XT  and  5ZG  have  arranged  a  day- 
light schedule  and  traffic  will  be  handled. 
5ZM  will  probably  be  included  in  this 
schedule  and  we  predict  splendid  results. 
During  the  summer  5RJ  of  Sapulpa  oper- 
ated a  10  watter  and  got  out  in  fine  style. 
5BM  and  others  are  petting  lined  up  for 
some  real  work.  "BM"  reports  that  his 
50  watt  set  will  be  going  soon  after  moving 
to  his  new  location  and  everything  in  gen- 
eral rebuilt.  Not  much  activity  going  on  in 
our  southeast  and  southwest  districts.  5DS 
will  be  heard  before  long  as  a  new  C.W. 
is  about  completed.  We  have  6TJ,  5HA. 
5VM,  5ABB  and  5ZG  who  will  be  heard 
during  this  season.  5ZG  will  work  on  day- 
light schedules  almost  entirely  at  which 
traffic  will  be  handled  on  fone.  6QH  is  com- 
pletely dismantled  and  may  not  work  any 
more.  5LB  is  putting  in  a  fone  set.  BMP 
and  5ADQ  are  installing  100 -watts  sets 
which  makes  us  want  to  cast  a  tear  for  the 
(Continued  on  page  6A) 
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Amateui-  E^dio 
Station^ 


9XAQ,  Boulder,  Colo. 


9XAQ  is  the  station  of  the  Electrical 
Engineering  Dept.  of  the  University  of 
Colorado  at  Boulder,  Colorado.  Much 
attention  has  been  given  to  the  most  effici- 
ent arrangement  of  apparatus  in  the 
station. 

The  receiving  aerial  is  300-ft.  long,  160- 
ft.  high  at  one  end  and  50-ft.  high  at  the 
other.  The  transmitting  aerial  is  a  6-wire 
inverted  L  directive  west,  100-ft.  long  and 
•60-ft.  high.  Ground  connection  is  made  to 
the  steel  frame  of  the  building  in  which 
the  operating  room  is  located. 

The  receiving  set  consists  of  a  three- 
coil  honeycomb  set  on  unit  panels,  with  one 
step  of  audio  amplification.  Single-layer 
coils  are  used  for  short  waves.  Several 
other  experimental  receiving  sets  are  avail- 
able, but  the  honeycomb  set  is  used  for 
regular  work  and  has  given  complete  satis- 
faction. Brandes,  Federal  and  Baldwin 
phones  are  used. 

The  spark  transmitter  is  used  only  for 
emergency  work,  though  it  has  some  good 
records  to  its  credit.  It  consists  of  a  Clapp- 


Eastham  40,000-volt  1  K.W.  transformer, 
Clapp-Eastham  condenser,  10-point  Ben- 
wood  gap,  and  a  "bird  cage"  O.T.  The 
spark  has  been  heard  in  23  states. 


The  20-watt  C.W.  set,  superseding  the 
spark,  uses  four  Western  Electric  "E" 
tubes  in  the  1DH  circuit.    For  phone,  two 
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tubes  are  used  as  oscillators  and  two  as 
modulators  in  the  Heising  constant-current 
system.  The  antenna-plate  inductance  con- 
sists of  40  turns  of  No.  12  wire  on  a  4-inch 
tube,  and  the  grid  coil  of  14  turns  of  No. 
20  shunted  by  a  .0005-mf d.  variable  conden- 
ser. The  grid  condenser  is  of  the  same 
capacity  and  is  shunted  by  an  8000-ohm 
grid  leak.  A  Federal  anti-capacity  switch 
serves  to  change  from  C.W.  to  phone,  as 
shown  in  the  diagram.  Keying  is  accom- 
plished by  breaking  the  positive  high- 
voltage  lead  by  means  of  a  relay.  The 
Federal  microphone  is  connected  in  the  cir- 
cuit only  when  the  key  is  down,  thus 
making  it  impossible  for  the  operator  to 
leave  the  station  with  the  battery  in  cir- 
cuit with  the  microphone.  The  high  volt- 
age is  furnished  by  a  600-volt  motor- 
generator  set  which  was  wound  by  the 
Vocational  department.  Due  to  the  lar$e 
number  of  commutator  segments,  the  oscil- 
lograms obtained  from  the  D.C.  supply  are 
very  good  and  no  hum  is  noticeable  on 
phone  at  a  distance  of  25  miles. 

The  switchboard  on  the  right  handles 
all  the  controls  with  a  minimum  of  time 
and  effort,  and  with  flexibility  enough  to 
serve  the  laboratory  for  the  radio  courses 
taught.    This  board  contains  the  switches 


sounder  and  substituting  the  armature  of 
the  sounder  for  the  knob  of  the  key.  The 
station  equipment  also  includes  a  Dicta- 
phone which  has  been  the  basis  of  many  in- 
teresting experiments.  Not  only  is  broad- 
casted music  "canned"  but  the  unlicensed 
Ford  coil  in  the  next  block  is  shown  what 
an  awful  racket  he  kicks  up.  (This  ought 
to  be  a  regular  feature  at  radio  club 
meetings. — Ed.) 

The  results  obtained  with  this  low- 
powered  transmitter  have  been  remarkable. 
The  C.W.  has  been  heard  in  Alaska  and 
the  Canal  Zone,  and  in  34  states,  as  far 
east  as  Orono,  Maine,  and  Washington,. 
D.C.  Traffic,  has  been  handled  with  Can. 
4CB,  7ZJ,  6XAD,  5XU,  4FT,  8VY,  and 
8AGZ.  On  275  meters  the  antenna  current 
is  5.5  amperes  on  C.W.  and  3.0  on  phone. 
On  phone,  traffic  has  been  handled  with. 
7YA,  Can.  4CB,  5XU,  6ZA,  and  9WQ. 
The  best  DX  on  phone  was  to  9WQ  at 
Carthage,  111.,  on  which  occasion  phone  was 
used  at  Doth  stations.  The  above  results 
were  obtained  with  normal  plate  current 
and  plate  voltage  of  550  volts.  A  200-watt 
set  will  be  in  operation  for  this  season. 
The  operators  at  9XAQ  last  year  were- 
Robert  Owen  (RO),  Wallace  Cassell  (WC), 
and  Herbert  Anderson  (HA),  pre-war  IDE. 


for  the  110  and  220-volt  A.C.  and  110-volt 
D.C.  lines,  the  generator  field  rheostat,  the 
battery  charging  switch  and  ampere-hour 
meter,  the  C.W.  and  spark  relays,  and  the 
starting  switches  for  the  C.W.  and  spark, 
as  well  as  the  lines  from  the  other  electrical 
laboratories  in  the  building.  Each  relay  is 
ingeniously  made  by  bending  the  lever  of  a 
telegraph  key  so  it  hangs  over  a  telegraph 


6AWP,  Santa  Ana,  Cal. 

6AWP  is  owned  and  operated  by  Everett 
W.  Thatcher,  known  on  the  air  last  year  as 
8GX.  The  station  is  located  at  407  W. 
First  St.,  Santa  Ana,  California. 

The  antenna  system  at  6AWP  consists 
of  a  four-strand  inverted  L  type  aerial 
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with  wires  spaced  four  feet  apart.  A  mast 
75  feet  in  height  supports  one  end  and  a 
50-footer  the  other  end.  The  lead-m  is 
brought  down  in  the  form  of  an  8-inch  cage 
A  counterpoise  duplicating  the  antenna 
and  directly  underneath  has  been  found  to 
be  much  better  than  the  usual  earth 
ground. 

The  C.W.  transmitter,  which  is  used  en- 
tirely at  present,  consists  of  two  five-watt 
tubes,  both  as  oscillators  in  a  modified 
Hartley  circuit.  High  voltage  is  obtained 
thru  an  Acme  200-watt  transformer  and 
the  popular  lead  and  aluminum  electrolytic 
rectifier  using  a  saturated  solu- 
tion of  borax.  Ten  such  jars  are 
used  (as  shown  in  the  photo) 
and  no  trouble  has  been  experi- 
enced from  overheating  or  crys- 
talization.  This  system  delivers 
about  500-volts  which  is  filtered 
by  two  1-mfd.  condensers  con- 
nected on  each  side  of  an  Acme 
single-coil  choke.  When  the 
tubes  are  oscillating  at  maximum 
efficiency  the  plate  current  is  95 
to  100-milliamperes  and  the  an- 
tenna current  1.7  amperes  on  200 
meters. 

The  receiver  is  a  Z-Nith  Re- 
generator with  a  two-stage  audio 
frequency  amplifier  and  Western 
Electric  phones. 

6AWP  has  been  frequently  heard 
over  2000  miles.  Report  3  have  been  received 
from  Cleveland,  Ohio;  Key  West,  Fla.; 
Yukatat,  Alaska;  and  Wailuku,  T.H.  Con- 
sistent work  is  carried  on  with  stations  up 
to  1500  miles  distant  and  thru  schedules  a 
great  many  messages  have  been  handled 
during  the  past  season. 

8  VY,  Kalamazoo,  Mich, 

Station  8VY,  belonging  to  F.  M. 
Louwaert  and  F.  N.  Wright,  is  located  at 
1227  N.  Burdick  St.,  Kalamazoo,  Mich., 
and  is  well  known  to  a  large  number  of 
amateurs.  The  C.  W.  signals  of  8VY  have 
been  reported  QSA  in  every  district,  on 
both  coasts,  Canada,  Alaska,  and  ships  at 
sea. 

Believing  that  10-watts  didn't  make  quite 
enough  noise,  8VY  joined  forces  with 
8CJU  and  together  they  out  in  a  50-watt 
bottle  with  high  hopes  of  adding  another 
soon.  Almost  everything  else  in  the  set 
has  been  made  by  the  owners.  Separate 
transformers  are  used  for  the  filament  and 
plate  circuits,  the  plate  transformer  de- 
livering 1100  volts.  The  rectifier  is  com- 
posed of  twenty  jars  with  aluminum  and 
lead  plates  and  "twenty-mule-team"  borax 
giving  lots  of  "kick"  to  the  signals.  The 
full  allotment  of  necessary  meters  of 
Jewell  manufacture  are  also  included  in  the 
transmitter. 


The  antenna  is  a  four-wire  cage  hunjr 
over  an  eight-wire  counterpoise,  and  used 
for  both  transmitting  and  receiving. 

The  receiving  set  is  of  standard  short- 
wave regenerative  design  but  with  spider- 
web  coils  substituted  for  the  vario-coupler. 
Stations  from  all  parts  of  the  country  have 
been  heard. 

As  proof  of  the  good  DX  this  station  has 
been  doing,  during  the  last  operating  sea- 
son 1595  cards  reporting  the  signals  of 
8VY  have  been  received,  531  stations 
worked,  and  a  large  quantity  of  relay 
traffic  handled. 


THE  OPERATING  DEPARTMENT 

(Continued  from  page  61) 
"old  spks"  but  only  goes  to  prove  that 
everybody  flops  for  C.W.  sooner  or  later. 

WINNIPEG  DIVISION 
J.  A.  Gjelhaug,  Mgr. 

J.  E.  Maynard  has  been  appointed  assist- 
ant division  manager  for  Saskatchewan  and 
4BV  has  been  appointed  district  superin- 
tendent in  his  place.  4BV  is  reaching  out 
in  great  shape,  he  claims  he  has  been  heard 
in  Hawaii,  thus  reaching  the  ambition  of 
most  of  the  amateurs  up  here.  4BV  says 
he  will  take  traffic  for  Alberta  as  he  works 
9AC  regularly.  It  looks  as  if  we  have  a 
substantial  and  dependable  route  to  the 
coast  for  this  winter.  4CB  or  4BV,  9AC, 
9BD.  4 AO  of  Moose  Jaw  is  working  on 
a  small  C.W.  set.  An  amateur  radio  con- 
vention will  be  held  in  Saskatchewan  on 
Thanksgiving  Day.  4GB  is  beginning  to  do 
relaying  and  will  only  oe  going  week-end 
nights.  4 FN  of  Saskatoon  will  be  open  for 
relay  traffic  this  winter.  4CP  will  be  going 
on  M>  k.w.  spark.  The  Saskatoon  Radio 
Club  will  have  C.W.  and  phone  this  winter 
and  will  handle  relay  traffic.  Many  others 
in  cities  to  the  east  are  building  sets  for  the 
winter,  and  it  only  remains  for  the  Mano- 
toba  district  to  complete  connections  to 
♦        (Concluded  on  page  66) 
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The  following  societies  were  affiliated 
with  the  A.R.R.L.  September  15th:  North 
Jersey  Radio  Association,  Newark,  N  J. 

i President,  W.  C.  Cooper;  Secretary,  Chas. 
!.  Huffman).  Central  Florida  Radio  Club, 
Winter  Park,  Fla.  (President,  C.  J.  Hal- 
dol** Secretary,  H.  E.  Cole).  Sharon  Ra- 
dio- Club,  Sharon,  Mass ,  (President,  John 
P.  Olson;  Secretary,  Donald  Hewin). 

Waukeeha  Radio  Amtttor  Club 
New  officers  for  the  W.R.A  C.  were  elect- 
©^September  20th  as  follows:  Walter  Fit- 
ting, president;  Robert  Lathrop,  vice-pres- 
ttetit;  Robert  Golding,  secretary;  Newton 
jRTillis,  treasurer  and  Wm.  Cronch,  Sgt  at 
grins.  Meetings  are  beta?  held  every 
Wednesday  at  which  time  interesting  lec- 
tures are  given.  The  club  operates  sta- 
tion 9BDD. 

The  following  local  traffic  regulations 
have  been  adopted  by  the  club: 
7:00  a  M.  to  4  :30  pm. — free  air 
12:15  p.m.  to  1  :30  pm.— QRX  for  WHA 
4 :30  P.M.  to  7 :00  p.m.— Local  work 
7 :00  p.m.  to  8 :55  P  M. — Reception  on'y 
8:55  p.m.  to  9:10  P  M. — QRX  for  NAA 
9  :10  p.m.  to  7 :00  a  m.— DX  traffic 


De»  Moines  Radio  Association 

The  Radio  Log  is  the  official  organ  of 
the  D  M  R.A.  and!  contains  news  of  interest 
to  its  members.  It's  a  snappy  little  paper 
and  it  should  keep  the  club  treasury  well 
above  water. 


Philadelphia  Amateur  Radio  Association 

The  P  A  R.A  held  its  first  meeting  of  the 
fall  on  Thursday,  September  21,  1922.  at 
1521  Columbia  Avenue,  which  will  be  the 
permanent  quarters  in  the  future.  The 
association  was  reorganized  and  new  offi- 
cers were  elected,  also  a  new  constitution 
was  adopted.  The  Board  of  Governors  was 
e'ect^d  as  follows:  T*.  M.  Knoll,  chairman; 
R  Kantrow,  C  G.  Benzing.  H  Blacker.  J. 
Mooney,  E.  V.  Eckert  and  J.  Rau.  The  fol- 
lowing officers  were  elected:  L  M.  Knoll, 

S resident;  J.  S.  Marsh  vice-™ resident:  W. 
:.  Martin,  secretarv:  H  C  Brooks,  treas- 
urer; and  J.  W.  Forsyth,  correspondence 
secretary. 

A  very  good  plan  for  helping  the  ama- 
teurs to  keep  out  of  trouble  from  interfer- 
ing with  the  broadcasting  stations  was  sug- 
gested and  all  members  agreed  to  help  this 


plan  along  by  making  it  a  section  of  the 
constitution  of  the  association.  Plans  were 
laid  for  a  very  active  amateur  winter  in 
Philadelphia. 

The  P.A.RA.  would  like  to  suggest  to 
all  persons,  before  making  a  complaint  to 
government  officials  about  interference 
from  Philadelphia  amateurs,  to  send  in  the 
complaint,  backed  by  proof,  to  the  Philsv 
delphia  Amateur  Radio  Association  who 
will  take  up  the  complaint  with  the  ac- 
cused amateur.  This  will  avoid  many  mis- 
takes and  trouble  for  all  Hands. 

The  association  has  changed  its  meeting 
dates  to  the  first  and  {bird  Thursdays  of 
each  month. 

Harrtsbnrg  Radio  Club 

The  H.R.A.  has  adopted  the  following 
traffic  rules: 

1.  In  order  to  give  due  consideration  to 
the  man  who  listens  omy  to  the  radio  tele- 
phone broadcasts,  all  amateurs  operating 
transmitters  will  refrain  from  using  same 
during  a  period  from  7:30  P.M.  until  10:00 

P.M. 

2.  Licensed  spark,  C.W.,  or  fone  sets 
will  have  the  air  from  10:00  P.M.  to  10:15 
p.m.  These  stations  will  be  arranged  al- 
phabetically by  the  Harrisburg  Radio  Club 
and  the  said  transmitters  will  QST  the 
number  of  messages  they  have  to  transmit. 
This  is  for  the  purpose  of  having  them 
lined  up  on  the  evening's  relays. 

3.  The  period  from  10:15  p.m.  to  10:45 
pm.  is  for  all  spark  coils  only.  During 
this  time  no  rock  crusher,  C.W.,  or  fone  will 
answer  if  called.  This  is  to  give  the  snark 
coils  the  time  to  work  each  other  without 
interference. 

4.  The  period  from  10:45  P.M.  to  2:00 
a.m.  will  be  for  the  high  powered  stations 
only.  Snark  coils  will  absolute'y  stop  send- 
ing at  this  time  unless  said  coil  wishes  to 
talk  with  a  hierh  powered  station. 

5.  The  period  from  2:00  a.m.  until  the 
succeeding  afternoon  at  4:00  p.m.  will  be 
turned  over  to  every  transmitter;  in  other 
words  free  air. 

6.  From  4:00  pm.  until  6:00  pm  the 
spark  coils  will  be  given  an  opportunity  for 
local  work  (refer  to  article  No.  3). 

7.  From  6:00  P.M.  until  7:30  p.m.  will 
be  for  high  powered  stations  who  wish  to 
transmit  to  local  amateurs,  or  any  other 
work. 


Digitized  by 


Google 


November, 


8.  This  shall  apply  for  Sunday  as  well 
as  week  days. 

Dakota  Division  A.R.R.L.  Convention 

The  first  Dakota  Division  Convention 
was  held  at  Minneapolis  on  September  7th 
and  8th.  The  first  day  was  devoted  to  reg- 
istration at  the  Headquarters  at  "the  West' 
Hotel,  with  a  tour  of  the  local  stations 
in  th?  afternoon.  Business  and  technical 
sessions  took  place  at  the  Engineering 
Building  of  the  University  of  Minnesota. 
The  following  are  the  papers  read  during 
the  several  sessions.  --.a*--.- 

Radio  Freouency  Amplification — D.  C.  Wallace,  9DR 
Data  on  C.W.  Operation — A.  P.  Upton,  U.  of  M. 
Transformer  Design  for  G.W. — Prof.  M.  E.  Todd, 
IT.  of  W. 

A.C.,  RectlflcaUon  for  C.W.—H.  R.  Skifter.  9YAJ 

The  convention  closed  with  a  banquet 
on  the  night  of  September  8th. 


broader  knowledge  of  radio.  Anyone  may 
call  any  Friday  evening  at  79  Eagle  St.,  or 
write  to  Sec.  H.  W.  Gerlach,  113  Oak  St, 
Brooklyn,  N.  Y.  All  communications  will 
receive  prompt  attention.  ! 


Milwaukee  Amateurs'  Radio  Club 

The  M.A.R.C.,  constituting  the  local  sec- 
tion of  the  A.R.R.L.,  has  resumed  its  activ- 
ities after  the  summer  lull.  The  annual 
election  of  members  to  the  Board  of  Di- 
rection has  been  held  and  C.  N.  Crapo, 
District  Superintendent,  elected  chairman, 
assisted  by  six  other  able  amateurs.  The 
Board  appointed  as  officers:  H.  E.  Ware- 
inc.  president;  E.  T.  Howell,  vice-presi- 
dent; H.  G.  Fawcett,  secretary;  and  various 
committee  chairmen. 

The  first  lecture  of  the  season  was  en- 
titled, "The  Vacuum  Tube  as  a  Radio  De- 
tector and  Amplifier,"  and  was  given  by 
E  R.  Stoekle,  Ph  D ,  Instructor  in  Radio, 
University  of  Wisconsin. 

Technical  Publication,  Relay,  Interfer- 
ence, and  Membership  committees  will  each 
be  responsible  for  certain  meetings  of  the 
month. 

This  organization  has  been  in  existence 
since  January,  1917,  and  meetings  are  held 
in  the  Milwaukee  Public  Museum,  Trustees' 
Room,  at  7:30  every  Thursday  evening.  A 

{>erpetual  invitation  is  extended  to  the  pub- 
ic. 


Greenpoint  Radio  Attn. 

The  Greenpoint  Radio  Association  has 
again  ooered  for  the  season  and  plans  are 
being  made  to  obtain  local  quarters  for  the 
club  where  the  DeForest  receiving:  set  ran 
be  installed.  The  club  is  being  reorganized 
and  a  drive  for  members  instituted.  Mem- 
bership is  open  to  all  who  wish  to  have  a 


■  -  THE  ROANOKE 

(Concluded  from  page  US) 
is  criss-crossed  by  a  maze  of  daylight  com- 
munication routes,  and  every  noon  and  all 
day  Sundays  the  air  is  busy.  Such  an  in- 
jection of  the.  pi'  A.R.R.L.  pep  hasn't  been 
witnessecl  in  many  a  day.  Brother  Gravi- 
ty's i|oys  have  simply  decided  that  they; 
were  going  to  make  a  name  for,  themselves 
and  they  ha^ve  got  busy,  built  the  stations, 
operated  them,  and  have  succeeded.  Gentle-; 
men  of  the  Koanoke,  to-day  you  lead  the 
country,  and  we  will  say  this:  there's! 
nothing  we  would  so  much  like  to  do  as 
to  saw  off  from  "this  job  for  a  few  months 
and  move  right  down  in  your  division,  and 
handle  traffic  with  you^  You  are  the  kind 
of  fellows,  we  like  to  know. 

Mr.  Gravely,  we  congratulate  you  and 
your  able  assistants,  sir.    You  have  added 
a  page  to  A.R.R.L.  history. 
  K.B.W. 

THE  OPERATING  DEPARTMENT 

" '  ( Concluded  from  page  6U) 
Ontario.    Let's  have  an  All-Canada-Relay* 
Route  this  winter. 

4CE  has  now  been  appointed  assistant 
division  manager  for  Manitoba  and  4BG 
still  holds  the  job  as  district  superintendents 
With  these  two  "live-wires"  at  the  wheel 
and  the  rest  of  the  gang  doing  their  best, 
we  look  for  some  good  reports  from  there, 
A  coast  to  coast  All-Canada-Relay-Koute  is 
what  we  are  after  boys,  and  when  we  all 
put  our  shoulder  to  the  wheel  we  can  make 
her  go. 

No  messages  have  been  handled  through 
4EZ  this  month  mostly  due  to  the  short 
transmitting  range  of  the  present  spark 
set  which  is  used  at  this  station.  Good 
work  has  been  done  though,  through  the 
summer  months,  as  regular  service  has  been 
kept  up  with  4 DO,  Straithclair,  Manitoba, 
a  distance  of  150  miles,  using  only  three 
Ford  spark  coils  for  transmission,  all  day 
time  work.  4EZ  will  open  a  reliable  route 
from  4CB  and  4BV  east  to  Winnipeg. 
Prompt  service  is  expected  to  be  rendered 
from  4EZ  this  winter  when  the  tube  set  is 
in  operation,  as  there  are  four  brothers  in 
charge  who  ar<*  all  capable  of  handling 
the  code  up  to  thirty  words  per. 
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In  the  August  columns  of  this  depart- 
ment mention  was  made  of  the  appointment 
of  Sheldon  G.  Hagen  as  Amateur  Deputy 
Radio  Inspector,  to  supervise  amateur 
activities  in  Seattle  and  vicinity.  This  re- 
port was  abstracted  from  the  columns  of 
a  Seattle  newspaper,  but  Radio  Inspector 
O.  R.  Redfern  has  requested  that  we  deny 
it,  explaining  that  no  such  appointments 
have  been  made  nor  can  be  made  until 
the  Department  of  Commerce,  which  is 
now  considering  the  matter,  issues  the 
proper  authority  to  the  Inspectors.  We 
regret  our  inaccuracy. 

It  is  with  deep  regret  that  we  learn 
of  the  death  of  Glenn  Phillips,  2BJF,  on 
August  9th.  He  was  only  nineteen  years 
of  age  and  built  and  operated  2BRB,  one 
of  the  best  2nd  district  *t*tions  with  his 
friend  Edward  Glaser.  Phillips  had  a  rep- 
utation as  not  fearing  any  kind  of  "juice," 
being  able  to  hang  onto  a  i 000- volt  Jline 
like  it  was  only  110.  His  death  came 
about  thru  a  peculiar  accident.  While  in 
bathing  a  high  sneed  motor  boat  got  out 
of  control  and  Phillips  was  struck  by  the 
propeller,  being  severely  injured  He  was 
Tushed  to  the  hospital  and  everything  done 
to  save  his  life  but  blood  poisoning :  set 
in  and  he  passed  on.    CUL,  2BJF.  . 

Wonder  if  4GL  realizes  what  he  is  re- 
sponsible for.  Some  nights  we  hear  more 
fast  and  rotten  sending  in  ten  minutes 
than  we  used  to  hear  in  a  full  evening 
before  the  war. 


In  the  radio-frequency  amplification  cir- 
cuits shown  in  the  leading  article  in  Sep- 
tember QST,  results  can  be  improved  by 
Connecting  a  small  fixed  mica  bypassing 
condenser  (about  .0005  mfd.)  between 
the  arm  of  the  stabilizing  potentiometer 
and  one  side  of  the  "A"  battery. 

With  the  adjournment  of  Congress, 
consideration  of  the  radio  bills  now  pend- 
ing goes  over  until  Congress  convenes 
again  in  December. 

The  Department  of  Commerce  announces 
the  preparation  of  new  lists  of  radio  sta- 
tions.   A  list  of  commercial  and  govern- 


ment stations,  including  broadcasting  sta- 
tions, complete  to  June  30th,  will  be  ready 
about  Oct.  30th,  and  tne  amateur  ust 
about  the  same  time  or  a  few  weeks  later. 
X,  Y,  and  Z  stations  will  be  in  both  pub- 
lications. The  price  of  the  lists  is  15 
cents  each  (stamps  not  accepted),  and 
the  address  is  the  Suoerintendent  of  Docu- 
ments, Government  Printing  Office,  Wash- 
ington, D.  C. 

The  T.  M.  had  a  Boiled  Owl  Party  on 
Saturday  night,  Sept.  30th,  and  it  was  a 
bier  success.  Starting  at  10:30  pm  the 
gang  came  on  with  a  bang  and  honestly 
it  was  like  old  times.  We  completely  for- 
got that  there  was  such  a  thing  as  broad- 
casts to  worry  us  and  everybody  had  a 
lot  of  fun.  The  traffic  total  was  surely 
boosted  that  night. 

*  At  1AW  the  T.M.  and  Ye  Ed  carried 
on  with  "HP"  and  saw  the  sun  consider- 
ably "over  the  hill"  whereupon  Y.  E. 
fkoped  into  the  basket  but  "FS"  was 
still  pounding  brass  at  9:40  A.M.  October 
1st  after  about  twelve  hours  of  it.  Hi! 
lAW  and  1BGP  cooied.  jevery  district  that 
night,  and  no  doubt  many  others  dfd  too. 
6KA  was  QRK  at  6  o'clock  E.S.T.,  in  full 
d-wlight.  and  7ZO  had  been  heard  all  night 
(Did  you  notice  that  both  are  CW  ?) 

9ZN  has  I.C. wTT~Whodathunkit?  Re- 
cently ZN's  new  set  has  been  tearing  up 
the  ether  along  both  coasts  in  good  fashion, 
altho  it  .  is  reported  poorer  than  the  spark 
in  the  states  adjoining  Illinois  The  set 
is  a  500-watter,  with  600  cvcles  on  the 
plate;  anterna  current  on  200  meters,  11 
amperes.  9ZN  has  not  abandoned  spark 
and  is  retaining  both  the  60-cycle  sync  and 
the  500-cycle  sparks,  which  he  contends 
are  f*r  preferable  for  indiscriminate  traffic 
handling.  The  I.C.W.  set  will  be  used  only 
for  long-distance  schedule  work. 

Fine  business,  Matty.  You  ought  to 
hear  it  out  here.  We're  only  sorrv  to 
hear  you  say  that  you'll  never  use  straight 
D  C.  C.W.,  because,  OM,  we  honestly  be- 
lieve it  would  be  still  better  that  way. 

Common  Savings 
"How  much  am  I  bid  for  my  spark  set? 

SOLD!!!" 
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L.  Dutton  is  now  Asst.  Radio  Inspector 
for  the  9th  district 


It  doesn't  take  much  of  a  typographical 
error  to  give  a  iellow  a  massage  by  radio. 

Q  Signals  Brought  Up  to  Date 
Nail  this  on  the  wall  of  your  shack  if 

yo^  don't  know  them. 

QRM — I  missed  the  last  part;  yon  were 

sending  too  fast. 
QRN — Ditto. 

QSR — I  will  take  the  msg  but  I  don't 

guarantee  delivery. 
QTA — Repeat  the  msg  and  don't  send  so 

sloppy  this  time. 
QRS — r  Obsolete]. 

QSA — Your  sigs  are  loud  enough  to  hear 
without  straining  my  ears. 

— 9BRE. 

Detroit  lost  one  of  its  pioneer  amateurs 
by  the  death  of  Earl  Merrow,  8UJ.  The 
ansence  of  his  sine  on  the  air  is  keenly 
felt  among  Detroit  and  DX  men,  and  our 
sympathy  is  with  his  parents. 

Old  Betsy  Is  a  Chopper  Now 

When  ere  I  push  my  sending  key  the 
broadcast  hounds  are  sore,  with  pitch 
fortes  ard  with  sparch  warrants  they  clamor 
at  my  door.  They  say  I  am  a  worthless 
<p??t.  a  nuisance  and  a  bore. 

Each  evening  finds  them  on  the  job  from 
seven  until  two,  and  if  I  try  to  clear  my 
hook,  by  heck  they're  in  a  stew.  "The 

r>vernor  shall  hear  of  this,"  "An  outrage, 
declare,"  "He  made  me  miss  a  lecture  en 
t^  ome  life  of  t-»e  hare."  I  dare  not 
show  my  countenance  in  public  places  now; 
a  bootlegger's  a  gentleman  compared  with 
me.  they  vow. 

So  farewell,  Betsy,  you  are  through, 
you're  shoved  clear  off  the  lot  The  broad- 
cast gang  bar  got  our  goat,  but  stop  us 
they  will  NOT.  A  50-watter  clears  my 
hook  at  seven,  eight  or  nine.  The  yaps 
all  think  it's  static,  and  the  gang  all  say 
it's  fine. 

— Contributed. 

2CKT  was  overheard  asking  2BGW 
where  he  could  get  some  Beverage  wire 
for  his  new  antenna. 


^adsuj  jaddBTtf,,  'uoi^duosui  au^  Suueaq 
eftpeq  «  apiq  uinj  mbs  om  Aep  ieq;o  eui  A\uo 
(£UBt)uepu'uoo)  ;nq  '3u«3  raiianbpedH 
eq?  jo  ouo  (;aiqisues  pue)  e^uis  A\uo 
9J\%  sb  eoiAjos  aH**HO  waboi  siqx  'Sliod* 
-euuijg  uioi;  sjiBq  osjb  'suo&ibj  eonv  *™W 
Ipouuoj  4eAOi  £p«i  afH  q;6l  J»quiajda8 
no  44uo  padda;s„  '  pa  T*V  '«diaqd  pXotf 
8B'tb  *jaag„  %Q  %  a^B^s  o*  Xtuo  9A«q  9ja 
'slop  eq;  o%  SmoS  si  xSd  V**\%  jooad  sy 


8BIQ  says  that  connecting  a  small  phone 
condenser  across  the  binding  posts  P,  and 
S,  or  P,  and  S,  on  the  first  audio-frequency 
amplifying  transformer  will  reduce  tube 
noises  and  static  and  "tones  up"  phone 
concerts. 

Wouldn't  It  Be  Wonderful^- 

If  everybody  was  2,000  miles  from  2FPT 

If  Reinartz  would  invent  a  perfect  tuner 
that  couldn't  be  improved? 

If  2TS  wasn't  flapper-crazy? 

If  some  folks  wouldn't  send  while  rocking 
in  a  rocking  chair? 

If  4GL  would  speed  up? 

If  visitors  didn't  ask  so  many  d.  f.  ques- 
tions? 

If  <4&r  would  fit  inside  our  note  book  at 
school. 

If  some  of  the  gang  would  oil  their  keys 
instead  of  their  hair? 

If  everyone  had  a  private  secretary  to  ar- 
range their  "Calls  Heard"  lists? 

If  everybody  had  a  fist  like  2TS? 

If  we  never  had  to  sleep? 


Read  'em  and  Weep  I 

8BKE  has  been  heard  by  6EN,  6ZG, 
6ZZ,  6BJT,  6AQT.  7JS,  7AAB,  on  one 
f if ty-watter,  worked  6XAD,  and  hears  GEN, 
6KA,  7QD,  7LU  and  7ZO. 

8CZN,  in  Cleveland  during  Sept  heard 
on  one  tube,  6CP.  6EA,  CK*t  6TV,  6BOE, 
6DA,  6JD,  and  6XAD.  The  last  four  were 
heard  on  a  small  indoor  aerial.  6EA  used 
five  watts  when  heard 

8AB  (U.  S.,  not  French)  logged  6KA, 
6JD,  6BSA  and  6XAD  during  September. 

8AM  on  100  watts  has  been  heard  south 
of  the  equator  in  the  Pacific  ocean. 

8ZZ  has  been  heard  820  miles  west  of 
Oregon. 

7LU  covers  most  of  the  U.  S.  with  his  15 
watts.  • 

2BSC  on  one  five-watter  has  worked 
1CHJ,  1BUA,  3CG,  80T,  and  9AVA  (St 
Paul,  Minn.)  which  is  better  than  he  ever 
did  on  spark. 

2CEI  with  an  amplifier  tube  fed  from 
a  spark  coil  has  worked  many  stations  in 
daylight  up  to  100  miles.    Input,  4  watts. 

4LP,  using  one  5-watter,  has  been  heard 
in  39  states,  Canada,  and  has  worked  Cleve- 
land, Ohio,  in  daylight,  with  best  DX  to 
Ellendale,  N.  D.,  and  5NK,  all  with  an- 
tenna current  1%  to  2  amps. 

5QI,  Fort  Worth,  Texas,  worked  7LU  on 
phone  using  5-watts  and  absorption  modu- 
lation. m  . 

And  last  but  not  least,  6XAD,  during 
some  hot  nights  heard  8GP,  5HK,  9CDV, 
2KF,  9BHD,  9FK,  SOT,  9DMH,  9DTE, 
8AQF,  5UO,  and  has  handled  traffic  with 
4BF  at  St  Petersburg,  Fla.,  with  two  50- 
watters  in  the  transmitter  and  one  receiv- 
ing tube.  Whole  flocks  of  eastern  stations 
have  reported  hearing  6XAD  lately. 
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HEARD  DURING  SEPTEMBER 
Unlets  Otherwise  Specified 

Instructions  to  reporters: 

(1)  Typewrite  or  neatly  print  the  calls 
"double  spaced,"  on  a  separate  sheet  of 
paper,  running  them  across  the  sheet,  not 
down  a  column,  and  writing  on  but  one 
side  of  an  8%"xll"  sheet. 

(2)  Arrange  alphabetically  thru  each 
district,  from  1  to  9,  and  then  Canada,  with 
no  break  between  the  districts,  using  com- 
mas to  separate  calls  and  parentheses 
around  calls  of  stations  also  worked — as  in 
examples  below. 

(3)  The  period  covered  by  the  report 
shall  be  so  stated  and  shall  be  approximate- 
ly from  the  first  of  one  month  to  the  first 
of  the  following  month.  All  lists  must  be 
received  by  us  the  8th  of  the  following 
month  for  publication  in  the  next  QST. 

(4)  In  order  to  distinguish  between 
snark  and  C.W.  stations,  list  spark  stations 
from  1  to  9  in  the  usual  manner  and  then 
make  a  second  paragraph  in  identical  form 
listing  the  C.W.  stations.  Commercial  calls 
will  not  be  published. 

Now  that  everybody  knows  how  to  do  it, 
let's  have  a  better  grade  of  lists  with  some 
real  DX  and  fewer  nearby  calls.  However, 
be  absolutely  sure  of  the  calls  you  log  and 
report. 

Heard  by  SEX  from  New  York  to  San  Diego 
(1  tuba) 

Sept.  11  (120  miles  south  of  New  York)  Spark: 
SEW,  8BDA,  9UH.  9BYA.  C.W.:  1RBW,  1CHJ, 
SKC.  8VQ.  SVY.  SBGG,  9NU.  9NX,  9BBF.  9DKY, 
Sept.  12  (  850  mi.  8.  of  N.Y.)  Spk.:  1CDM.  8EW. 
8BDA.  9ZN.  C.W.  1FB.  8ALN.  4BF,  4 FT,  6ES, 
•KC.  8AQO,  iCMI.  911,  9ZVT.  9  A  PS,  9  AWN.  Sept. 
18  (615  mi.  S.  of  N.Y.)  C.W. :  8AB.  8WL,  8WR. 
8AQO,  911.  9NX.  (768  mi.  S.  N.Y.)  C.W.:  8AAU, 
4JK,  4NV.  Sept.  14  (816  mi.  S.  N.Y.)  Spk.:  1CNI, 
2AD,  20M.  4BS.  8BDA,  9ZN.  C.W. :  1FB.  1BB8, 
1BQA,  2BML,  2BSC,  8FS.  SOD.  8TA,  8ALA,  4BS, 
4EA,  4 NT,  80K.  8AIO.  8AQO.  8BLA.  8CDZ,  8CJH, 
8CUR.  90X.  9AJH.  9DYN.  Sept.  16  (1060  mi.  8. 
N.Y.)  Spk.:  20M,  8BDA,  9ZN.  C.W. :  1AJP,  8NTJ. 
8ALN,  8BLF,  4 FT,  4 NT,  4ST.  4TU,  6ES.  5WC,  6ZA. 
8VQ,  8VY,  8WR,  8AIM,  911.  Sept.  16  (1500  mi. 
S.  N.Y.)  C.W.:  4BF,  9IU.  Sept.  17  (1750  mi.  8. 
N.Y.)  C.W.:  4BF.  Sept.  18  (At  anchor,  Cristobal. 
Canal  Zone)  C.W. :  4BF,  5EQ.  6ZT.  Sept.  19  (Off 
Cape  Malai).  Pacific  Coast.  Spk.:  20MT,  9ZN. 
C.W.:  1AJP,  4BF,  4GH,  8AFD.  Sept.  24  (1789  mi. 
from  San  Diego)  C.W. :  2FP,  4BQ,  6BE,  5PX,  8WR. 
(Several  spks.  in  but  lightning  storm  makes  it  im- 
possible to  copy  any  spk.  sigs.)  Sept.  25  (1450 
mi.  from  San  Diego)  C.W. :  5DI,  6JD.  (1200  mi. 
frtm  San  Diego)  Spk.:  5HD.  C.W. :  SKC,  6QI, 
9YX,  9AWM.  Sept.  26  (1200  mi.  from  San  Diego) 
C.W.:  2FP,  6ST.  6BES.  Sept.  27  (1000  mi.  from 
8"n  Diego)  Spk.:  6KE,  8BDA,  8CMI.  9RW.  9AlfK, 
9DGW.  C.W.:  2FP.  2GK,  6ZF.  6AJH.  6BES,  8 BOX. 


8CGX,  9ZN,  9ZAF.  Sept.  28  (770  mi.  from  San 
Diego)  Spk.:  6AAU.  C.W. :  5CY,  5VY.  6$A,  6CP, 
6ZF,  6AHR,  6AVD,  6BEG,  6BJQ.  6BO*V  9ZAF, 
Sept.  29  (466  mi.  from  San  Diego)  Spk.:  6AO,  6QR, 
8BDA.  C.W.:  2FP,  6ZA.  6EN,  6ZF,  6BJY,  Sfeatfc 
9DX,  9AWM,  9DPL,  9ZAF.  (276  mi.  from  San 
Diego)  Spk.:  6AQU.  8ZE.  9PN,  9DHI.  C.W.:  52JS, 
9AM B.  9DTM.  Oct.  4th  (Alongside  dock  air  Sen 
Pedro,  Cal.)  C.W.:  4LX.  5XD,  5ZA.  7TfQ.  9P£. 
9ANQ,  9AWM,  9CNS,  9DSM. 

7BJ  Aboard  WSR 

Sept.  8  (At  Chignik  Alaska)  C.W.:  6KA,  6BOfc 
6ARB.  6BMN,  6ZX,  6FF,  6TH,  Can.  9 Ad,  Spk,: 
7BK.  Sept.  4  (15  mi.  from  Chignik)  C.W,:  <6KA, 
6ZS,  6ZX.  Spk.:  6AHF,  6AJH,  7IW,  Can.  M 
Sept.  6  (1450  mi.  from  NPE)  C.W.:  (still  daylight) 
9AVZ.  6ZX,  7ZO.  6NX.  6ARB,  6ZS,  6ZFy  6ROE, 
6BPU,  6BQC.  Spk.:  6CC.  6ACR.  6AJH,  6AHF, 
7UF,  6ALD,  6AUU,  Can.  9BD.  Sept.  6  (1800  mi 
from  NPE)  C.W. :  6BQC,  6BEG,  6FH.  Spk.:  7UF, 
6ACR.  6AHF.  Sept.  7  (1180  mi.  from  NPE)  CW. : 
OBOE,  7IY,  6ZX,  6ZF,  6BJQ.  Spk.:  7UF,  «1IF. 
Sept.  8  (1025  mi.  from  NPE)  C.W.:  6ZF,  OKA, 
OBOE.  7MF,  6AAT,  6BQC.  6ZB,  6EN.  6BEG.  Spk.: 
7UF,  7ABS,  6AHF,  6ACR,  6VX.  6QR.  Can.  9BD. 
Sept.  9  (720  mi.  from  NPE)  C.W.:  6CU.  CCP,  Caa. 
9AC  A  9BD.  Spk.:  6AJH,  7ZK,  6ACR,  6AQU.  7VF, 
Sept.  10  (610  mi.  from  NPE)  C.W.:  5P3&  6ABX, 
6Z8,  7IY.  7AEA,  9 AYS,  9BBF,  9BUG,  9DPL,*  9DVI, 
Can.  9  AC.  Spk. :  6ACR,  6AQU,  6AJH.  6ZQ,  6 A  MM. 
tAAK,  7NW,  7BZ.  7ZK,  Can.  SEC  A  9BD.  SeptTll 
(675  mi.,  early  A.M.)  C.W.:  6BE,  6DI,  5SF.  6BJY, 
•BQG,  6GX,  9AY8.  9DPL.  No  Sparks.  Sept.  if 
(680  mi.  from  NPE,  P.M.)  C.W. :  4BF,  6*J>  6RR, 
OKA,  6ASJ,  6BJQ,  6BQG,  9DVI,  0BHD2  r9MF. 
9AU8,  9BBJ,  9AW1I.  9P8.  9BSG,  9YAJ,  9AJS,  7AB, 
7NJ,  7EQ,  7LU.  Can.  9AC.  Sept.  12  (410  ntf.  from 
NPE)  C.W.:  6BE.  5DI,  6PX,  6ZA.  6BJQ,  7JW,  TLX), 
8AH,  9ARZ,  9 BED,  9CEJT  funny  fist,  9LZ,  9P1. 
9NX,  Can.  4BV.  Sept.  18  (820  mi.  from /NFS) 
C.W.:  4BF,  5EK,  6PX,  6VA,  6ZA.  6ZAV.  6's  too 
numerous,  8BO,  8ZZ.  8CUR,  9AP8,  9AON, 
9DX.  9DQ,  9EI,  8CNS,  9DPL.  Sept.  14  (192  mi. 
from  NPE)  C.W.:  6ZA,  9AON,  9DB8.  Oan.  4BY 
bad  QRN.  Sept.  15  (170  mi.  from  NPE)  C.W.: 
5 BE,  5UO.  All  above  extract  from  Log.  Write  ft 
interested. 


Can.  4DY,   Winnipeg,  Man. 

Spark:  7WG,  7ZU,  7ZV,  8ANU,  8ZY,  9AB€L 
9ATV,  9AUA,  9AYW.  9AZA,  9AZF,  9BMN,  fBWC 
9DFX,  9CTW. 

C.W.:  ICY,  4BQ,  6 LB,  6NV,  6*A,  5Z6,  ft 
6ZM,  SAB,  8ACH.  8AFY,  8  Alii,  8  A  MM,  8Af 
8AXN,  8BCY,  8BFX.  8BO,  8BVR,  8BWA  ~~ 
8CMY,  8CUR,  8IB,  8KG.  8QK,  SUE.  83 
9AAP  9AJH.  9ALW.  9AMI,  9AMU.  9ANG 
9AON,  9AOU,  9APW,  9AQR,  9AQM,  9AR2 
9ASN,  9AUA,  9AWM.  9 AYS,  9BBF.  9BCB. 
9BED,  9BEY,  9BFG.  9BGH,  9 BHD,  9BJV,  9BJ1 
9BKP,  9BSG,  9BZI  9CFI.  9CGD,  9CMK,  9COA, 
9CPB,  9CTW,  9DBL,  9 OCT.  9DGE,  9DGM,  9DHB, 
9DJB,  9DJM.  9 DRY,  9DPL,  9DSM.  9DYN.  9DZ<L 
9DXN,  9DR,  9GL.  911.  9IY.  9KP,  9LZ.  9 MP,  9NU. 
9 NX,  9QF.  9QR.  9UC.  9UU.  9XAC,  9YAJ.  9YX, 
9ZAF.  Canuc — 8BF,  4BV,  4GB. 

Canadian  SOH,  Toronto  '  J 
C.W :  1ABY.  1AGI.  1AJE.  1AJP,  1AN<*  sARY, 
lAZL.lBRC.lBWJ.lCHJ.lFB.lGV,lPY,lQPi  2  A  KB 
2 AFP,  2AUZ,  2AWF.  2AWS.  2AYV.  2 BAY,  4BRB, 
2 BSC,  2BUM,  2CFI.  2CHG,  2FP,  2GK,  2QF,  *Rf, 
2SN,  2UD,  2WB.  8AAO,  8AAY.  SACJt  lAC*. 
8ALN,  3AQ1I,  8AQR,  8AUU,  8BG,  8BGT,  ftBBM, 
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IBU.  JLBLF,  JBLU.  SBNU.  8 BRA,  SBTY.  3BVA, 
$B«.  SCO  SFS,  31 L,  SOT,  3TJ,  8TN,  3VW.  SZO, 
4BX*  4EA.  4EB,  4GH,  4GK,  4GS,  4GX,  4JK,  4KF, 
4LJ.  4NT.  6BI,  5EK,  5ES,  6FV.  6JL.  6KC,  6NV, 
CPKl  fOl,  5SM,  5UK,  6CP,  GXP,  8AB,  8ACH, 
8AD&.  8APD,  8AIM.  8ALF,  8ALT,  8ANB,  8CQF, 
8AQCL  8ATU,  SAW  J,  8AXN.  8AZF,  8BDO,  8DEB, 
8BF*£  SB  FX,  8BJV,  8BKE.  8BO  8BOZ.  8BPL, 
8BPIV8BRM,  8BRT,  8BSC.  8BSF.  8BTR,  8BVR, 
•BYT,  8BWA,  8BXT,  8BYF,  BZY.  8CAZ.  8CBX, 
80FP.  fiCGX,  80IX,  8CJH,  8CKO,  8CNI.  8CQX, 
•OUB,  8CXW,  8 FT,  "8W,  8LF,  80W,  8PD.  8SB, 
8Ua  SUK,  8YY.  8WR.  8XE,  8 YE,  8ZAE,  8ZZ, 
9AAP,  9AFN,  9AIY,  9AIZ.  9AJH.  9ALP.  9AOQ, 
•AON,  9AOU.  9APS.  9APW.  9ARR,  9ARZ,  9ASU, 
9AWH,  9AWM,  9BCB.  9BDS.  9BED,  9BEH.  9BRL, 
•BPV,  9BYA,  9BZI,  9CJA.  9CKM.  9CMK,  9CTR, 
tCXa  9DAH,  9DGE,  9DKY,  9DPL.  9DQU,  9DR. 
9DMQ.  9DVW,  9DZB.  9E1.  9FM,  911.  9'Z  9JR, 
9KP,  9MQ.  9PS,  9UC,  9UU,  9UZ.  9VZ,  9YAJ. 
.  Spade— 1BCF,  1BGM.  1BOQ.  1BRL,  1CNI.  2AJE, 
2 AD  2BJO,  2BKS  2FP.  2KK.  2ND,  2NF,  2QN, 
CRM.  2WB,  8ACY,  3AWF,  8MB.  8RW.  6SM,  6XA, 
8AOF,  8AIZ.  8AJT.  8AWU,  8AZF,  8BDA,  8BEF, 

.  8BBP.  8BFM.  8BIB.  8BRL,  8BXC,  8CEJ.  80MI, 
80P;  8CPM,  8CSD.  8CYU.  8EO.  8EW,  8TK,  8TT, 
8UO.  *UD,  8UP,  8VE.  8VH,  8VQ.  8WE,  8YN,  8ZE, 
8ZY.9AFK.9AGG.9AIR.9ABM.9ACL.9ACN.  9AMQ, 
9AMT,  9ARG.  9AZA.  9BWN,  9BWS,  9COX,  9 CP, 

'9DTN,  9DWM.  9DWX,  9DZY,  9FK,  9IZ.  9KI,  9LF. 

•9MCL  90X,  9PD,  9PN,  9RG,  9TL,  9TV,  9TX. 
9Ufl|  9UZ.  9VZ.  9YM.  9ZN. 

IFW.  Bridgeport,  Ct 
(2-step  r.f.  and  Brass  Bed) 

.  IAC*.  1AJU.  1BUA,  1JT,  1QN.  2AD  spk.,  2AFB, 
2AJE  spk..  2AWS,  2AXK.  2BJO,  2BQE.  2BRB 
2BRCv  2CFB.  2CIM.  2CIZ.  2CJE  «pk.  and 
20M,  2KB,  2RY,  2SZ,  2TH,  2TS,  SAC.  8AFB, 
CW.  2DIS  2FC,  2GK,  2HK.  2HW,  2IG.  2KDK,  2NZ, 

•  8ALN,  •  SALS,  8BC.  8BHM,  3BTJ,  3RW,  8XAL 
4BX,  4BY,  4GH.  4HW,  4NV,  8AFM.  8AIG,  8ALA, 

,8AZD.  8BFX,  8BVR,  8BVT,  8BVY,  8CEI.  8CFM, 

•  ftClA,  8CLD.  8CT,  8CVZ,  8LT.  80M.  8QK,  8SB, 
;.8SP,  8UK.  8XAB.  8ZAE.  8ZZ.  9AAP.  9AIG.  9AWF, 

9BEDr  9BDS,  9CGK,  9DZY,  911.  9IJ,  9UU. 

I GV,  Providence  R.  I.  (1  tube) 
,     1AM,    (1AR),    1FB,    (1PT),    (1YK),  (1ZE), 
%(1A0.U),1AG]H,(1AJL).1AJP.1AJU.(1ALZ),  1ASF, 
<1AWD),  (1AWD),  (1AWO),  (1AZL),  (1AZW), 
(1BBS),     (1BKQ),     1BQD.     (1BQT).  (1BRQ), 
(1BWJ)   1CAJ,   (1CCZ),   (1CDO)    (1CFI).  1CKR. 
lCMK,  1CMP.  (1CPN),  1CWS.  1CWP,  2BG,  2GK, 
*<2KL>,    (2KP).    (2KU.   2RM,   2RY.   2VA.  2ACD. 
<2AFP),  (2AJA).  2ANM,  2AWF,  2AWS,  2AWZ, 
UAYV*  2AZC,  (2BDU),  2BGM.  2BKT,  2BMS,  2BOI, 
t(2BQD),      2BQG.      (2BRB).      (2BRC).  2BRZ, 
v(2BTW)    (2BUM).    2CBG.    2CFB.    2CNZ,  2CQZ, 
(SAC),  (3BG),  8BX  3BZ.  3CC,  8DC.  (3FS),  (3GK), 
.3IL.  8IW,  .  3KQ,  (3MK).  SOT,  (3PZ),  3SH.  3VW, 
SZZ.    3AAY.    SAFB.    (3AJD),    (3ANJ),  (3ASY), 
SBIJ    (3BIT).    3BJY,    3BLF.    (3BNU),  SBRW, 
(8BTJ),  (8BVC).  C3CDK).  (3CXZ).  (3XAI),  4BF 
4BQ.  (4BX),  4EA,  4EB,  4EL.  (4FT)  4GH,  4GK, 
KALi)   4NT,  BBE,   (5FV),  5KC,  6PX,  5VA,  8AB 
8FT  (8IB),  81J.   (8 KG),  8MZ,  80W.  8SB,  8UE, 
8 UK.  C8VY),  8XE,  (8ZE).  (8ADT),  8AFD,  8AFY, 
8AIM.    8AFY    8AIM,    8AIO,    (8AKP).  (8ALF), 
8ANB.  8AQF.  8AQO,  8ASL,  8ASV,  8AXC,  8AXN, 
tiBDB  8BDU,  8BGG.  8BMM  8BNJ,  8BRL,  8BRM, 
8BSS.  (8BTR)  8BTR,  8VR.  8BVT,  8BWA,  8BWK, 
"8CAZ,    8CDZ.     (8CET).    8CGU,     (8CGX),  8CIX, 
(8CJY),   (8CKO).  8CMI.  8CLD,   (8CON),  (CTN), 
8DAK,    8ZAE    9EI,    911.    (9KP).    9UH,  (9UU), 
9ZN.    9ACS    9AMT.    (9AOG),    (9APS),  9AWF, 
9AWM    (9BED),   9BJV,   9BVP,    (9DGE),  9DPL, 
9DRK.  9YAJ. 

1CCZ,  Wianno,  Mass. 

'  C.W.:  1AJP,  1ASF.  (1BBS).  (1BBW),  (1BEO). 
(1BKO)  (1BTR),  1CDO.  (1CFI),  (1CKR),  1CMP. 
10NM.CiCPZ).lFB,(lGM),lHK.  (ISC),  (2AER). 
2 AFP  2 AGO.  (2AJA).  (2ANM).  2AOG.  (2AUZ). 
2AVB.  C2AWF),  (2AWS),  2AYF.  2AYV.  (2AZC). 
2AZY,  2BBB,  2BDG,  2BDU,  2BFZ,  2BG.  (2BJO), 
2BLM  2BLP.  2BML.  2BMR,  2BNZ.  2BOI.  (2BQH). 
K2BQU).  (?BRB),  2BRC.  (2BTW).  (2BUA),  2BUM 
EBYO,  2CBC  2CBG,  (2CBW).  2CCD,  2CES,  (2CFB) 
2CGJ.  20IIG.  2CHM.  2CKL,  2CLJ.  (2CMS).  2COA. 


2COX.  2CQZ.  2CRU,  2EL  (2FC),  (2FP),  2GC 
2HI,  2HW.  2KL.  2KP.  2NZ.  2RB.  (2RM).  2TS, 
(2UD),  (2VA),  2ZL.  3AAX.  (3ADX),  (SAEV). 
(3AGC).  8AIS.  SAIZ.  3AJD,  SALN.  (SANJ),  SAQR, 
(8ATG),  SAUU.  (8BGT),  (3BIT).  8BLF.  (SBNU), 
8BOB.  (SBRW),  3BTY  3BVA,  (SBZ).  SCA. 
(SCAN),  8CDG.  (8CG),  (SCXZ)  (8DM)  (SFS). 
8GK,  3HD.  3HL  8HG,  (STW),  SLH,  SLR.  (8MK), 
(SOT),  3PZ,  8SH,  (3SM),  8SN,  (STJ).  (STN), 
(8VW),  SZZ,  (4BP),  (4BQ),  (4BX),  4 BY,  4DC, 
4DL,  (4EA).  4 EL,  (4FT),  (4GK).  4JY,  (4KT), 
4LJ,  4MK.  (4NT).  (5DA).  6EK.  (5ES).  (5FV). 
5GC.  (6KC).  (5LJ).  5PX.  6KA,  (6TV).  7IY 
(7KX),  (8ACF),  (8ADH).  (8ADT),  8AES.(8AFD), 
(8AFY),  8AHA.  8AHR,  8AIM.  8A10.  8ALF,  8 ALT, 
8AMM.  (8AMQ),  8ANB.  8ANZ,  8AQF,  8AT0, 
8ATU.  (8AVL).  (8AWP).  8AXC,  8AXN,  8BDB. 
8BDU,  8BFM.  8BFX.  8BGQ.  8BHO.  8BJE,  8BKB. 
8BKN.  8BNJ,  8BNY,  (8BPL),  8BRM  (8BRW), 
8BTR.  8BVT,  8BWA,  8BXH.  8BZY,  (8CAZ), 
(8CDZ).  8CEI.  8CGA.  8CGM.  8CGN,  8CGP.  (8CID), 
8CJH,  8CJY.  8CKV,  8CLD,  (8CMT),  (8CMM), 
8CNP,  (8CPX),  8CUR  8CXT.  8CXT.  8 DC,  8 FT 
8IB.  8KG,  80W.  8SP.  8TB.  8UE.  8 UK,  (8UP), 
8WR,  8ZAE.  8ZZ,  9AAP,  9AGG,  9AIU,  9AIY  9AJP 
9ANS.  9AON.  9APD.  (9APS).  (9ARR)  (9ARZ). 
9AWM.  9BHD.  (9BVP),  9BIT.  9DAX,  (DCB).  9 EI, 
(911),  9JA.  (9KP),  (9ML).  (90X)  9 PS,  (9UH). 
(9UU),  Canadians  8CO,  (8JK),  9AL. 


2AVE,  Jamaica,  L.  I„  N.  Y.  (1  tube) 

C.W.:  (1FB),  1GV,  1IL.  11V,  (1JT)  1QP. 
(1PT),  (1QV).  1XU,  1YK.  1ZE,  1AFH.  (1AGH), 
(1AJP),  (1AJU).  1ARY.  (1ASF),  1AWB,  1AYQ, 
(1AZL).  1BDV,  (1BEO).  1BGF,  1BKQ,  1BNJ, 
1BNT,  1BQI.  (1BSC).  1BUA,  1BWJ.  1CGO,  1CJA. 
1CPN.  1CVS.  (2RY),  (2WB),  (2ACD),  (2ADV), 
(2AEQ),  (2AJW),  (2AZA),  (2AZC).  (2AW3), 
(2BBB),  (2BBL).  (2BCK).  2BCW),  (2BDM). 
(2BHA),  (2BLM),  (2BNC),  (2BNL),  (2BOI), 
(2BRB),  (2BSC),  (2BTW),  (2BUA),  (2BVD), 
(2BYC).  (2BYR).  (2CCU),  (2CEC),  (2CEI), 
(2CEN).  (2CGY),  (2CIM).  (2CJE),  (2CLU). 
(2CNH).  (2COA).  (2CPP).  (2CPU),  (2CRU), 
(2XNA),  (2XNB).  SAC.  3AN,  3BG.  SBX.  SBZ, 
8CC.  3CG,  8FR.  3FS.  SGK,  3HD,  3HG,  3IW,  8KL, 
8MB,  8MK.  8MO.  30E.  SOT.  3PZ.  3QV.  8RE, 
8RV.  SVW.  3VX.  SZZ,  3  A  AX.  3ADT.  SADX,  SAEV, 
SAFB.  SIS.  SALN,  SANZ,  SAQR,  3APR,  3BFS, 
8BGT,  8BHL.  3BHM.  SBIG.  3BYJ.  (SBLU).  SBMN, 
SBNU,  3BOB.  SBRW.  3BVA,  3BVC,  3BWT.  8CIM, 
4BF,  4BQ,  4BX.  4DC,  (4EA),  4 FT,-  4GH,  4JK, 
4LJ.  (4NT).  4NV.  5ER,  5FV.  5ZA,  6KA.  6XAD, 
8AB,  8AX.  8BO.  8CI.  8 FT,  8 KG,  (8HJ),  8IB,  80E. 
8SB,  ( 8SP),  8UP,  8VY,  8WR.  8XE.  8YN,  8ZV, 
8ZZ,  8ADH.  8ADT,  8AFC,  8AFY.  8AGR,  8AIM, 
8A10.  8AJT,  8ALF,  8A>  B,  8AOB.  8AQO.  8ASL. 
8ATU,  8AVL,  8 AWT,  8AXB.  8AXC,  8AXN,  8BDU, 
8BCY,  8BEO.  8BFL.  8BFM.  8BUO.  8BIQ,  8BKB, 
8BKI,  8BLX.  8BMM.  8BOZ,  8BPL.  8BRM, 
8BRQ.  8BRT,  (8BUX).  8BVR.  8BVT.  8BWA, 
(8BWK).  8CAU.  8CDZ.  8CEF,  8CGB,  8CGP. 
8CGU.  8CGV,  8CIX.  8CJH,  8CJY.  8CKM.  (8CKO). 
8CMM,  8CMY,  8CNW.  (8CON)  8CPX,  8CRB.  8 CTN 
8CUR,  8CVY,  8CXW,  8ZAE,  8ZAF.  9CP,  9DR, 
9EI.  911.  9IO.  9UH.  9UU.  9WA,  9WS.  9ZL.  9ZN, 
9AAP.  9AAV.  9AJP.  9AOG.  9AON,  9  A  PS,  9APW, 
9ARK.  9AWM.  9AYH,  9AYS.  9BCB.  9 BED,  9BJV, 
9BTT,  9BVP.  9BSG.  9BWV,  9CTR.  9DGE  9DPL, 
9DQU.  9DZY.  9KKJ,  Can.  9AL,  (BY4). 

Spark:  1ACB.  (1AJP),  (1AVA),  (1BOQ), 
(2GA),  (2LX).  (20M),  (2SQ),  (2AKH).  (2BBI), 
(2BJO),  (2BKS).  (2BQB),  (2CIZ),  (2CQO), 
SCK,  80S.  3HS,  3RW,  8ACY.  (3AWF), 
8ACF,  8AFG.  8AJT.  8AXX.  8BDA,  8BEP.  8EO, 
9CP,  9ZN,  9AMK.  9ARG,  9DWX. 


2AWF,  Albany,  N.  Y. 

Spark:  1ACO,  1AW.  (1BPZ).  1GM,  2AD,  2AJE. 
2ARB,  2ARY,  2AX,  2BKS.  2BQB,  2CT,  2DI,  2FP, 
20A,  20M,  3ACY,  3AGT,  3AWT,  3CN,  3RW,  3SF, 
8ACF,  8AFG,  8A.IT,  8AXX.  8BDA.  8BEP,  8EO, 
8EW,  8*L.  8KY,  (8QE),  8RQ,  8UC.  8VQ,  9AGG. 
9AIR.  9CP,  9DWM,  9ZN,  Can.  3FO. 

C.W.:  1ABS.  1ABY.  1ACU.  (1AJL),  1AJP, 
1A«U,  1ASJ.  1AUN,  1AXT.  1AYG.  1AZL.  1AZW, 
1BBS,  (1BDI),  1BJN.  1BKQ,  ( 1BNT),  1BQT.  1BRQ, 
1BWD,  1CAJ.  (1CCZ),  (1CG0).  (CHJ).  1CK,  1CKH 
1CMK,  1CPN,  1CVS,  1EE.  1ES.  1FB,  1HK,  1IL. 
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1PT,  1PY,  1QN,  KjJP,  (2SC),  (lSD)f  1UJ.  1YK. 
1ZE,  2ACD,  2APP,  2AJA  2AVE,  2AYF.  2AZC, 
2BBB,  2BDM,  (2BQG)  (2BRC),  2  BSC,  2BTW, 
2BUA.  2BUE,  2BYC,  2CBG.  2CBT,  2CEM,  2CIM, 
2CJE,  2CNZ,  2DX,  2 EL,  2FC.  2FP,  2MU,  2RB,  2SQ, 
2TS.  2VA,  2WB.  8ABW.  SAC.  3ADT,  3ADX, 
SAHN,  3AQH,  (3AQX),  3AUU,  8AUWf  8 BE,  8 BEY, 
SBG,  (3BIJ),  3BIR,  3BJF,  3BMN,  3BMS  3BNU. 
8BRW,  3BTY,  3BUQ.  8BVA,  8BVL,  8BX,  8BZ, 
8CDG.3CG.8ER.3FR,3FS,8GC,8GK,  3HG,  3HL,  8IL 
(30E).  80T.  8SM.  8TA.  8TJ,  3VWf  4BQ,  4DL, 
<4EA).  4GH,  4HW.  4JK  4KC,  4 NT  401.  5EK, 
(6ER),  5ES  5HK  (5HL),  4NV,  6SM.  6ZA,  6XAD, 
8ACH,  (8ADH),  8AFD,  8AFY,  8AGR,  8  AGO. 
8AIG.  8AIM.  (8AMM).  8AMS.  8AOB,  8AQF,  8ASV. 
(8ATU).  8AVL,  8AWM.  8AXB,  8AXN,  8AYH, 
8BFH,  8BFH  8BGL  8BIQ,  8BKE,  8BKU  8BLT, 
(8BMK).  8BNJ  8BNU,  8BPH.  (8BRM).  8BRQ, 
8BRT.  8BTL,  8BTR.  8B.VR,  8BWA,  8BXH.  8BXT. 
8CAA,  8CBC,  8CDZ,  8CET,  8CGN,  8CGU,  8CGX. 
8CJH,  8CLD.  8CMY,  8CNP,  (8CNW),  8CQL.  8CQX, 
8CUS,  8CVE,  8ER,  8 FT,  8IB,  8KO.  80W.  8QK, 
(8SB),  8SP,  8UE,  8UP,  8WR,  8XE,  8ZAF,  8ZAG, 
8ZQ,  8ZV,  8ZZ,  r  9AFN,  9AIY.  9AJH,  9  A  PS, 
(9ARK),  9AUA.  9AWF,  9AWM.  9AYS,  9BAK, 
9BCB,  9BDS.  9BHQ,  9CAH,  9CBA,  9CGK.  9CLN, 
9DGQ,  (9DPL).  9DQU,  9DTJ,  9 DUG,  9DYN,  9EI, 
9EJ,  911,  910,  9LQ,  9UC,  9VK.  0VZ.  9WS, 
9JCAC,  9XL,  9ZAA.  Can  (SBG),  (8BV). 


3CA,  Roanoke,  Va.  (All  C.W.) 

1ACG  1AJP,  1AZW.  1BBS,  lCCZ,  1CJH.  1CPN, 
(1CQW),  1QN,  1RD,  2AER,  2 AFP.  2AGC,  2AYV. 
2BQB.  2BRB.  2BRC  2CBC,  2CBG.  2CBJ,  2CJE, 
2DAW.  2  EL,  2NZ,  2WB,  3AFB.  3AJD.8ALN. 
(8APR),  3AQB,  3AQR,  8AUU.  SBG,  3BGT, 
(frBIJ),  8BLF,  3BNU.  8BRW,  3BVA,  (3BVL), 
8BV,  3FS,  (3HL),  3IW  3MB.  SOT.  3QV.  3SM, 
(STJ),  8VW,  3ZV,  8ZZ,  (4BX>,  4BY.  4DC*  4DS, 
(4EA).  4EB,  4EH,  4FO  (4 FT)  4GH,  (4GK),  4GX, 
(4HW)  411  4JK,  4JY.  (4LJ),  4NT,  4NV.  4ZF, 
6EG,  BER,  5FV.  5HL,  (BKC).  6LX.  6UK,  6XA, 
6ZA,8AB.8ACH,8AFP,8AIM.  8AKP,  8ALF,  8ALF, 
8ANB.  8AQF  8ASV,  8ATU  ( 8AUE).  SAWP, 
(8AWZ).  8AX.  8AXB,  8AXN,  8BCL  8BDO,  8BDU„ 
8BFM,  8BGG.  8BH0,  (9BJV).  8BMN  8BNJ.  8BNT, 
8B0Z,  8BPL,  8BPU  8BRM,  (8BRT),  i  BUM, 
8BUN,  8BUX.  8BVP.  8BVR,  8 BUT,  8BWA,  8LAY. 
8CIJZ,  8CEI,  8CGP,  8CI,  8CJY,  8CKM,  8CNj. 
8COY,  8 CUR,  8CUS,  8CZC.  8DV.  8HJ,  8HM,  8IB, 
8JU.  8KG.  8LT  80W.  8PT,  (8QK).  (8SB),  8UE, 
8UP  8XE,  8XN,  8ZAE,  8ZAF.  8ZZ,  9  A  FN,  9AFT, 
9AJH  9AOU.  9APH.  9APR.  9 APS,  9ARZ.  9AUU, 
»BHD,9BJY,9CMK,9DPL.  9QUU.  9DXN.9  DYN, 
9DZY.9GL,9IJH,9LJ.9NU,9NU,  i)OX,  9QB,  9UU, 
Canadians  8BV,  9AL. 

On  "Super/'  one  tube,  no  aerial,  ground  or  loop: 
1FB,  2NZ.  3BHJ.  3LR  4BX,  4 FT,  4GH.  5KC,  5EK, 
8BUM,  8BV,  8DAK,  8ZZ.  9APS.  9 BED  9BVP,  9KP, 
(9LQ),  9UU,  9UY.  With  loop:2COL,  3AAO,  SBVA, 
4EA,  4NV,  8ACF.  8BFM,  8BVR.  8CJH,  9ARR 
9AUA. 

Daylight:  (3APR),  (3BZ),  (3HL).  4GK,  4ID, 
6EK,  8BDU. 


3TF,  Ruxton,  Md.  (1  tube) 

Spark:  1BPZ.  2 AIM.  2AJE,  2ARB  20A,  2PF, 
20M,  3 AN,  3AM.  8BMO.  (3BRA),  (3SF).  4BL, 
6XA.  8ACF,  8AFG  8AJT,  8BBO.  8BEP,  8BDA, 
8BRL,  8CH,  8COA,  8EB.  8EO,  8EW.  8KY.  8UC, 
8ZY,  9AGR,  9AIR,  9AMK.  9ARK.  9AZA,  9BRS, 
9CF,    9DEN,    9DWM.    9MC,   9TL  9ZN. 

C.W.:  1ABY,  1AGI,  1AJP,  IAJU,  1AR,  1ASF. 
1AUN,  1BEO,  1BGF,  1BUA.  1CEC,  1CG0,  1CHJ. 
1CPN,  1DV.  1HK,  1PY,  1XP  1ZE,  2AER,  2 AFP. 
2AWF,  2AWS.  2AZC.  2BBB  2BQU.  2BYC,  2CBC, 
2CJE,  2COL,  2CQZ,  2 EL,  2FZ,  2GK,  2DX.  2HW. 
2IG,  2TS  2TT,  2RY,  2VA.  8AAY,  SAC.  8AHK, 
SAHN,  8AHP  ,SAKA.  3ALN.  3ANZ,  3APR.  3AQR, 
8BHL,  8BLU.  (3BN),  3BNU.  (3BSJ),  (3BWI), 
8CAG,  8CG,  8FS.  8GV,  3IW,  3PZ,  STJ.  3TN  SWF, 
SXAA,  8ZZ,  4BQ,  4BY,  4CQ,  4CX,  4r>C,*  4EB, 
4EN.  4EL,  4GH,  4HW.  4ID,  4JY,  4KC.  4KU, 
4LZ,  4  NT,  4NV.  4NX.  5EK.  BFV.  BKC,  5PX. 
6SK.  5XAD,  8AB.  8ACG,  8ADH,  8ADT,  9AFB. 
8AFD,  8 AFT,  8AFY  fone.  8AGO,  8 AHA,  8AIM. 
8AKP,  8ALF.  8 ALT.  8AOB.  8ANB  8ATV.  8AVL, 
8AWM,  8AWZ,  8AXB  8AXN.  8AZH,  8BCY,  8BT)B, 
8BDO.  8BEO,  8BF,  8BFM,  8BFX,  8BGG.  8BH0, 


8BJC,  8BJX.  8BKE,  8BMK,  8BNY,  8BQZ, 
8BPN,  8BQF,  8BRM,  8fiRT,  8BSJ,  8BTR.  8BVR. 
8BVT,  8BWA.  8BWK,  8 BUN,  8CAK.  8CA.U,  8CD*. 
8CEF,  8CGM,  8CGP,  8CGU,  8CGX.  8CID, ,  8CIX. 
8CJH,  8CJY.  8CJZ  8CKO.  8CNP,  8CNW,  8C0N. 
8CPX,  8CTN.  8CZC,  8CUU,  8DAK,  8DV,  8HJ, 
8JG,  8JU,  8 KG,  8 ML,  8MZ,  8PT,  8QL  8SB.  8 ST. 
8SP.  8UE,  8XE.  8ZAF,  8ZE,  8ZZ,  8ZAE*  »AAP* 
9AON,  9ARG,  9BDS,  9BED,  9BSG,  8BTT,  8BUP, 
9BZI,  9CCS,  9CFI,  9CGK,  9CIE.  9DLG,  9DPL. 
9DQU.  9DXN,  9FK,  9GL,  9IO.  9LQ,  90X.  9ZN, 
9YAJ,   Can.  8BV. 

3ADI,  6S9  N.  Markoe  St.,  West  Phlla,  Pa. 

Spark:  1CNI,  2AJE,  8ASV.  8BR,  8BDA,  9.UH. 

C.W.:  1GV.  1UJ,  1CNR,  2 CM,  2RF,  2VA,  2ACY, 
2AVZ,  2AWS  2BMR  2CBG.  2CDG.  2CGJ,  SCO. 
SNZ.  8TJ.  3AHN.  8BHM,  4GL,  4GX.  5ES, 
5HD,  6KA,  6ZF,  8AB,  (8HJ),  8IB,  8MZ,  8RG, 
8SE,  8SR,  8UE,  8UP,  8VY.  8XJ,  8ABO,  8 ACS, 
8ACU,  8AGX,  8AJT,  8AMM,  8ANB,  8ASV,  8ASZZ 
8AVL,  8AWF.  8AWZ,  8BDO.  8BFH,  8BFR,  8BPI, 
8BPR,  8BPU,  8BVR.  8CEF  (8CEI).  8CGN,  BOKO. 
$CMY,  8CNW,  8CTP,  9EI,  911,  90X,  9UU,  9XK 
9XL,  9AIY,  9AON,  9API,  9APS,  9AXF,  9BJY, 
8BRL,  9BTK,  9CNC,  9DGQ.  ~  ^ 

4HS.  Atlanta,  Ga.  (One  tube) 

Spark:  1AW.  2EL,  2FP.  2GN,  20&,  SAQV, 
SARN.  (3AWF),  8BVC.  3GO,  4BG.  4EL.  4FB, 
(4FD) (4GN)/  (4IE),  (4SK),  (6BW),  BPL  ftM, 
BER.  BFJ,  (5JF),  (5MO),  6TU.  (5UC),  (BXM„ 
6XAC,  5XU.  5ZAS,  5ZL,  8AFD.  8AIB  ^AIT,  8AIZ. 
8ANB,  (8AWU).  (8AXB),  8AXN,  (8AZF). 
(8BBU).  (8BDA)  8BDB,  (8BDV),  8BEP.  8BEW, 
8BFM,  (8BO),  (8BXC),  8BXS,  8BYO,  8CKV,  8C6. 
8CYU,  8EB.  8EOD,  8  FT,  8KJ,  8RQ,  <8UC), 
8VR,  (8WZ),  8YN.  (8ZE),  8ZO,  9AAW.  9AAP, 
9AFK,  9A1R.  9AJB,  (9AMK)  9AOJ,  9AOR,  9APR, 
9  APS,  (9AQA).  9AZA,  9AZF.  9BMN,  (9BWS), 
(9CP).  9DAW,  9DIfZ  (9DWM).  9DWF,  (9DWX), 
9DXN,  9DZE.  <?DZY).  (9FK),  (9GX),  49LF), 
9MC.  90X.  9PE,  9PN.  9PG,  9PD,  9RR,  9TL, 
(9UH),  (9ZN). 

C.W.:  2FP.  3BVI,  3ZZ,  4BF,  4BQ,  4BX,  4 BY, 
4CX,  4 DC,  4FA.  (4EB),  4 EN,  4 EL,  4FS.  4 FT, 
4GE,  4GK  v4GX).  4HZ,  4IV,  4JK,  4  KG,  4KI, 
4LJ,  4MN."  4NI.  4 NT.  40D,  5AAR,  5BAA,  5 EG, 
6FV,  5HB.  5HIL,  5  UK,  8BDBi  8BFM,  8BKE, 
8SP,  8UC,  8ZZ,  9ABV,  9ABY.  910,  9LQ.  9 APS. 
9AWF,  9ZNI1! 


4IZ,  Tampa,  Fla.  (One  tube) 

C.W.:  1ARA,  1RL.  4AE,  4BB,  4BD,  4BQ.  4BV, 
4BX,  4  BY,  4EA,  4EB.  4EH.  4  EL,  4  FT  4FH, 
4FV.  4GH,  4HW,  4KC,  4KU.  4  LA.  4LH,  4U, 
4LW.  4NP,  4NV,  40D.  401.  5BI.  5EH  BFV, 
5HL,  BKC.  6PQ.  6EE.  8BDU,  8IB,  8SB,  88P.  8ZZ, 
9AL.  9A0N,  9APS,  9ARR,  9UU.  Can.  4CB. 

Spark:    4BC.    4BI,    4FD,  5XA. 

4FT,  Wilmington,  N.  C. 

(1AJP),  (1AM),  (1AZW),  1BBS,  (1BBW), 
(1BEO).  1BGF,  (1BKQ),  (1BQI),  (1BRQ),  1BUA, 
(1CCZ),  1CFE.  (1CLI),  (1CTW).  (1FB),  (1GV). 
(1QN),  (1QP)  (1QV).  (2AFP),  (2AJA),  2ALF. 
2AMA,  2ANO,  2AV,  (2AYV),  (2BDU).  2BQD. 
2BQU.  (2BRB),  2BRC.  2CBG,  (2CES),  (2CFB). 
(2CMS),  (2EL),  (2FP),  (2GK),  2IG,  (2KL). 
(2NZ).  (2TS)  (2VA).  3AAO,  SAC.  (3AEV), 
(8AFB),  (3AQR),  (3AUU),  3BA,  (8BHM).  (SBU). 
(3BTT).  8BJY.  (3BLF).  (3BMN).  (3BNU),  8BOB, 
(8BRC),  (3BTY),  (8BUC)^  (SBUT),  t83VA), 
(8BVL),  (3BZ),  (3CA)  (SCAN),  8CBM,  (8CC), 
(8FS),  (3IW),  (3PZ),  (3QV),  (SRF),  <3VW), 
(SWB),  (8ZW),  SZZ.  (4BF).  (4B0>.  (4HV), 
(4DC),  4DS,  (4E\).  (4EB),  (4EH).  (4 EL),  U«N), 
(4GH),  4GS.  4GX.  (4HW),  (4JK),  (4JY),  (4KT). 
(4LJ),  (4NT),  (4NV),  (40I),  BEG,  (BEK),  BBR» 
(BES),  (BFV)  BHB.  (BHL).  BKC,  BNV,  (BOA). 
(BRH),  (8ACH).  8AES,  (8AFD).  (8AHR),  (8AIGK 
(8AIM).  (SATO),  (8A.TT),  8ALF,  8 ALT,  (8AMM), 
8AMS.  8ANB.  (8A0B).  8AQF.  (8ASV),  8ASZi 
(8AVL)  (8AWN),  (8AWZ),  (8AXC),  (gBDB)^ 
(8BDO).*  8BDU.  8BF,  (8BFM),  (8BFT).  8BFX. 
8BGG.  (8BHO),  (8BJC),  (8BJK).  (8BJV).(»BJX). 
(8BKN),  8BKU.  8BNT  (8BO),  8BOZ,  8 FPL,  8BQF, 
(8BRM)  8BRT.  8^SS,  8BTR,  8BUN,  BWJXi 
(8BVT),  (8BWA),  8BZY,  (8CAZ),  (8CBX),  8CDZ, 
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*).  (SCSI),  (8CEU),  8CGP,  8CQX.  (8CJY). 
"  ,«8CMY»  (8 CUR),  8 CUB,  (8  DAK),  (8FT). 
lip.  (MO),  (8LF).  SOB,  SOW,  SQG,  (88P) 
SfJB,  iSlTK),  8*0,  (8VY).  (8WR).  8ZA,  8ZAE, 
tSS,  /(SAAP),  SA1Q,  (SAJH),  SAON.  (SAPS). 
SASR,  SAWF.  9BCB.  (SBDS).  9BBD.  (9BEH). 
tBHDL  SBHL  (9CP),  9DCO,  9DTJ,  SBL  (911). 
1*^~|9J0).   (iLQ),   (SOX).  9P8,    (9UC).  9UH, 


(•OOfi.  (*DNT).  (9DHB),  (SDR).  (9DS0).  9DXD, 
JBL  811,  SNU,  (SOX).  (SPW).  (9YAJ). 


SXAC.  Ctaamr.  AHubmi 
aW.:   4BQ.   4 OH,   4KC   <****.   4U>I>.  SDO 
SOW.   OXD).   SHG.   <*EK),   BFV.  fHB.   4 SIR). 
tSJB),    (IKC).   SLA.   BLB,   (6NS).   5NV,  (SFX). 
\Wrs  <>QS>'  <SSF>*  *80'  C*8M).  (SUK). 

SVA.  *(S*AB>.  (SXAD).  (WV),  SZA. 
tfZAtt.  SZZ.  SZH.  (BZG).  SA8J,  SKA.  7LU. 
tSAOI).  (8BVA).  SUB.  (8VY).  (SZB).  (SZAF). 
SZZ.  9AAU.  (9AM0).  (9ABV),  (9ANQ),  (SAOG). 
SAON.  9A0U,  (9APW),  (SAPS).  (9 ARK),  SARR. 
(SAUAJ,  9AWM.  (SAYM),  (9AYS).  (9BD8), 
•BBD).  (9 BOH),  9B8Q.  (SBZI).  (SBXT).  SDJS, 

.soon,  ctr—  —■       —  — 

l$r>vah  si_ 

SXAOi  SZAF. 

Stark:  IFF.  (SAHK).  4BL  (4HX),  (5ABY>. 
(SAEZ),  (IBW),  (SCR).  (SKA).  SFI.  (BFL). 
(HQ.  <SHZ).  (BJF).  (SMO).  (SN8).  SOI. 
(BQI).  (SQS),  (SRO).  (BRH).  (S8M),  STC.  6TO. 
CfTM).  (STP).  (BTU),  (SUC),  BUD.  (BWB). 
(|WF>.  (BWW).  (SXA).  (SXB),  (SXAB).  (SXAD). 
ttAL  (SZAE).  (SZAW).  (SZL).  (8AWU).  (8AL). 
<8BDA>,  (8CMI),  SUC.  (SKJ).  <8ZY).  9ABG. 
(SAFK).  (SAIU).  (9  AIR)  (9ARG),  (9ACL). 
(9AYW).  (9ARX).  (9AZA).  (9ANO).  9BAB. 
(fBMN).  (SBDR).  (9BKK),  (9BWS).  (9BXC), 
(iBTO).  (9CA).  9CKP.  SDCW.  (9DMJ),  (9DQQ), 
I9D8D).  (9DZY)  9DXC.  (9FK).  (SKA).  SLF. 
SMO.  (SOX).  SPA.  (SPB).  (9RR).  SWT.  9XT, 
STB.  <S¥M),  SZN.  (SZV). 

SfM.  t.  8.  Dopaw,  2208  AsU  Ave.,  Ft.  Wortk,  Teaas 
aW.:  (4KB).  4EZ.  4KF.  4ZF.  SAC  SBM.  6CY. 
SDW.  (SKH).  (6BK).  (SBL).  (BBS),  (5HV). 
I  IX.  (SJB),  6JW.  5KC.  SMB.  6NS.  6RR,  6RX. 
SQS),  (SSM),  (BUY).  BAAW.  BABJ.  6ACF.  SCP. 
I  SJD).  SKA.  iSAVD).  (SAWU).  (SAWT).  SBOB. 
SB9A).  TLU,  (8IB).  8SP.  (8SB).  8UI.  8VY, 
SZZ).  8  AIM,  (8ADT).  (8AKP),  8ALL.  8ANB 
1  AUK.  8AXB,  (8AXN).  8BCY,  SB  KB.  8BRRi 
8BTL.  8BTR.  8CKK,  8GQX.  8DIF.  (9EI).  SFM. 
SXI.  SLL.  SOB.  (90X).  9UU.  (9ZL  on  fone). 
(SABU).  9AES,  9AJP,  9AJS.  (9ALY).  (9AMB). 
SANQ.  9ANS.  9AOU.  9API.  9AP8.  9APW.  9AQL. 
(SAQM),  9AQQ,  (9ARR).  (9ARZ).  9AUA.  (9AUS) 
CVVN.  SAWN,  SAYS.  9BBF.  (9BCF),  9BDS| 
ft  RETT}.  9BJU,  8BJV.  9BOA,  (9BSQ).  (9BTT), 
ftUWK).  (9BXT).  (9CFI)  9CJI.  9CJJ.  9CTR, 
«)AH,  (9DAM).  9DBL,  (SDQU  on  fone),  (9DSM), 
<9^XD),  9DXT,  9DZQ,  (9XAC),  (9ZAA),  (9ZAF), 
9  IF 


SAD  L.  001  Asia  St,  Baton  Rouge,  La.  (1  tuba) 

'  CW.:  1AJP.  2FP.  SBVC.  SBZ  SLR.  3MK.  SZZ, 
4AU.  4BF,  4BQ,  4BY.  4 DC,  4EA.  4EB.  4EH.  4BL, 
4FT,  4GH,  4GK,  4HW,  4ID,  4JK.  4JY,  4KF  4KU. 
4LJ.  4ZP,  6AAM.  6ABA.  6ABM.  5ACF  BADE, 
SAB.  SBE,  BM.  6BQ.  5CY.  BDG  6DT.  SDW.  BDY, 
SED.  *8E.K,  5ER,  5ES.  BFV.  RHB.  5HL.  5IG,  5IM. 
SIR.  SIX.  BJL,  5JM.  BKC,  BLB  BM  A.  6ME.  BMG. 
SML,  BNV,  BPX.  BQI.  BQS,  5RJ,  SSF,  5SK.  5SM, 
SSR.  StTK,  BUN,  BUO.  BVA.  BVO.  BVY,  BXAD, 
SXAB.  SXV,  BXY,  5ZA,  PZH.  8AR.  8AFD.  8AFY. 
8AIO,  8ANB.  8AQO.  8AWZ,  8AXB.  8AXC.  8AYC. 
SAZH.  8AZO,  8BCY.  8BDO,  8BDU,  8BFM,  8BFX, 
8BGQ,  8BHD,  8BKE,  8BPL,  8BRQ.  8BVR,  8BWA. 
StfZT,  8CDZ.  8CEI,  8CF.  8CGM,  8CGX.  8CLD. 
SPMI,  8CUR.  8CYT.  8DAK.  8 FT,  8KG  8SB  8SP. 
iUK.,«UZ,  8VQ,  8VY,  8XJ.  8ZAF.  8ZZ.  9AAP, 
9AAU.'  9ABV.  9ACI.  9AFN.  9A.IH,  9AJP  8AMB. 
SAM!  9ANQ,  9  AON.  9AOU.  9  A  PS,  9AQM.  9*QR. 
9ARK.  SARR.  9ARZ.  9ASD.  9ATU.  9AUA.  9AUS. 
9AVM  '  9AWF.  9AWM.  9AYS.  9BBF.  9»?CB, 
SBCF.  ^BDS.  9 BED.  9REY.  9BGH.  9 BHD,  9BHI, 
9RHN.,  9BJY.  9BKE.  9BKP.  9BLO.  9BMN. 
9BRU  r9BSa  SBVP.  9BXT  9BZI.  9BZZ,  9CCM. 
frC8?*CCV.  9CBI.  9CFY,  9CGK.  9CI,  9C.TJ,  9CMK, 
SCP.  iCPB.  9DCR,  9DGQ,  9DHB.  9DJB,  9D.TQ, 
.SDKY,  TOPL.   9DQU.   9DR,   9DSD.   9DSM.  9DTJ. 


9DUN,  9DWK,  9DXD.  9DXN.  9DYN.  9DZQ.  9DZY. 
9FM,  9H,  910,  9KP,  9LQ,  9LZ,  9NU,  9NX,  SOX. 
9 PA,  9 PS,  9UC.  9UU.  9WA,  9YAJ.  9ZAA.  9ZAF. 


9ZZ,  Can.  HX AC. 


4BI.  4FD,  SAAT,  BAO.  6BW.  SBI. 
BJF.  SMO,  SOI.  6QS.  6RF.  5TM,  BTU.  BUC. 
5XAC.  SXAD,  6XB.  SZAC.  SZAI.  BZC.  BZL.  8BD, 
8BYO.  9AM  K,  9DHZ.  9DJB    SDMJ.  9DWM.  9DZ 


SJX,  SLF,  9MC.  90R.  SYAK.  9YM,  9ZN. 


ZY. 


(port. We)  620O-ft.  elevation  on  L*g«na  Ml., 
(61    miles   from  San  Diego.  Calif.) 

C.W.:  6ZA.  SPL,  BQI,  SO?,  SBRK.  iAOZ,  SAT, 
«TW,  SKA.  SBJY.  SZB,  SZX   SAPW.  SBPZ.  SAQ 
SRU,    SBJU.    SBOB,    SBFF,    SBJX.    f " 
9PI,  9ABV,  9  AM  B,  9BP,  9ZN.  9CJJ, 
9DUG. 

8AOR.  Barkaler.  Calif.  (1  T«ka) 
C.W.:  BDI,  BJL,  BQI,  BZA.  SBF.  (SOU).  (SEA). 
SBB.  (SFT).  (SGX).  SGY.  SJD.  SEN.  SKA.  SABH. 
SABX.  (SAJH).  SALU  SANP.  SAPW.  SAQW. 
SATC.  SBCY,  SBBC,  SBBG.  SBEQ,  SB  IB.  SBKO. 
SBJY.  SBLU,  (SBPZ),  SBQF.  SBQP,  SBQZ,  SBUM. 
(SBRK),  SBVQ.  SZG.  SXAD.  SXA8.  TDB.  71*. 
7IY,  7LU,  7MF,  7NA,  7NF.  TOB.  70T,  fQW.  78a 


78G.  7TQ.  7ACK.  7 ABA.  7AFW.  TAGX  78B.  7ZO. 
SIB  SWR.  SBCY  vt  QSA,  QRAT.  SCB.  SDR.  SWD. 
9AJA,  9 ADS,  9AMB.  9AYU,  SAWP.  SAWM,  SCOJ. 


SDTM.  SZN. 

8AOW.   131   Slam  St..  BivaramW.  QaMf. 
(Evary  District) 

C.W.:  1ZE.  1CVJ,  SAKJ.  SZL  4BF,  4BX. 
4GV,  SBB.  SDI.  BKC.  6NB,  SNS.  BPX.  BQI.  BRK. 
BXY.  BZA.  BZG.  BZAV.  SAW.  SBJ.  SCO.  SCP. 
SCU.  SBA.  SEB.  SEC.  SEN.  SFH.  SFT.  SGB. 
SGX.  SOD,  SIU,  SJD.  SKA.  SKU  SLK.  SLV. 
SNX.  SOH.  SRD.  SRR.  STW.  SUW,  sWB,  Sf  k  SXJ. 
SZA,  SZB.  SZB.  SZF.  SZO.  SZS,  SZX.  SAAQ. 
SAAT.  SABXi  SABD.  SABH.  SAGP.  SAGW.  SAHQ. 
SAIF.  SAIO.  SAIV,  SAJF.  SAJH.  SALU.  SAOB 
SAOT.  SAOZ.  SAPW.  SAQQ,  SAQW.  SARB,  SARa 
SARD,  SATG.  SATQ.  SATU.  SAVD  SAVU.  SAVV. 
SAWG.  SAWP.  SAWT.  SXAD.  SXAS,  SBBC.  SBBV. 
SBOD.  SBCJ,  SBCR.  SBCV.  SBBG.  SBEQ,  SBB8 
SBFB.  SB1R.  SBJQ.  SB  JR.  SBJX,  SBJY.  SBKO. 
SBL  A,  SBMD.  SBMP.  SBOC.  SBOD  SBOO.  SBPF. 
SBPZ.  SBQC.  SBQD.  SBQF.  SBQG,  SBQP.  S^QQ, 
SBQZ,  SBRD.  SBRE,  SBRG.  SBRK,  SBUM,  6 BZG. 
7DP.  7LU,  7LY.  7MF,  7NA.  7  NY,  70Z.  7QD. 
7QW,  7SC.  7SY.  7TN  7XC,  7XG.  7YJ,  7ZB,  770. 
7ZU.  7  ABA.  7  AEG,  8WR,  8ZZ.  8ACI,  8ANU. 
8AQD,  8ASV.  8BCY.  8BFM.  8BKE.  8BXS.  8BZY. 
9EI  9FM,  9  IN,  9NX.  9PI.  9UU,  9ZN.  9  ABU. 
9AEQ.  9AJA.  9AJW,  9AMB.  9AMI.  9*NF.  9\PS, 
9APU.  9APW.  9ARZ.  SAWM.  SAYS.  9X\C,  9XAQ, 
SZAF.  9BBF.  9BTV.  9BSG  9BXU.  SBZZ.  SCFY, 
SCNI.  9CNS,  9COW.  9CXC.  9DAE.  9DPI.  SDTB. 
SDTC.  9DPL,   9DTM,  Canadians   4BV.  BCS.  SAC. 

Spark:  6ZH.  SAO  6AR.  SCC,  6DP,  SFH,  SGP. 
SGI.  SCR.  6GT.  6HC.  SIC.  SIF.  SIB,  6KC.  6 KB. 
SKL.  SKM.  SOD.  SOL.  SQK.  SQR.  60Y  *TTJ, 
SUP  SVA.  SVX.  SXU.  SZQ.  SZU.  SAAK.  SABU. 
SABW.  SACR,  6ADL.  6  A  FY  SAEZ,  SACK,  6  ACT, 
SAHC.  SAHF,  6  A  HP,  6AHQ,  SAHU.  SAIU.  SAfH. 
6AJU.  6AKL.  6AKT.  6 ALA.  SAf.D,  6ALV,  6AMK. 
SAMN.  6AMW.  6A0R.  SAPL.  6APV,  6AQS. 
SAQU,  SARI,  6  ARK.  6^RS  6ASC,  SATC.  6  \TP, 
SATU.  SATV.  SAVB.  SAVV.  SAWH,  6AWX,  8H\B, 
SBAE.  6BAJ.  SBBV.  SBIC,  6BJG.  SBJU.  SBNV 
SBPU.  SBQD.  7FI,  7FQ,  7JG,  7  TW,  7MF.  7^ 
70T.  7TJ.  7VF.  7WG,  7YA,  7ZS,  7ZU.  7 ABA, 
7ABS,  CL-8. 


SRR.  415  N.  Gower  St^  Los  Anfales,  Calif. 

C.W.:  2PR.  4BF,  4BV.  PFV.  f>IL,  FKC.  RQI. 
SQU.  BXY,  (BZA).  RZH,  BX&K,  SAK  (SAR).  6FH. 
SGR,  6GX.  SIK,  SKU,  6NX,  SOH. "  SPG.  (SRD). 
SUF.  (SVZ),  SAAT,  SABX  SAJH,  SAHF,  6*ty. 
SAKL.  6AOF.  SAQD.  SARB.  BARS,  SATQ.  SAWT, 
6BCD,  SBCK.  (SBCJ),  6BCR,  SBIC,  SBIK,  SBIR. 
8BTQ,  (6BJY).  6BNV  SBOE.  SBRD,  SBSA,  SBUM, 
SBWE.  SXH.  SHJ,  SXT  6ZB.  (SZF),  SZS.  (SZX). 
SZAC.  7BS.  7DP.  7HS.  7JW.  7IC.  7TW  7T,U. 
7MF.  7NJ.  70Z.  7SC.  7TN.  7AEH  7 AFT.  7AFW. 
7AHW.  7AIU.  7XC.  7X1.  7ZB.  7ZJ,  7Z0.  S'B,  8UB, 
8WR,  8ATF.  8ABR  8AMG.  8BVT,  8XJ,  9Da 
9GK.    9UA,    9UU.    9WD,    9ABV,    9AGH;  9AJ8, 
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ftAMB.  SAMS,  9AOO,  9AON,  9AOT.  9APW,  9AUA» 
CwM.  9AWN,  •AYS.  9AYU,  9 ATA,  9BBD.  9BIV, 
9BXA,  9DAE,  9DKB,  9DRK.  9D8M.  9 DTE,  9 DVB* 
9XAQ.  9ZAC.  9ZAF,  9YAJ.  9AVZ,  9DTM.  9BCB, 
9ANG.  911,  Canadian.  9BD.  9AC,  4BV. 

On  Lmp  with  S  sUps  R.  F.  Amplification,  week 
<**  S«pt  25th:  SKC.  6ZA,  5XY.  8AAF,  6APL, 
tAVU,  SBFE.  SZS,  7BS,  70Z,  9AMB,  9AMS.  9BJV, 
SUA.   9AGH.  9ZAF. 


•2V,  Defiance,  Ohio  (Evory  oi»trfaX$ 


Spark:  (1AW).  1BOQ.  1CNL  1GB,  2AJ*, 
(2AD),  (2ARY),  2BUE,  2WB.  (FP>. *^-AQJ| 
2XAJ,  (Can.  SBP),  Can.  8GN  Can.  SB V,  SAM 
8ACY,  SAWF.  SGL,  (8GZ),  4BI,  4B  X,  4^ 
BBW,  6BE,  BEI,  BJF.  m  SJX.  JfMQ),  -  J 
6XB,  6XW.  (6XAC),  (B2AW).  (SZlX  8A) 
8 AGP.  8ARS,  SARD,  8AXB.  8  AFC.  fAVL  SAC 
(SAltf).  (8AIZ).  (8BVX),  <8BDA).  (SBET 
8BRL,  8BQA,  (8BRY),  8BXQ.8BXC.8BTJ.aB2 
(8CTI),  (8CMI).  (SCDS),  8CDT,  8CYU.  *OCB.*— 
(SEW),  (8EO).  8CP,  8FT,  8IL.  8LH,  <8TKj| 
(8UC),  8WU.  8VE.  (8VQ),  9ATV.  9AEP,  JAB* 
9 ASK,  9 AY 8,  9ARR,  9AIR.  •AQE.  9AGG.f9AC 
9 ANT,  9AUU,  9AQR,  9AIK.  ?AFW.  9AJJ 
(9AYW),  (9AXU).  (9AU).  <£AZA>. 
<9AZF>.  (9ABM).  (9AMQK  (9AiP).)  (UM  . 
(9ARG).  (9BZZ).  9 BSD,  9BTX,  9BNC,  (9BMNK 
(•BS^,(9BXO,(9BlQ).(9BWS)  (9BXdh  (9BZE) 
<9BHZ>.  (9CP  (9CS),  9CTW,  tDWSt  9DZQ. 
9DPB.  9DGW.  9DP,  9  DRW,  9DCW.  9DY& 
9DPW.  9MA.  9DKB,  9DGZ. 

9DCT.  (9DSD).  (9DZY).  i^*^^*?*^ 
<9DXT).  (9DWM).  (9FK).  <9GC>,  9GX,  (9M), 

9K..  »Lr .  9 MO,  »Mh.  -   

<tPN),  9PD,  9QR(9RR).  <9TLJ.  iW},}*Vtnr 
9VL.  9WX,  9YB,  (9YM),  (9*NJ,  <9iU),  OBD, 
9ZX,  9 XT,  (WHB).  (DL),  (DZ).  ' 

C.W.:  1AJP,  1BKQ.  1BQD,  1CVS,  'tAJW. 
2AUZ,  2 AVE,  2AZY,  2BFS,  2BNZ.  2BRC,  2 BOD, 
2CBW,  (2FP>.  2GK,  2KU,  2NZ,  2ZL,;  JAgg 
2AUU,  SBLF.  SBMN,  SBIJ,  Can.  SBP,  tCBM  SClff 
8BO.  8F8,  8HD,  SOE.  8RE,  8RF.  8ZO.  SZZv  4BT, 
4BNU,  4BQ,  Can.  4BV,  4BX,  4 DM,  4KB,  4«fc 
4UU.  4KF.  401,  6 BE,  BBX,  6CY.  6DI.  4*2,  iJML 
•EE,  SFV,  SJL,  6KC,  SQL  SQS,  SSM,  SgK*  iOZ 
•UD,  6XAD.  BXV,  6ZA,  BZG.  6ZAV,  .  BXH, 
«BSA.  SKA.  6 EN,  6XJ.  SXAD.  6ZP,  **Q.  TAIL 
(8AFY  and  phone)  8AFB,  8AIO.  8ANH,  8AX& 
8 APT,  8AQF,  8AWP  fona.  8ATU.  8AA,  8 AM 
8ASV,  8AKP,  8AXB.  8AWZ,  8  AIM.  BAWf. 
(8BYC).  8BJL,  8BJC,  8BJX.  8BKY,  8BCL  SBCIy 
8BKE,  8BDO,  8BQZ,  8BQF,  8BUS,  8BXC;8$WA, 
8SI,  8BOQ,  8BXH,  8BVR.  8BO.  8BR^  8BP& 
8BFM.  8BUX,  8BXH.  8BRW.  <8CJHK  SCuE 
2CJX,  8CAJ,  8CAG.  8CZC.  8CAY,  8CWB,  8COg 
8CKO,  8CYT,  8CQM,  8CUM,  8CBC.  8CDZ.  8CYDr 
8CMM.  (9CBR),  8CJO.  8CN,  8CV.  8CNL  8CM1. 
8DW,  8DZ,  8ER,  <8FT),  8FL,  8IJ,  8JQ,  9SP,  8U1L 
8 UP,  SUE,  8VZ,  8WR,  (8XJ),  8YD,  8ZZ,  8ZE 
8ZU,  8ZAF,  8ZAG.  8APW,  8ABW,  SAnC  8APf , 
8 AON,  8AEQ,  8AFN.  9AAP,  9AOG,  9AY&  9ABV , 
9AQ,  9ARR,  9AOG  fone,  9AJH,  9AW?  9ANF, 
9AVA.  9ACI,  9AXC,  9  A  KB,  9AWF,  (9AIYK  9AVV, 
9AWM,  9ACS,  9BSG,  9BOT,  9 BED,  9BJT,  9BJY, 
9BHD,  9BOS,  9BVP,  9BZ1,  9BZZ,  9BY2L  9BCB, 
9BHC,  9BTT,  9CP,  (9CBA),  9CVW,  9CNV,  9CJA, 
9 DSD,  9DUG,  9DAX.  9DKY,  9DKB,  9DQU.  9DGB, 
9DPL,  9DZW,  9DR,  9DBL,  9DCR,  9DZY.  9DJO> 
9DCF.  9DJO,  9DCF,  9KY,  9FM.  (9FK),  SGK,  9GL. 
9HK,  (911).  910,  (9KP),  9NX.  (9P8),  9UC,  9U(f, 
9WA,  9YX,  9YAJ  and  fone,  9ZAA.  9ZAR  9ZJU 
(9ZN). 


7 ABB,  Everett*,  Waelu,  (Over  1000  aUlee) 
4BQ.  4EB,  4FT.  4GS,  (4KF),  (4KT),  (6AAR), 
8BE.  6HB,  6JW,  6KC.  5 LA,  6NW,  6PX,  5QL 
SSM,  <5X(J),  SZA,  SZH.  SAB,  8ACH.  8A8V,  8ATU 
SBF.  8BKE,  8 BEL,  8BWA«  8BXH,  8CF1,  8FT,  8 IB, 
SOW,  SUE,  SWR  9AAW,  9AEQ.  9AJS,  9AJA. 
OAKB,  9 ALT,  9AJlB,  9AMT,  9AOG,  9 AON,  9 APS. 
9APW,  9ARG,  9ARZ.  9AUA,  9AVZ,  9AWM,  9AY8, 
9BBF  9BCB.  9BED.  9BJV,  9BSG,  9BXA,  9BZ1, 
OOP.  9CFI.  9CFY,  9CUI,  9DAX.  9DBL,  9DKY, 
9DPL,  9DQE,  9DTE.  9DR,  9D8M,  9DZQ.  9 ED. 
MK,  911.  9LZ  9NX,  9PI.  9PN,  9UU.  9  WD. 
9XAC.  (9YAJ).  9ZAC.  9ZAF. 

7IY,  Vaehoa,  Wash. 
Slavic:  9  BAH,  8CMI,  8ZY.  9ATV,  9  AX  A,  9AZA* 
9BTX.  9CTW,  9DMJ.  9DNC,  9DZY,  9MC.  9PN, 


CLW.r  Iff.  tP2f.  tZS.  4BP,  4BQ.  40R,  4BB,  4GA* 
4GB,  4GM,  4KK.  4  LP,  6EK,  6ER.  SD1,  iDY, 
iHB,  6KO.  UL,  SLA.  SPX.  6QI.  6QW.  6RH  6BJ, 
SBM.  SUE.  SUN,  SUO,  SXY,  SZA,  8AFD,  8ASY, 
9AFY,  SAQF  8AQO.  8ACH.  8ATU,  8AXN,  8BEF. 
8BDU,  SBFW,  8BCY,  8BFL.  8BWA,  8BFX.  8BRU 
8BNJ.  8CML  SCXN,  9HWA,  SIB,  8 KG,  SOW.  8HRCL 
SBD.  9RT,  SSB,  8UK,  SUE,  8UC.  6L7*,  9AG&  9AY8^ 
9APW,  9ARR,  9ARZ,  9AWH.  9AUA.  9 AON.  9AWM, 
9AXV.  9AMB,  9AVZ.  9  AWT,  9  AG  P.  9ABV,  9AOU, 
9AMI.  9ANQ.  9 APS,  9AJP,  9AJH,  9ACH,  9AOS> 
9AAP,  9ATN.  9AHM\  9AIK.  9BBF.  9BTT,  9BFG, 
9BQB,  9BCF.  9 BED,  9BGH.  9BEY,  9BXA,  9BHD, 
9BJV  9BSG,  9BKG.  9BCB.  9BCM.  9CFI.  9CMR, 
9DCK^  9DXN.  9DUL  9DTM.  9DPL.  9D8M,  9DZQ, 
9DKY,  9DR.  9DJQ.  9DHL,  9DTE,  9NU,  9H,  9RU, 
9TM.  9 TP.  9UU,  9XAC,  9ZAF,  9YAJ,  9ZAQ. 

OBCY,  Grand  Rapids.  Mich.  (AU  DUtrkU) 
1FB.  1JT,  1RU.  1UH,  1AGH,  1ASF,  1BKQ. 
1BUA.  1CGO,  2FP.  2FS.  2QK,  2HW,  2IW,  2NZ, 
2TJ  2UD,  2AFB,  2AUW,  2AWF,  2BEH,  2BNU, 
2 BUB,  2CBW,  2BUC,  2ZL,  SBV  SCA.  SHL,  SLR, 
STJ.  8AFB,  8AQR,  8AUU.  8BG>T,  8BLU,  SBRW, 
4BQ,  4BX,  4CG,  4DC  4EB,  4 EH,  4 EL.  4 FT,  4GK. 
4ID.  4JK,  4KF.  4XU,  5DL  5BK.  SER.  SES.  SFV, 
SJL.  SJW.  SEC.  SMB.  6PX,  BSE.  SSM.  6AAM. 
5XA*  SXW.  SZA,  9CP,  SKA.  SPD.  STF,  6TN. 
9BEG.  SBOB.  7ZO,  8AB,  8 AN  8 AX,  8BO.  8CF, 
9CL  SEA.  8 FT,  8GA,  8HJ.  8ltf.  SIW.  8JU,  8 KG, 
aJTV.  SOI  8OJ.  8OW.8PM,  8PT.  8SB,  8SE,  8SL, 
«8P,  8TO,  SUC.  SUE,  8UK.  8VQ.  8VY,  8WA, 
SWI.  8WK,  8WR,  8WV,  8AAZ.  8ACH.  8ACO, 
9 AEG,  8AFD,  8AFK,  8AFV,  8AGO.  8 AHA.  8AHB, 
8AIM,  8AIT,  SAJP.  8AJX.  8ALF.  8 ALT,  8AAM, 
SAMQ,  8ANB,  8AON.  8 APT,  8APW,  8AQF,  8AQU, 
8ARO.  8ASV,  8ATU,  8AUA.  8AUY,  8AWP  (fone). 
8AWT.  8AWZ.  8AXB.  8AXC.  8AXN.  8AZA.  8AZF. 
8AZG.  8BAQ.  8BCF.  8BDB,  8BDO.  8BDU.  8BDV, 
8BEF.  8BEP,  8BF1I,  8BFX.  8BGL.  8BJC,  8BJX, 
8BKE,  8BKI,  8BLT,  8BNJ,  8BNU,  8BNY.  8BOZ, 
SB  PL,  8  BBC,  8BRF.  8BRL.  8BRM.  8BRQ.  8BUC. 
8 BUM,  8BUX,  8BVR  8BVT,  8BWA.  8BXA.  8BXF. 
8BXH.  8BXT.  8BYA.  8BYF,  8BZR.  8CAK.  8CAU, 
8CAY.  8CAZ,  8CDL,  8CDZ.  8CEF.  8CEI  8CFD. 
8CGM,  8CGN,  8CGP.  8CGX.  8CIA,  8CJtf.  8CJX. 
8CJY.  8CKO.  8XE  8ZN.  8ZZ.  8ZAF.  SAB.  9CR. 
9DR,  9EI.  9FM.  9FZ.  9GL.  910.  9KI.  9KM,  9LQ. 
9LZ.  9NX.  9DX,  9PJ  9PN.  9 PS.  9RT.  9UC.  9UH, 
9UN,  9US,  9WA.  9WC,  9WR.  9WT,  9AAP.  9ABV, 
9AC8,  9  A  FN,  9AIP,  9AIU.  9AIX.  9AJH,  9AJP, 
9ALW  9AMI.  9AMQ.  9ANQ,  9AOG.  9AOL.  9AON. 
9AOU.  9 APS,  9APW,  9AQR,  9ARR.  9ARZ.  9ASD. 
9ASZ.  9AUA,  9AUL.  9AWA.  9AWF.  9AWM,  9AXF, 
9AYA.  9 AYS,  9AZD  9BAA.  9BAF,  9BBF,  9BCF, 
9BCG.  9BCT.  9BDB,  9BDS.  9BEH.  9 BEY.  9BGW. 
9BHD.  9BHI.  9BJV,  9BKP.  9BKW.  9BLC  9BMN. 
9BNU.  9BQW,  9BRL.  9BSG.  9BSZ.  9DAH.  9DBM. 
9DCA.  9DCR.  9DCT  9DCU,  9DDK.  9DDY,  9DEK, 
9DFB.  9DGQ.  9DVT.  9DVW.  9DWX,  9DXN, 
9DJQ.  9DKY.  9DQU.  9DSW.  9DZQ,  9XL  9XAC. 


9ZAF,  Denver,  Cola. 

Spark:  BEI.  SEN,  SJP,  SOB.  SXA,  SBV.  4K*. 
SVA,  (SAJH),  7ZD.  (7ZU),  8BDA,  8EK,  911.  9NX 
(9RR).  9ZN,  9AJD,  9AMK,  9AUK,  9AYW.  8BD«. 
9BKN,  9BSZ.  9BXM.  9BZC.  9BXK,  9CTW,  9CWT. 
9DQK.  9DXC.  9 YAK. 

C.W.:  2FP,  4BF,  6BE,  (8DW),  (6DI),  6DY,  6EK 
6IR.  (6JL).  6JB,  6KB.  SKC.  (SLB)r  SNB,  SNY 
BPS.  6PX.  (BQI),  6RJ.  6SF,  (S8M),  StU,  9UK 
BUN,  SVA,  SVO.  SXB.  BXV.  6XY,  6YQ.  BZA.  W± 
BAB  A.  BABY.  SZAP,  6ZAV,  BZAW,  SBF,  (SCPj 
6CU,  (6EA).  (6EB).  6EN.  (6FH),  (8FT),  6.G& 
(6JD),  6KA,  6NX.  SRR,  (6XJ),  6XP,  SEA,  (SZB) 
SZF,  (8ZG),  (SZS).  (SZX).  6ABX,  (6AGP>.  SAJH 
(6ALU),  6AMD.  SAOA,  (6APW),  (SAQW),  «ARB 
6ASJ.  SATQ.  SAWB.  (SAWT),  SBBC.  SBCR.  6BEG. 
(SBES).  6BFG,  SBHQ,  (SBJQ),  (6BJY).  (6BMDV 
(6BOA),  SBPL.  6BPQ.  (6BPZ),  (6BQC).  «BQF. 
6BQK.  SBQZ.  SBRK.  (6B8A).  4BJ3W.  6BXT. 
(6XAD).  7HS.   OLU),  7QD,   (7YA)7llfe),  7ZQ, 

7AEA.    (7AFW),   SAB,    8IB.  8WR,   

8AQS.  8AWV,  8Aim  (8AZD),  8BCY, 
8CKX.  8CJH,  SBl^VC.  9CK,  8CP,  (91 
(9FK).  9FM.  9FV,  ffW,  9HW.  911.  9KP, 
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9PA.91  J,9QF,<9UU).9XL,  9YW.  9ZG,  9ZL,  9ZZ, 
9AAP,  9ABN,  (9ABV).  9AEP,  9AFN,  9APWf 
•  9AGR.  9AJP,  9AJX,  9AMI.  9AMS,  9AM U,  9ANF, 
9ANQ,  9ANS.  PAOG,  9AOL,  9AON,  9APS,  (9APW). 
(9AQM).  9AQZ,  9 ARK,  9ARZ,  9AUA,  9AUS,  9AVS, 
4IAVM.  9AYS.  9BAF,  9BAV.  9BBF,  9BBS.  (9BCF), 
8BOY,  9BDI.  9BDS.  9BED,  9BEP,  9BFG.  9BGH, 
9BHD,  9BIW.  9BJA,  9BJM,  9BJV,  9BKB,  9BKP, 
9BKR,  9BLG,  9BMD.  9BMN,  9BOA,  9BPY,  9BSG, 
9BTT,  9BVP.  9BXM,  9BXT,  9BYA.  9BZI.  9CAD. 
90AO,  9CCS.  9CFI,  9CJJ,  9CKM,  9CNS,  9COI,  9CPB, 
9CTR,  9CTW,  9CUG,  9CWJ,  9DCF,  9DCU,  9DET, 
(9DQB).  9DGM,  9DJY.  9DKL,  9DKQ,  9DKY,  9DNT. 
9DOF.  (9DPL),  9DQE,  9DQM.  9DQU,  9DSM,  9DUG, 
9DXD.  9DXN,  9DYQ.  9DYZ,  9DZI.  9DZQ,  9DZU, 
.  (9YAJ),  9ZAA,  Canadian  (4BV).  9 AC,  AD7,  Phone: 
.»<*!;  6ZG,  6AK,   (6XJ),   (7YA).  9YAJ. 

'    0YAJ,  Dept.  of  Physics,  St.  Olaf  College 

Northfield,  Minn 
'Spark:  (BJF),  6MO,  6TP,  6TU.  (5XAC),  6ZAW. 
8AFQ,  8BDA    8BXC,  8SP,   (9AMK),  9  AO  J.  9AQE, 

.  9AM.  JLARX.  9ATV,  9AU.  9AXU.  9AYW,  9AZA. 
9AZF.    (9BMN).    9BSZ,    9BTX,    9BWS,  (9BXC), 

.  9DGW.  9DNQ,  9DOT,  9JX,  9LF  9MC,  (9RR),  9XT, 

.  <9YB),  9ZC.  <9ZN>. 

aW.:  (1AJP),  1ARY,  1YK,  1FB,  (2BNZ),  2FP, 
<2GK),  2AWF,  (8AQR),  8BLF,  8BP  Can.,  SEB, 
<8GK)  Can..  (8KO),  8BV  Can.,  3BNU,  (3MK), 
SOT,  (8VW).  4BF.  4BQ,  (4BV)  Can.,  4CR,  4GB 
— Gan.,  -4XF,  6BE.  (5DI),  5DW,  6DO,  6DY,  6FK. 
<5EL>.  6JB,  (6JL),  6JW,  5KC.  5NV,  5PX,  (8QI). 
60S,  (5RH),  6RJt  63  F,  5SG,  6SK,  6SN,  SUN, 
(BUO).  6VI,  6XA,  BXU,  6XV,  5XY.  6YAC,  6ZA, 
6ZAV,  6ZT,  6ZZ  fone,  6BOE,  6  AS  J,  6BSA,  6CP, 
6BSA.  6CP,  6JD,  6KA,  (6GR).  (7LU).  (8AB), 
8ABO.  8ACH,  (8ADT).  8AFD,  8AFY,  8AIN,  8AIO. 
BAKP.  8AJjF,  8ALT,  (8ANB),  8APW,  8ATU, 
8AWV  8AXB,    (8AXC),    8AYS,    C8AZD),  8AZO, 

\8B0Y.  8BEB,  (8BEF),  (8BFM),  8BFX,  8BFZ, 
8BH0,  8BJC,  8BJX.  (8BKE),  8BKI,  8BMM.  8BNJ, 
8B0,  8BRL.  (8BTL),  (8BUC),  (8BUX),  8BVR, 
(8BWA),  8BWK,  8BXC,  8BXH,  8BZY,  8CAU.  8CF. 
•CFP,  8CGX,  8CI.  8CJH,  (8CKO),  8CUR,  8CAN. 
(8CIOI),  8DZY,  8FT,  8IB,  (8IJ).  80W,  8SB,  83 L, 
8UK,  8VY,  8WI,  (8WR),  8ZAF,  (8ZE),  8ZZ,  9AAP, 
9ABV,  9AC  Can..  9ACS,  (9AD7).  (9AEP),  9AFN, 
9A0G,  9AHN,  9AIP,   9AIV,  9AIY,  9AJH,  9AJP, 

,  SAL  Can.,  9ALW,  9AMB,  9ANQ,  9AMQ,  8AOG, 
9A0N.  9A0U,  (9APS),  (9APW),  9AQR,  9ARR, 
9ARZ.    9ASN,    9ATU,     (9AUA),    9AUS,  9AWF, 

.  (9AWM).  (9AYS),  8BBF,  9BCB,  9BED,  9BEH, 
9BGH,  9BHD,  9BHN,  (9BIW),  (9BJV),  9BKJ, 
(9BKP),  9BKW.  9BSG,  (9BTT),  9BVP,  9BXA, 
SBXT,  9BXY,  9BZE,  (9BZI),  9CFI,  (9CGD), 
(9CQF),  (9CHN).  (9CJA),  (9CMJ),  9CNH.  9CP. 
"9CPB,  9CPC,  8CPH,  9CT,  9CTR,  (9CTW),  9CVW, 
(90TW),  9CVW,  (9CJJ),  9DBL,  9DCF,  9DCG, 
9DCR.  (9DCU),  9DFX.  (9DGE).  9DHB,  9DHZ, 
9DJB;  (9DKB),  (9DKY).  9DHJ,  9DOL,  (9DPL). 
•DPR,  9DQB,  9DQQ,  9DQU,  (9DR).  (9DSM),  9DSO, 
(9DSW).  (9DUG),  9DUN.  (9DVW),  (9DXN), 
9DXL,  9DZQ,  9DZW,  9DZY,  9EI,  (9EW),  9FK, 
9FM.   (9IF).   (911).  910,  9IY.  9KN,   (9KP),  9MY, 

*6EN,9NX,90F,90X,9PA,  9PS,  (9PI),  (9QE).  9QF, 
9QR.  (9UC),  9UH,  9UU.  9VE.  9VZ,  9XL  fone, 
(9W8),  9YAE,  9ZA,  9ZAA,  (9ZAF).  (9ZL),  9ZN, 
9ZO,  (9ZU). 


9AHC,  Ellendsle,  N.  Dak.  (1  tube) 

<£w. :  1BDI.  1XU,  2FP,  2BRC,  2NZ,  SALN,  3BNU, 
8LR,  SOT,  3QV,  8XAI,  8ZZ,  4BF,  4BQ,  4BX,  4 FT, 
4KF.  6AAR,  5ACF,  5AE,  6AG,  5BE.  5BM,  BCY, 
6DI,  SD*W,  BEG,  5EK,  BEL,  5FV,  6IR,  BIX,  BJB. 
BJL.  BJW,  BKC,  BLB,  6ME,  BML,  6NB,  6NV,  BPF, 
BPO,  6PX.  BQI,  60S.  BRH,  BRJ,  BSF.  BSK,  BSM, 
BUB,  5UK.  BUN,  BUO,  BVA,  BXV,  BZA,  6ZAV,  6ZG, 
BZH,  6ZZ,  6AAG,  6ABX.  6ALU,  6APW,  6ATQ, 
6AVD.  6AW,  6AWT,  6BF.  6BJY,  6BK0,  6BOE, 
6BQL,  6BSA,  6BUM,  6BVQ,  6CP,  6CU,  6EB,  6EN. 
'6GX.  6KA,  6NX,  6RD,  6RR,  6XAD,  6XJ.  7AFW, 
7HS.  TLU.  7MF,  7SC  7TH,  8AB,  8ACH,  8ACO, 
8AFD,  8AFY,  8AIG.  8AI0.  8AKP.  8ALF.  8AMM, 
8APT,  8APY,  8AQF,  8AQ0,  8>RD.  8ASV,  8 AWT, 
8AWZ.  8AXB,  8AXN,  8AZD,  8BAK,  8BCY,  8BDB, 
8BFM,  8BFX,  8BGL,  8BG0,  8BJC,  8BJV,  8BKE, 
8BMK.  8BNJ,  8BQF,  8BRL.  8BUC,  8BUX,  8BVT, 


8BWA,  8BXC.  8BXH,  8BXT,  8BZY,  8CAK.  8CAU, 
8CAZ,  8CBC,  8CBX,  8CDZ,  8CF,  8CGP,  8CIA.  8CJH, 
8CLD,  8CMM,  8CMY,  8CPX,  8 CUR,  8CUS,  8DAK. 
8DCY,  8 FT,  8IC,  8IJ,  8JU,  8KG,  80E,  fi^SB.  8SP, 
8UE,  8UK,  8VY,  8XE,  8XJ,  8YD,  8ZAF,  8ZE,  8ZZ; 
nearly  200  nines  including  following  over  BOO  miles: 
9AAP,  9ABV.  9AFN,  9AIU,  9AIY,  9AJH,  9AKB, 

*  9ALW,  9AMB,  9AMQ,  9ANQ,  9AOG,  9AON.  9  A  PS, 
9AQM,  9AQR,  9 ARK,  9ARR,  9ASD,  8ASU,  9AUS, 
9AVN,  9AWF,  9AYB,  9AYH,  9BAZ,  9BDS,  9BED. 
9BEH,  9BHD,  9BHN,  9BIW,  9BIZ,  9BKM,  9BLO. 
8BQW,  9BUN,  9BVP,  9BXA,  9BYA.  9BYF.  9BZZ 
9CAC,  9CAO,  9CCS,  9CEB,  9CFI,  9CFY.  9CGD, 
9CGN,  9CJA,  9CKM,  9CLN,  9CNS,  9COI,  9CP,  9CPC, 
9CST,  9CTW,  9CUC,  9CUO,  8CVI,  9CVO.  9DCR, 
9DDY,  9DFB,  9DGQ,  9DHB,  9DJB,  9DJQ,  9DNJ, 
9DPJ,  9DPL,  9DRR,  9DSD.  9DTE,  9DTJ,  9DTM, 
9DUG,  8DUN,  9DXN,  9DZB,  9DZU,  9DZY.  9EI, 
9EJ,  9FM,  9FV,  9GL,  911,  9IO.  9KP,  9LQ.  9LZ. 
9NU,  9NX,  90X,  9PA,  9PF,  9PS.  9PW,  9QR.  9UC, 
8UU,  9VK,  9WA.  9XAC,  9 XL,  9XM,  9ZAF,  9ZE. 
9ZN !!!!!.  CYl.  WtJBA.  '  .Canadian :  8BP,  8KO 
QRA7,  4BV,  4GB  QRA5,  9AC  QRA7,  9AL. 

Fone:  6ZZ,  9ASF,  9BEY,  9BQW,  9CUC,  9PI,  9YA. 
Spark :  6AQ,  6EI,  6MO,  6NS,  6QS.  BTC.  BTU,  BUD, 
6UE,  BXAC,  BZAW.  7WG,  7ZG.  7ZU,  8ARD.  8BDA, 
8EB.  8PU,  8UC,  8ZY ;  nines  over  600  miles :  9ACL, 
9AFK.  9  A  HZ,  9AIP.  9  AIR.  9AMK,  9AMQ,  9AOJ, 
9AQE,  9AfcG,  9ARX)  9AU,  9AZE,  9BMN,  9BWS, 
*CA,  9CP,  9CTW,  9DCW,  9DEL,  9DHZ,  9DMJ, 
9DSD,  9DUG,  9DZY,  9GC,  9JX.  9KA,  9LF,  9MC, 

i  90X,  9RR,  9 TV,  9YB,  9Ylf,  9ZN.  9ZV,  Every 
district  heard  in  40  minutes. 


9ZN»s  "FJ",  5723  Winthrop  Ave.,  Chicago,  I1L 

Spark:  1AW,  1GM,  1CNI,  2BY,  2FP,  20M.  2AER, 
2BJO,  2DCY.  8AWF,  8UD,  4BI,  4FD,  4GN,  4HX. 
4ltC,  SBW.  6FJ.  BJF,  6MO,  6TU.  BXA,  BXAC.  7ZU, 
8ArZ.8ARZ,8AS,8ARD,8AFG,8AFK,  8AWU,  SATO. 
8AL.  8ACF,  8AZF,  8AYI,  8BXC,  8BDA,  *BEP, 
8BIB,  8BRL,  8BYO.  8CYU,  8CSD,  8CP,  8EB,  SEW, 
.  8FT,  8KJ,  8NZ,  8UC,  8ZY,  9  A  PR,  9AZF.  9AMT. 
9ARX,  9AIR,  9AZE,  9AIP.  9AGG,  9ARG,  9AYW. 
9AZA,  9AUA,  9ATV,  9AFW,  9AXU,  9AJB,  8BMN, 
9BXT,  9BKK,  9BDF,  9BSZ,  9BXC,  9BTX.  «DWM, 
9DXT,  9DTN,  9DZY,  9I>CW,  9  DUG,  9  DM  J,  9DJB, 
9FK.  9LF,  9MC,  9PD  ^RR,  dfu  9Uh,  9VZ.  9YB, 
9YM,  9ZV.  ■ 

C.W.  on  loop:  1AJP,  1AHM,  1AM,  1AWB,  1ASF, 
1ABD.  1AZL.  1BDI,  1BGF.  1BKQ,  1BWJ,  1CCZ, 
1FB,  ION,  1XP,  2AMZ.  2AZY,  2BRC,  2BMR,  2BRB. 
2BNZ,  2BSC,  2BTW,  2EL,  2FP,  2GK,  2NZ,  2RB, 
2VA,  8AQR,  8AEV.  8APR,  3  A  IS,  SALN,  SBGT. 
SBVL,  SBMG,  8BUC,  SBIJ,  8BNU,  SBVA,  SBLU. 
8CA.  8FS,  8LR,  SMK,  SOT,  8SK,  3VW,  SXAI,  SZZ. 
4AU.  4BQ,  4BY,  4BX,  4CA,  4DP,  4EL,  4FE.  4 FT, 
4GH,  4GK,  4GX,  4JX,  4JY,  4NV,  BAUL,  6BE,  BCY, 
6DI,  6EK,  BER,  BJL,  6QS,  6SM,  BSF.  BUK,  BUO, 
BZA,  6ABX,  6ASJ,  6AWT.  6CP,  6CU,  6JD,  6KA, 
6XAD.  7LU,  7ZO,  8ACS,  8AXB,  8ANB,  8AXN, 
8AFD,  8AN,  8AWM,  8ATU,  8ASM,  8APN.  8AQO, 
8 APT,  8AZR.  8APW,  8AQF,  8AGO,  8ATV,  8AIO. 
8ABV.  8AOL,  8ADT,  8ALF,  8AER,  8AHR,  8AWP, 
8AXC,  8ARD,  8ARZ,  8AMM,  8AZD,  8AB.  (French 
7  hi),  8BFM,  8BWA,  8BXH,  8BKN,  8BRQ,  8BEF, 
8BKI,  8BTL,  8CGM,  8BDU.  8BDB,  8BKE,  8BJX, 
8BUC,  8BHO,  8BTR,  8BSY,  8BAH,  8BFQ,  8BWK, 
8BDB,  8BOQ.  8BRQ,  8BXT,  8BMM,  8BVR,  8BWK. 
8CJH.  8CKO.  8CMY,  8CEI.  8CUR,  8CBG,  8CJY. 
8CTP,  8CAK.  8CRZ,  8CKM,  8CFP,  8CAU,  8CF, 
8CAK,  8CGX,  8CVE,  8CLD,  8CTK  8CON,  8CDZ, 
8DAK,  8FS,  8 FT,  8HJ,  8IB,  8KG,  8SB,  SUE.  8UK, 
8VY,  8WR.  8XE,  8ZAF,  8ZAE,  8ZE,  SZZ,  9ABV, 
9AQM.  9AYS,  9AVZ,  9AAP.  9AJP,  9AIV,  9  A  PS, 
9APW,  9AUS.  9ARZ,  9AON,  9  A  FT,  9AQE,  9ARR. 
9AMO,  9AOG  9AAU,  9ASD,  9AWF,  9MI.  9AJB, 
9ASJ,  9AWM.  9AFN.  9ACS,  9ARG,  8BGH,  9BSG, 
9BAF,  9BrS,  9BCF,  9CYA,  9BEH,  9BZI,  9BTT, 
9BWK,  9BBE,  9BJV,  9BBF,  9BED,  9BXT,  9BXY, 
9BWP,  9BHD  9CAH,  9CEK,  9CGN,  9CFI,  9CPM. 
9CFW,  9CEB,  9CJT,  9CXW,  9CJA,  9DR,  9 DSD, 
9DKY,  9DPL,  9DJO,  9DEK.  9DCR,  9DTJ,  9DZQ, 
9DNT,  9DUG.  9DQU.  9DVW,  9DZW,  9DBK,  9DTM. 
9DJQ,  9DSM,  9DUN.  9DGE.  9E1,  9EJ.  9EW.  9FK. 
9HK,  9IO,  911,  9LQ.  9NU,  90F,  90X,  9PF,  9 PS, 
9RR,  9UC,  9UH.  9WA.  9XAC  9XL,  9YAJ,  9ZAF. 
9ZL,  9ZV,  Canadians  4BV,  8CO,  8KO. 
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"Who  Will  Save  the  A.R.R.L.?" 

Atlanta,  Ga. 

Editor,  QST: 

I  have  just  read  with  disgust  the  article 
in  "Radio  News"  about  us  amateurs.  The 
insinuations  which  this  bird  makes  are  an 
insult  to  the  whole  A  R.R.L.  and  if  you 
fellows  at  Headquart°rs  don't  stirt  some- 
thing, such  bunk  as  that  will  soak  in  some 
of  these  fellows'  heads  and  then  there  will 
be  a  scrap.  I  was  "all  het  up"  when  I 
read  the  parts  about  you  and  the  whole 
gang  there  at  Hartford,  and  I  want  to 
make  a  motion  right  now  that  any  A.R.R  L. 
member  that  tries  in  this  contest  ought 
to  be  tarred  and  feathered  and  hung  sus- 

S ended  from  the  top  of  the  Washington 
ionument. 

Let  'em  have  it,  because  the  whole  gang 
here  is  with  you. 

Best  73's 

H.  L.  Reid,  4KU. 


What  Some  Think 

Ithaca,  N.  Y. 

Editor,  QST: 

I've  had  a  great  load  on  my.  chest  for 
quite  some  time  and  when  a  radio  man  is 
in  such  a  condition,  there  is  only  one  thing 
to  do.    Get  it  off! 

It  grieves  me  greatly,  as  a  before-the- 
war  h<*m.  to  see  the  present  crop  of  crystal, 
tuning-coil,  broadcast  listeners  refer  to 
themselves  as  "amateurs."  Why,  man  alive, 
they  aren't  any  more  amateurs  than  a 
Siberian  weasel.  They  aren't  interested  in 
radio.  They  simply  use  radio  as  a  means 
to  get  their  pretty  (?)  music.  Do  people 
who  have  victrolis  refer  to  themselves  as 
"Musical  Reproduction  Engineers"? 

The  editor  of  a  radio  magazine,  which 
used  to  be  for  amateurs,  seems  to  differ 
with  me.  He  calls  the  radiolette  crowd 
"amateurs."  It  was  the  old  amateur  boys 
who  built  and  supported  his  magazine  when 
it  was  young,  but  now  that  he's  got  a 
larger  audience  for  his  enl\erhtening  (?) 
editorirls,  he  tried  to  straddle  the  issue, 
like  a  fourth-rate  politician,  and  call  all 
people  who  use  ndio,  for  any  reason, 
amateurs.  He's  after  the  almighty  dollar, 
just  like  the  rest  of  his  race.  (T.O.M., 
send  for  the  K  K.K.) 

These  broadcast  fish  will  never  be  ama- 
teurs.   They'll  tire  of  over-modulated  mu- 


sic. Some  Wednesday  night  this  wintejr, 
tune  in  BG5,  a  Signal  Corps  station  m 
Ithaca.  Shades  of  a  1902  phonograph  with 
a  cracked  record  and  worn,  needle! 
Music!!?! 

I  certainly  have  to  laugh  over  some  df ' 
these  ambitious  money-making  schemes, 
which  are  results  of  the  sudden  radiolfta- 
broadcast  Catastrophe.  Some  bird  in  town 
here  has  started  a  radio  course.  I  swear 
that  6  months  ago,  he  didn't  know  a  light- 
ning-switch from  a  grid-leak,  "We've  got 
the  dope,"  he  advertises.  He's  bought,  a 
load  of  junk,  mostly  loud-speakers,  and 
has  "gone  in  deep"  as  his  agricultural  son 
informed  me.  He  gives  free  evening  con- 
certs, FREE!  His  aerial  is  PARALLEL 
to  the  street  car  tracks,  10  yards  away,  and 
when  a  car  goes  by,  well,  hold  tight,  Mil- 
dred, it's  only  an  "amateur's"  radio  set. 

Just  as  marriage  is  a  cause  of  divorce, 
poor  concerts  will  ruin  broadcasting. 

Yours  for  light  wine  and  dark  beer, 
'  John  Paul. 
[Editor's  Note:  A  day  hardly  goes  by 
without  a  letter  such  as  the  above!  being 
received  at  our  office.  We  all  admit  that 
lots  of  things  we  have  seen  and  heard 
lately  give  us  a  supreme  pain  in  the  ground 
connection.  The  chief  offenders  are  those 
who  have  heard  of  the  big  money  in  radio 
and  who,  with  little  or  no  experience,  pose 
as  experts  or  try  to  gain  publicity  thru 
astounding  statements.  If  a  broadcast  lis- 
tener is  building  a  set  and  needs  help  and 
advice  we  should  by  all  means  do  what 
we  can  for  him  as 'he  is  almost  an  amateur 
(except  for  a  wrong  start)  and  the  ama- 
teur co-operative  spirit  should  be  shown 
him.    But  these  know-it-alls, —  If] 


Righto! 

Worcester,  Mass. 

Editor,  OST: 

Recently  I  have  noticed  among  some 
amateurs  the  "razzy"  attitude  towards  the 
rf.l.  (radiofone  listener).  I  am  not  one 
of  them,  in  fact  I  got  the  bug  or  disease 
back  in  1912  and  have  had  it  ever  since, 
even  with  Uncle  Sam  and  later  as  operator 
at  1XZ.  What  I  would  like  to  bring  out 
is  th*t  if  we  continue  our  present  attitude 
it  will  tend  to  draw  these  r.f .1.  men  away 
from  affiliation  with  the  A.R.R  L.,  some  tf 
whom  in  time  would  probably  be  DO*a  fide 
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hams,  "even  as  you  and  I."  They  will 
get  the  idea  that  they  belong  to  a  differ- 
ent sffegies  of  bug,  and  co-operation  with 
them  will  be  made  much  harder,  if  not 
impossible. 

Wouldn't  it  be  better  all  around  if  we 
tolerate  them  and  show  them  how  much 
more  tut*  it  is  to  learn  the  code  and 
to.  actually  communicate  with  hams  hun- 
dreds of  miles  away,  than  to  just  sit  and 
listen  to  a  dozen  peanut  roasters  within 
the  radios  of  a  few  hundred  miles? 
%  It  seems  to  me  that  we  ought  not  sit 
back  and  fold  our  arms  with  the  "thank 
God  we  are  not  as  they9'  attitude.  Let 
us  get  out  and  "rush"  worthy  r.f.L's  for 
oar  A.f.R.L.  It  is  a  good  chance  to  win 
*  prize  for  subscriptions  to  QST  too. 
With  best  wishes, 

A.  W.  Parkes 


A  Sync  Rectifier 

!i        ^  S.  S.  Redondo, 

San  Diego,  Cal. 

Editor,  QST: 

Here's  a  sketch  of  a  high  voltage 
synchronous  rectifier,  which,  having  gone 
into  disuse  owing  to  its  inability  to  napdic 
larger  currents,  should  find  favor  among 
those  operating  C.W.  sets. 


The  principle  of  operation  is  exactly  the 
same  as  in  6ZZ's  layout,  the  only  difference 
being  in  the  mechanical  design. 

Hoping  this  gadjet  may  be  of  some  use, 
I  remain, 

Cordially, 

Ben.  B.  Skeete. 

A  Sample 

'  Milwaukee,  Wis. 

Editor,  QST: 

Last  winter  and  spring  I  was  a  con- 
firmed broadcast  hound,  but  since  then  I 
have  mastered  the  code  somewhat  at  the 
age  of  twenty-five,  operate  the  above  sta- 
tion, and  believe  me,  get  ten  times  the 
enjoyment  after  having  joined  the  ranks 
of  the  hams.  I  can  thank  broadcasting 
that  it  indirectly  got  me  with  the  real 
bunch. 

One  of  my  friends  approached  me  about 
subscribing  to  QST  because  he  was  out  for 
a  prize.  I  am  already  a  subscriber,  but 
like  it  so  well,  that  I  subscribed  for  an- 
other year  in  advance  and  also  ordered  a 
subscription  for  my  young  brother. 

Yours  in  the  name  of  amateur  radio, 
E.  T.  Howell,  9CVI. 


Awrf! 

Dire  Mr.  Editaire: 

I  go  dosa  beega  M.I.T.  schoola  Cambridge 
Mass.  U.S.A.  anda  somteengs  heesa  heppen 
dere  dosa  day  verrai  f unnay.  My  eenglisha 
teechaire  he  say,  "Geev  me  da  quartaire 
anda  I  buya  da  papaire  for  you."  I  geeva 
heem  da  quartaire  anda  he  geev  me  wan 
beeg  radio  papaire  an  say  Looka  heem 
ovarire  anda  discouse  somteengs  a  boot 
heem  inside."  For  longa  tim  I  lika  buya 
dosa  papaire  but  I  no  lika  pay  so  mooch 
money  for  justa  covaire.  I  belonga  me  da 
gooda  papaire — she's  a  calla  da  QST — I 
lika  heem  dam  fin.  Well,  bimeby  I  looka 
heem  ovaire  dosa  beega  papaire  witha 
dosa  prittay  covaire,  anda  I  finda  he's  a 
full  a  watumacalla  da  bull.  Onlay  wan 
theeng  I  finda  I  lika  da  read.  He's  calla 
da  "Brickbat  Glace"  on  da  page  453.  Da 
nexta  lasta  pairagrapha  espescailment. 
He's  my  cements  exactlay — I  bin  theenka 
dosa  sems  theeng  myselph  longa  tim.  So 
I  writa  beeg  discouse  bout  dosa  "Brickbat 
Glace"  anda  mi  teechaire  he's  a  say, 
"Atsa  gooda  wun."  He's  a  maka  mi  feela 
gooda  wen  I  theenka  I  belonga  dosa  QST 
anda  dosa  A.R.R.L.  I  nevaire,  nevaire 
reada  again  dosa  beega  bull  papaire. 

I  see  sumteengs  wun  tim  in  mi  QST 
she's  a  say,  "Taka  you  pen  in  hand,"  so  I 
hev  write  lettaire  to  you. 

Hopa  you  family  es  good,  mooch  oblidge. 
Tony  Spaghetti. 

More  on  Break-In 

Toronto,  Ont. 

Editor,  QST: 

Perhaps  you  will  permit  one  of  your 
newest  members  to  say  a  word  or  two 
anent  the  subject  of  "Break-In"  or  Duplex- 
ing systems  of  reception.  I  was  much  in- 
terested'and  impressed  by  an  article  in  the 
October  number  of  QST  by  "BeeP"  on  the 
above  subject.  The  good  old  "wave  trap" 
offers  one  of  the  best  solutions  to  the 
trouble  of  the  receiving  antenna  absorbing 
too  much  energy  which  should  be  producing 
the  sigs  at  the  receiving  end  of  the  circuit. 

Some  time  ago  the  writer  succeeded  in 
obtaining  with  the  minimum  of  experi- 
mental work,  a  quite  good  duplex  for  phone 
work  by  means  of  the  simple  arrangement 
of  connecting  the  receiver  to  the  aerial  and 
ground  terminals  of  the  transmitter  thru  a 
wave  trap.  The  transmitter  employed  was 
a  5-watter  working  on  261  metres.  The 
antenna  current  was  of  the  order  of  0.75 
amperes.  Reception  of  short  waves  up  to 
251  metres  was  excellent,  there  being  but 
a  small  weakening  of  the  received  signals 
from  another  'phone  set  of  similar  power 
working  on  that  wave  in  the  city  here. 

For  the  "wave-trap?"  use  was  made  of  a 
wavemeter  with  a  coil  of  25  turns  of  No. 
16  gauge  D.C.C.  wire  on  a  form  3  %  -inches 
in  diameter,  and  a  variable  condenser  of 
0.001  mfd.  capacity  maximum  of  a  good 
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standard  make.  The  excellence  of  the  con- 
denser is  a  matter  of  prime  importance,  as 
is  also  the  resistance  of  the  coil,  which 
should  be  as  low  as  possible.  It  is  recom- 
mended that  the  coil  be  made  of  some  such 
material  as  copper  gas-line  piping. 

The  tuning  of  the  circuit  is  most  easily 
done  by  means  of  the  T.C.  milliammeter 
placed  in  series  with  the  receiver  primary 
and  tuning  the  trap  so  that  minimum  cur- 
rent is  obtained.  The  transmitter  should, 
of  course,  be  operated  at  reduced  power 
while  this  is  being  done.  Another  method 
which  is  rougher  consists  in  tuning  the 
circuit  so  that  the  antenna  ammeter  of  the 
transmitter  shows  no  falling  off  when  the 
wave  trap  is  connected. 

One  further  note, — the  tuning  of  the 
primary  of  the  receiver  is  rather  "funny" 
when  the  wave  trap  is  in  the  circuit;  but 
a  reasonable  amount  of  persistence  will 
show  how  to  deal  with  this. 

Yours  sincerely, 

R.  A.  H.  Galbraith, 

Canadian  9AJ. 

Saved  at  Last! 

Oct  16,  1922 

Editor.  QST: 

We  have  no^toodt 
That  a  certain  HiBfaiun 
Has  published  an  article 
With  a  grand  big  prize 
Of  500  berries 

For  some  poor  boob  • 

Who  will  sit  down  and  write 

A  Little  Story  of  1000  words 

W'tH  a  }r*adinfif  entitled 

"Who  will  save  the  amateur." 

We  can't  but  wonder  why 

This  radio  editor 

Has  offered  so  much 

For  this  kind  of  a  story 

When  it  has  always  been 

His  claim  to  be 

The  only  friend 


That  the  amateur  had 

And  the  only  one  who 

Took  his  part  whenever 

He  was  being  imposed  upon. 

And  we'd  like  to  say 

That  all  amateurs  know 

There  is  only  one  way 

To  save  the  amateur 

And  that  is  this: 

To  do  away  with  single  circuits 

And  magazines  that  have 

An  editor  like  him. 

I  thank  you. 

Ate  Gee  Oh. 
(Apologies  to  K.CB.) 


You  Need  This 
"MAC  -  RADIO" 
TEMPOMETER 

An  accurate,  easily 
operated  device  by 
which  you  can  instant- 
ly compare  the  Stand- 
ard Time  used  in  all  points  of  the  World. 
An  absolute  necessity*  for  all  radio  opera- 
tors who  are  receiving  either  telegraph  or 
phone  station  schedules  throughout  the 
World.  IT  TELLS  YOU  WHEN  TO 
LISTEN  FOR  THAT  CONCERT  OR 
MESSAGE.  FOR  A  LIMITED  TIME 
ONLY  with  each  tempometer  we  will  in- 
clude FREE  OF  CHARGE  our  folder 
giving:  Standard  Time  Meridians  of  the 
World,  also  U.S.  time  zones  and  time  send- 
ing stations,  Broadcasting  stations  of  U.S. 
and  Canada  with  time  used  by  each.  Radio 
Tempometer  Price  $1.00.  Delivery  return 
mail.  Dealers  write  for  discounts. 
McCALLUM  APPLIANCE  CO. 

Silver   City,   New  Mexico 


Trade  Mark     BKUMA  YRLSBUG 

Attentive  Beginners  Who  Use 


Reg.  Ap.  For 


Dodge  One  Dollar  Radio  Short  Cut 

Have  Mastered  Code  in  Minutes  instead  of  Weeks. 
Have  Qualified  for  Exam  in  Hours  instead  of  Months. 
Have  Succeeded  After  Failing  with  Other  Methods. 

Send  one  dime  for  Code  Memorizing  Records  made  by  Our  Beginners  in  Twelve 
Radio  Districts,  who  now  are  Licensed  Operators.  Know  what  others  have  done. 
Realize  what  you  may  do. 

FOR  EACH  DIME  OF  COST  OUR  METHOD  SAVES  DOLLARS 
Usually  pays  to  Investigate  B4  U  BI 
PRICE  WILL  ADVANCE  JANUARY  lit 

C.  K.  DODGE  Box  210  MAMARONECK,  N.  Y. 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 
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Jefferson  Quality^" 
Your  Protection 

The  amplifying  Transformer  is  one  of 
the  most  important  integral  parts  of  the 
Radio  Receiving  Set.    Probably  no  other 

?art  is  more  subject  to  quality.  Its 
unctions  are  so  delicately  performed 
that  satisfactory  results  are  most  de- 
pendent on  the  performance  of  this  little 
instrument. 

THE  YEARS  OF  EXPERIENCE 
and  the  high  quality  which  enters  into 
the  construction  of  JEFFERSON  AM- 
PLIFYING TRANSFORMERS  make 
them  the  first  choice  of  discriminating 
amateurs. 

THE  USE  OF  THE  FINEST 
ROLLED  core  iron  and  the  compactness 
of  t^e  coil  windings  reduce  the  in^er^nt 
ca-a-ity  effects,  and  ELIMINATE 
HOWLING  AND  DISTORTION  AND 
BRING  TN  THE  FULL  CLEAR  TONE 
IN  VOLUME. 

"Use  Jefferson  Transformers 
for  Best  Result*" 

Send  for  Descriptive  Bulletin, 

Jefferson  Electric  Mfg.  Co. 

425  S.  Green  St.,         Chicago,  U.S.A. 


CHELSEA 
CONDENSERS 


No.  3 


PRICES 


No.  1  Table  .001  mf.  $5.00 
No.  2  Table  .0005  mf.  4.50 
No.  3  Panel  .001  mf.  with  dial  4.75 
No.  3a  Panel  .001  mf.  without  dial  4.35 
No.  4  Panel  .0005  mf.  with  dial  4.25 
No.  4a  Panel  .0005  mf.  without  dial  3.85 
No.  5  Panel  .00025  mf.  with  dial  3.75 
No.  5a  Panel  .0CO25  mf.  without  dial  3.35 
No.  6  Panel  vernier  with  dial  2.90 
No.  6a  Panel  vernier  without  dial  2.50 
No.  7  Panel  .001  mf.  with  vernier  6.50 
No.  8    Table  .001  mf.  with  vernier  6.75 


Genuine  Bakelite  Construction 

The  best  and  most  complete  line 
of  condensers  in  existence. 

Write  for  our  catalog  No.  7. 


CHELSEA  RADIO  CO. 

156  FIFTH  STREET 
CHELSEA,  MASS. 
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Burgess,  the  Radio  Battery 

Not  a  Group  of  Flashlight  Cells 


Burgess  "B"  the  Radio  Battery,  h*s  been  manu- 
factured for  wireless  use  since  the  infancy  of  radio* 
Burgess  "B"  Batteries  never  have  been,  nor  are  they 
now,  merely  assemblies  of  flashlight  cells. 

Burgess  "B"  Batteries  were  designed  by  radio 
experts  for  exclusive  radio  use,  and  these  radio 
features  are  fully  patented.  You  will  find  this  special 
radio  construction  in  Burgess  "B"  Batteries  only. 

Burgess  "B"  Batteries  are  handled  by  all  progres- 
sive radio  jobbers  and  dealers*  "Look  for  the  Black 
and  White  Stripes."  And  if  you  can't  get  the  Burgess 
"B"  from  your  dealer,  just  address 

BURGESS  BATTERY  COMPANY 

Manufacturers  of 

Flashlight,  Ignition  and  Telephone  Batteries 

Offices  and  Warehouses  at: 
CHICAGO.  HL.  1 1 1  W.  Monroe  St      NEW  YORK,  N.  Y..  50  Church  St      BOSTON.  MASS-.  136  Federal  SL 
ST.  PAUL  MINN..  2362  IWiity  Are.  KANSAS  CiTY,  MO. ,  2 1 09  Grand  Atc.  MADISON.  WIS.,  Main  &  Brearty  Sts. 

In  Canada:  BURGESS  BATTERIES,  Ltd. 

Winnipeg,  Toronto,  Montreal 

BURGESS 

"B"  BATTERIES 


ASK  ANY  RADIO  ENGINEER" 
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hat  will  you  do  during! 
Long  Winter  Evenings? 


No  more  long  winter  evenings  sitting  around  the  house  bored 
to  death  with  your  own  company.     Tired  of  conversation, 
tired  of  books,  too  tired  to  go  out,  nothing  to  do  but  eat  and 
sleep.    A  Crosley  Radio  Receiving  Set  will  put  you  in  touch 
with  the  doings  of  the  world.    A  turn  of  the  dial  will  find 
something  that  will  keep  everyone  interested  every  evening  in 
in  the  week.    Instructive,  amusing,  sim- 
ple, easy  to  install  and  operate  by  the 
novice,  it  will  hold  the  family  together, 
strengthen  home  ties  and  make  every- 
one contented. 

WHAT    INVESTMENT  OF 
FROM  $25  TO  $55  WILL 
YIELD  A  LARGER 
DIVIDEND? 

THE  CRQSUEY  MANUFACTURING  COM- 
PANY is  a  pioneer  in  the  Radio  Field.  Our 
entire  time  has  been  given  to  the  develop- 
ment and  simplification  of  Radio  Appa- 
ratus. You  can  rest  assured  that  the  in- 
struments  shown  on  these  pages  are  the 
best  on  the  market  for  simplicity,  dura- 
bility, ease  of  tuning,  range  and  clarity. 
A  comparison  of  price  will  also  show  them 
to  a  distinct  advantage. 
Your  Dealer  and  Jobber  should  be  able  to 
furnish  you  with  Crosley  Apparatus.  If 
not,  send  us  his  name  and  order  direct. 

Write  for  Catalog 


BETTER- COST  LESS 

RADIO 


Crosley  Manufacturing  Co- 

Department  QST  3 

Cincinnati-Ohio 
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SLEY  RECEIVER  MODEL  X.  A  four  tube 
outfit  the  same  as  shown  in  the  above  scene. 
It  consists  of  Tuner,  one  stage  Tuned  Radio 
Frequency  Amplification,  Detector  and  Two  Stages 
of  Audio  Frequency  Amplification  in  a  beautiful 
mahogany  finished  cabinet.  It  will  bring  in  dis- 
tant stations  loud  and  clear.  Price  without  phones, 
batteries  or  tubes,  $55.00. 
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Better — Cad  Less 

RADIO 


CROSLEY  MODEL  XXV 
This  beautiful  mahorany  cabinet  is  equipped  with  four 
tube  panel  incorporating  the  same  units  as  the  Model 
X,  but  the  panel  is  of  a  different  shape,  as  will  be 
noticed  from  the  illustration.  This  cabinet  is  arranged 
to  take  the  Model  R~S  Marnavox  that  ean  be  quickly 
is  not  furnished  at  the  price.  Cabinet  also  contains 
installed  and  hooked  up  to  the  set,  but  the  Magnavox 
space  for  "A"  Battery,  "B"  Battery  and  battery 
charger  if  desired.  A  throw-over  switch  is  provided 
to  change  from  head  phones  to  loud  speaker.  It  is 
guaranteed  to  bring  in  broadcasting  stations  up  to 
one  thousand  miles  or  more,  loud  enough  to  be  beard 
all  over  the  room.  This  beautiful  instrument,  without 
tubes,  batteries  or  phones,  sells  for  $160.00. 


Three 
Cabinet  Models 


o  -0. 


CROSLEY  MODEL  XV 

Incorporates  the  same  receiving  apparatus  as 
the  other  instruments  on  this  page.  Has 
special  sound  resonating  chamber  but  without 
compartment  for  batteries.  Can  be  set  upon 
a  table  or  stand.  Will  fill  your  room  with 
mu«ic  or  other  broadcasting.  Mahogany  fin- 
ished. Price  without  tubes,  batteries  or 
phones  $70.00. 


:fc  *  !• 


I  J 


CROSLEY  MODEL  XX 

The  same  as  CROSLEY  RECEIVER 
MODEL  X  in  an  upright  cabinet  with 
special  sound  resonating  chamber.  A 
hinged  lid.  when  raised  allows  the 
operator  access  to  every  part  of  the 
receiving  apparatus.  Directly  under, 
the  receiving  apparatus  is  a  highly 
finished  board  that  slips  in  and  out, 
forming  a  desk  for  the  person  oper- 
ating the  instrument.  Has  the  same 
vo'ume  and  range  as  the  MODEL  X. 
Mahogany  finished.  Price  without 
tubes,  batteries  or  phones  $100.00. 


Your  Dealer  or  Jobber  should  be 
able  to  furnish  you  with  Crosley 
Apparatus.  If  not,  send  us  his 
name  and  order  direct. 


Send  for  Catalog. 


CROSLEY  MANUFACTURING  CO. 

DEPT.  QST  3  CINCINNATI,  OHIO 
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Better — Cost  Less 

RADIO 


CROSLEY  CRYSTAL  RECEIVER  MODEL  I 

This  outfit  complete  as  shown,  Is  not  only  very  effi- 
cient of  its  type,  but  is  beautiful  in  finish  and 
appearance,  and  complete.  Later,  if  desired,  addition- 
al units  can  be  added,  including  audion  detector, 
radio  frequency  amplifier  and  two  stage  audio  fre- 
quency amplifier.  Manufactured  under  the  Pickard 
patents.  Price  of  the  set  illustrated  above  complete 
with   Instructions   is  $25.00. 


HARKO  SENIOR  MODEL  V 

V 

Greatly  refined  and>  improved  gives 
better  results  than  ever  before.  We 
»  guarantee  it  to  bring  in  even  dis- 
'  tant  broadcasting  stations  and  be- 
lieve it  to  be  the  most  efficient  one- 
tube  receiving  set  on  the  market. 
With  this  unit,  Denver  has  heard 
Schenectady,  N.  Y.,  and  many  other 
wonderful  distance  records  have  been 
made.  Price  without  tubes  is  only 
$20.00. 


Three 
Smaller 
Models 
Of  the  Usual 
Quality  Crosley 


Your  Dealer  or  Jobber  should  be 
able  to  furnish  you  with  Crosley 
Apparatus.  If  not,  send  us  his 
name  and  order  direct. 


Send  for  Catalog. 


CROSLEY  MODEL  VI 

A  two-tube  set  similar  to  the  MODEL  X  shown 
on  the  first  page.  This  unit  has  approximately  six 
times  the  range  and  volume  of  the  Harko  Senior. 
It  consists  of  one  stage  of  Radio  Frequency  Am- 
plification and  Audion  Detector.  It  eliminates  static 
to  a  large  extent  and  distant  stations  are  brought 
in  clear  and  sharply.  Price  without  tubes,  batteries 
or   phones  $30.00. 


CROSLEY  MANUFACTURING  CO. 


DEPT.  QST  3 


CINCINNATI,  OHIO 
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Tuned 
Radio  Frequency 
Amplification 


Better — Cost  Less 

RADIO 


The  Feature  of  Our  Larger  Units 

Can  be  added  to  practically  any  set. — 

Everyone  now  recognizes  that  the  Engineering  De- 
partment of  the  Crosley  Manufacturing  Company 
has  solved  the  solution  of  the  radio  frequency 
problem.  Tuned  Radio  Frequency  Amplification, 
as  developed  by  the  Crosley  Manufacturing,  is 
unquestionably  a  wonderful  success.  It  increases 
the  range  for  receiving  outfits  to  a .  remarkable 
degree,  and  eliminates  static  and  other  forms  of 
interference,  and  yet  is  simple  to  tune. 


RADIO  FREQUENCY  TUNED 
AMPLIFIER— R.  F.  T.  A- 
This  uir't  was  originally  designed  to  be  used  in 
connection  with  the  CROSLEY  HARKO  SENTOR 
MODEL  V.  Hook  ups  have  now  been  worked 
out  for  its  efficient  use  with  West  nghouse. 
Grebe,  Clapp-Eastham  and  many  other  pop- 
ular receiving  sets,  adding  one  stasre  of  Tuned 
Radio  Frequency  Amplification  to  any  of  them. 
Complete  instructions  showing  these  hook  ups 
are  furnished  with  each  R<triio  Frequency  Tuned 
Amplifier,  or  will  be  sent  upon  reouest  to  any- 
one free  of  charge.  Price  of  the  Crosley  R.  F. 
T.  A.,  as  illustrated  above  in  beautiful  mahog- 
any finished  cabinet  is  $15.00. 


RADIO  FREQUENCY 
AMPI  FFY1NG  T  NER— R.  F.  A.  T. 

The  solution  of  Radio  Frequency  Amplifica- 
tion lies  :n  the  Cro  ley  Radio  Frequency  Am- 
plifier Tuner  shown  above.  It  takes  the 
place,  in  a  surprisingly  successful  manner,  of 
a  Radio  Frequency  Transformer.  We  have 
prepared  a  leaflet  tel  ing  a  great  deal  about 
this  wonderful  unit,  with  instructions  for 
hook'lng  it  up  in  various  types  of  c!rcuits, 
showing  its  use  not  only  as  a  Radio  Fre- 
quency AmpFfier  Tuner,  but  a1so  as  an  in- 
terference and  static  eliminator  or  stra?ner. 
This  leaflet  is  furnished  with  each  R.  F.  A, 
T.,  or  will  be  mailed  to  anyone  upon  request. 
Price  $4.00. 


Your  Dealer  or  Jobber  should  be  able 
to  furnish  you  with  Crosley  Apparatus. 
If  not,  send  us  his  name  and  order  direct. 

Send  for  general  catalog  and  leaflet*. 


CROSLEY  MANUFACTURING  CO. 


DEPT.  QST  3 


CINCINNATI,  OHIO 
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CROSLEY  RADIO  PARTS  shown  on 
these  pages  are  the  personification  ot 

economy  and  efficiency.    The  fact  that  Relter  Cost  Less 

they  are  endorsed  and  used  by  the  best 
Radio  Men  in  the  country  should  be 
sufficient  testimonial. 


Better—Cost  Less 

RADIO 


fbir  Pamel 

MOUMTIN0 


CROSLEY  V-T  SOCKET 

This  socket  has  been  pronounced  by  many  radio  engineers  as  the 
best  socket  on  the  market.  Ever  since  its  announcement,  its  suc- 
cess has  been  phenomenal.  Although  the  success  has  been  largely 
due  to  the  price,  its  real  popularity  is  based  on  its  high  qua'ity, 
efficiency,  service  and  practical  un  break  ability.  Patents  pending. 
Beware  of  imitators. 

Made  of  porcelain  for  base,  or  panel   mounting  $0.50 


y 


For  Base  MouKTim 


CROSLEY SHELTR AN 

Incorporated  in  the  design 
of  the  CROSLEY  SHEL- 
TRAN.  are  all  the  char- 
acteristics,  so  essential  and 
necessary  to  obtain  the 
maximum  amplification 
from  the  modern  vacuum 
tubes  used  in  radio  work. 
These  tubes,  with  their 
high  amplification  constant, 
operate  most  effectively  at 
large  fluctuations  of  the 
grid  potential.  The  CROS- 
I  EY  SHELTR  AN  is  designed  to  accomplish  these 
results  and  tests  have  shown  that  the  design  is 
correct  to  insure  maximum  efficiency.  Completely 
shielded — 9  to   1  ratio. 

Better — Costs   Less — $4.00 


CROSLEY  VARIO-COUPLER  PARTS 


The  CROSLEY  VARIO- 
COUPLER  is  made  with 
the  same  accuracy  as  the 
CROSLEY  VARIO- 
METER, and  is  designed 
to  function  perfectly  with 
1.t  Each  Vario- Coupler 
set  consists  of  a  formica 
tube,  rotor  and  the  nec- 
essary hardware  for  com- 
plete  assembly. 


Complete  as  shown  in  illustration,  ready  for 
assembly — $1.50.  Also  furnished  completely 
wound  and  assembled.  "Better-Costs  Less" 


CROSLEY  BINDING 
POSTS 

These  are  made  in  three 
sizes  —  %"  diameter,  ft" 
diameter  and  Ms"  diameter. 
They  are  all  of  the  same 
design,  however,  as  shown 
in   the  illustration. 

No.  1  5<  each 

No.  2  7Vtt  each 

No.  3  10*  each 


CROSLEY  MAGFON 

No  Radio  station  is  com- 
plete without  this  MAG- 
FON. A  built-in  horn 
amplifies  signals,  voice 
or  music.  With  it  head 
phones  are  unnecessary 
except  on  weak  signals. 
Any  make  of  watch  case 
receiver  can  be  -used 
with  the  CROSLEY 
MAGFON  by  simply 
inserting  it  in  the  back  of  the  cabinet. 
Mahogany  finished  $10.00. 


CROSLEY  CRYSTAL  DETECTOR  STAND 


This  unit  is  especially 
well  constructed  neatly 
mounted  on  black  base 
covered  on  the  bottom 
with  green  fe't.  All  pirts 
are  bright  nickel  finish, 
complete  with  mounted 
crystals,  binding  post*, 
etc.,  manufactured  un- 
der the  following  pat- 
ents :  "Patented  Janu- 
ary 21.  1908;  November 
17.  1908;  June  15.  1909; 
September  7,  1909;  July 
21.  1914;  September  8, 
1914;  November  24, 
1914;  April  27.  1915; 
January  23.  1917.  Li- 
censed for  amateur,  ex- 
perimental or  entertain- 
ment purposes  only. 
Any  other  use  will  con- 
stitute an  infringement. 
— $1.00. 


Your  Dealer  or  Jobber  should  be  able  to  furnish  you  with 
Crosley  Apparatus.  If  not,  send  us  his  name  and  order  direct. 

Send  for  Catalog. 

CROSLEY  MANUFACTURING  CO. 
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Better — Cast  Less 

RADIO 


CROSLEY  RADIO  PARTS  are  manufactur- 
ed from  the  best  materials  money  can  buy 
and  are  the  acme  of  quality.  We  draw  your 
especial  attention  to  the  CROSLEY  patent 
BOOK-TYPE  VARIABLE  CONDENSER 
which  impartial  tests  show  to  have  less  re- 
sistance than  any  other  condenser  on  the 
market. 


MODEL  A  MODEL  B  MODEL  C 

CROSLEY  VARIABLE  CONDENSERS 
The  CROSLEY  VARIABLE  CONDENSERS  are  unquestionably  one  of  the  most  radical  improvements 
In  radio  during  the  past  few  years.    By  using  it.  louder  signals  are  obtained  as  it  not  only  is  simple 
and  easy  to  tune,  but  also  has  less  internal  resistance  and  no  body  capacity  effect. 

Made!  A,  MX*  MM.  (Wood  Frame)  

Made!  B,  as  Ufoetrated,  .0008  Mfd.  

 C,  jMI  Mfd.  (Porcelain  Plates)    

CROSLEY  RHEOSTAT 

Note  the  new  Crosley  Rheostat 
with  ball  bearing  contact,  patent 
pending. 

This  rheostat  permits  exception- 
•My  accurate  and  delicate  varia- 
tions  of  the   filament  current. 
With  it.  the  best  possible  re- 
sults are  received  from  expen- 
sive vacuum  tubes. 
Unique  construction  allows  the 
CROSLEY    RHEOSTAT    to  be 
mounted  on  a  panel  of  any  thick- 
ness  up   to   and   including  % 
inch.     A   special  grade  of  non-corrosive  wire 
forma  the  resistance  and  results  in  highly  effi- 
cient service. 

This  rheostat  Is  much  more  attractive,  works 
better  and  is  easier  to  assemble  than  the  old 
Crosley  Rheostat.  It  is  better  in  every  way  and 
yet  the  price  is  the  same  00* 


CROSLEY  RADIO  CABINETS 

Realizing  the  demand  for  stock  eaasnoss  for  those 
who  build  their  own  sets,  we  have  developed  a 
line  of  cabinets  that  are  neat  in  design,  attrac- 
tive in  appearance  and  finish,  and  of  the  best 

workmanship. 

The  Crosley  Radio  Cabinets  are  made  of  hard- 
wood Adam  brown  mahogany  finish. 
Live  dea'ers   handle  them — prices   and  siaes  in 

our  catalogue. 

CROSLEY  KNOB  AND  DIAL 

•  Attractive    and  inexpen- 

sive CROSLEY  KNOBS 
and  DIALS  are  extreme- 
ly well  made  for  all  re- 
quired purposes.  The 
dais  are  made  of  solid 
hard  rubber  2 l|  in.  di- 
ameter, with  the  letters 
and  figures  mou'ded  into 
them  and  white  enam- 
eled. 

Furnished    Standard  for 
shaft  or   A"  shaft, 
optional — 10.40. 


Situ    n. Civ  el" 


CROSLEY  TAP  SWITCH 


'he     unique     construction  of 
ROSLEY  TAP  SWITCHES  as- 
ores    a   constant   tension  and 
liminates  all  possibility  of  the 
witch  loosening  and  developing 
fau'ty  contact  on  the  taps. 
.  stationary  washer  of  our  own 
design  has  a  soldering  lug  which 
lakes  possible  a  bus  wire  con- 
ection.      All  CROSLEY  TAP 
WITCHES  are  furnished  with 
newly  designed  tapered  knob 
fiaicu  switch  arm  and  bushing. 

 30  cents 


Price   each   complete . 


Switch  Taps  for  the  above  made  of  brass,  nickel- 
plated  and  complete  with  brass  nut,  2V£  cents 
each. 


Your  Dealer  or  Jobber  should  be  able  to  furnish  you  with  Crosley 
Apparatus.    If  not,  send  us  his  name  and  order  direct. 

Send  for  Catalog 
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Kellogg  Radio  Equipment  for  Better  Results 


No.  501.  Dial 


No,  501.  Variometer 


No.  605 
Varitrb'e  Condenser 


No.  £J. 


KELLOGG  STANDARD  RADIO  APPARATUS 


Is  made  In  standard  resistances  end  ratings.     Only  the  h  ghest  grade  material  is  

class  workmanship  assures  a  product  that  guarantees  high  efficiency  and  durability. 

Send  for  our  latest  radio  Bulletin 

Kellogg  Switchboard  &  Supply  Company 

j  Chicago,  HI.  m$ 


first- 


Manufacturers  of  High  Grade  Telephone  Equipment  for 


•  Over 



25  Years 


^    KEEP  TO  THE  RIGHT 

Quality  Apparatus 

We  stock  all  makes  and  types  of  complete  Radio  sets  and  parts 


Acme  Apparatus  Co. 

Adams  Morgan  Co. 

Andrea,  F.  A.  D. 

A.  &  P.  Radio  Supplies  Co. 

Baldwin,  Nat  haniel 

Brach,  L.  S.  Mfg.  Co. 

Brandes,  C.  Inc. 

Bunnell,  J.  H. 

Clapp-Eastham  Co. 

Corwin,  A.  H.  St  Co. 

Cutler-Hammer,  Mfg.  Co. 

DeForest  Radio  T.  &  T.  Co. 

Dictograph  Products  Corporation 

Dubilier  Condenser  Co. 

Eby  Mfg.  Co. 

Federal  T.  &  T.  Co. 


Firth,  John  &  Co. 
Freed-Eisemann  Co. 
Frost,  Herbert  H. 
General  Radio  Co. 
Kennedy,  Colin  B. 
Murdock,  Wm.  J.  Co. 
Radio  Distributing  Co. 
Radio  Corp.  of  America 
Remler  Mfg.  Co. 
Riley-Klotz  Mfg.  Co. 
Sleeper  Radio  Co. 
Ward  Leonard  Elec.  Co. 
Western  Elec.  Co. 
Wettinghouse  Elec.  Mfg.  Co. 
Weston  Elec.  Inst.  Co. 
Wireless  Press  Inc. 


Delivery  same  day  order  received 

Pioneers  in  the  Radio  Field 
Send  10c  for  latest  catalog 


ROSE  RADIO  AND  ELECTRICAL  SUPPLIES 

129  Camp  St.  New  Orleans,  La. 
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CUNNINGHAM 
TVPEC300 
PATENTED 


CUNNINGHAM 
TYPE  C  301 
PATENTED 


Super-Sensitive 
DETECTOR 

Distortionless 
AMPLIFIER 

Nationally  recognized  stand- 
ards for  all  types  of 

RADIO  RECEIVING 
SETS 


"  TYPE  C-300 

GAS  CONTENT 
DETECTOR 

$5.00 


Amplifies 
as  it 
Detects 


TYPE  C-301 

HIGH  VACUUM 
AMPLIFIER 

$6.50 


UNNINEHAM 


N/A  C  LJ  LJ  IV! 


Tbe  trade  marke  GB 
Is  the  guarantee  of 
these  'quality  tabes. 
Each  tube  is  bu;,t  to 
most  rigid  specifica- 
tions. 


PATENT  NOTICE 

Cunningham  tubes 
are  covered  by  pat- 
ents dated  11-7-05, 
1-15-07,  2-18-08  and 
others  issued  and 
pending.  Licensed 
only  for  amateur  or 
experimental  use*  in 
radio  communication. 
Any  other  use  will 
be  an  infringement. 


Written  indelibly  in  the  annals  of  radio/progress  is  the 
record  of  Cunningham  service  in  placing  before  the  public, 
vacuum  tubes  of  the  highest  conceivable  standard. 

The  rapid  expansion  of  radio  telephony,  now  one  of  the 
world's  fo*j$in§gt  utilities,  was  made  possible  by  the  wonder- 
ful development  of  the  vacuum  tube. 

The  CUNNINGHAM  SUPER-SENSITIVE  DETEC- 
TOR and  DISTORTIONLESS  AMPLIFIER  TUBES,  de- 
signed and  built  in  the  great  laboratories  of  the  General 
Electric  Company,  are  now  nationally  recognized  as  stand- 
ards for  all  types  of  receiving  sets. 


Home  Office: 

248  FIRST  STREET 

SAN  FRANCISCO,  CALIF. 


Eastern  Representative  : 
154  WEST  LAKE  ST., 
CHICAGO,  ILLINOIS 
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APPARATUS 
THAT  RADIATES 
QUALITY 


7 


m 


H  9 


WHY  REMLER  STANDS 

two  paves  is  the 
of  Quality  Radio 
Apparatus  built  to  serve  the  needs  of 
the  Amateur— built  from  the  Amateur's 
point  of  view.  Look  the  Radio  field 
over— you  will  find  that  Remler  Appar- 
atus is  often  copied  in  design,  but 
never  equalled  in  duality.  It  is  de- 
signed right,  built  right,  priced  right, 
and   works    right.     It   is   the  Quality 


sold  under 


Apparatus 

guarantee. 

We  urge  you  to  look  the  Radio  market 
over— to    get    Remler    alongside  any 

REMLER  RADIO 

Home  Office: 

248  First  Street,  San  Francisco,  Calif. 
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STANDARDIZl 
ON 
REMLER 


FIRST  in  the  RADIO  FIELD 

make  of  Radio  Apparatus — results  are 
its  best  sales  argument — we  leave  it 
to  your  better  judgment.  See  your 
nearest  Radio  dealer  today — standard- 
ize  on  Remler  Apparatus — it  Radiates 
Quality. 

NEW  REMLER  CATALOG 
Send  10f  for  new  40-page  Remler 
Catalog  just  off  the  press,  containing 
circuit  diagrams  for  Remler  Appar- 
atus and  other  useful  information,  in- 
cluding a  table  of  indu  tance,  capacity 
and  wave  length. 

MFG.  COMPANY 

Eastern  Representative: 

154  W.  Lake  Street,  Chicago,  Illinois 


warns* 


•  4 


\  1 


m 


RtmWr  Tym  J33  AmoliR*-  tone! 
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ANNOUNCING 

THE  |p 

LAMB  VACUUM  TUBE 
DETECTOR  SET 

Type  RVD-1 

Complete  assembly  of  parts  all  ready 
to  BUILD  YOUR  OWN.  A  Vacuum 
Tube  Receiver  that  produces  wonderful 
results.  A  set  that  will  give  you  real 
service.  Shipped  in  attractive  box  com- 
plete with  blue  print  of  wiring  connec- 
tions and  instructions  for  assembly. 

"You  will  be  proud  oj  your  set" 


It's  Perfect! 

AND  ONLY 

$20.00 

(Code  Word  "READING") 

BUILD  IT  YOURSELF 

With  an  approximate  range  of  100 
miles  Radius  and  often  more.  Can  be 
used  with  2  Stage  Amplifier  and  loud 
speaker. 

Wave  length  150  to  600  Meters. 

Ask  your  dealer,  if  not  available  from 
him  order  direct  from  us.  Immediate 
delivery  on  receipt  of  remittance. 

SPECIAL  DISCOUNTS  TO  DEALERS 

F.  JOS.  LAMB  COMPANY 

Manufacturers  of 

RADIO  EQUIPMENT 

Detroit,  Mich. 
1938  Franklin  Street 


LOOK 
FOR 
THIS 
TRADE 
MARK 

on 

PLUGS  AND  JACKS 

It  means  over  fifteen  years  of  prac- 
tical radio  experience  and  the  best 
radio  engineering  principles.  It 
means  QUALITY,  ACCURACY,  and 
DEPENDABILITY. 

PACENT  RADIO  JACKS 

Standard  Type* 


No.  61  Open  Circuit. ......  .$0.70 

No.  62  Closed  Circuit  8& 

No.  63  Double  Circuit   1.00! 

Automatic  Typmt 


No.  65-3  spring  $1.00 

No.  66 — 5  spring   1.20 

Specifications:  Pacent  Jacks 

Coin  Silver  Contacts 
Genuine  German  Silver  Springs 
Nickel  Plated  Brass  Frames  (not  Iron) 
.Micarta  Insulation  (not  Fibre) 
Extra  Booster  Springs 
Husky  Nipples 
Rugged  Construction  thruout 
All  Detail 3  Preciselv  Accurate 
Provided  with  THREE  WASHERS 
Fits  any  size  panel  %  "  to  %  " 

DON'T  IMPROVIZE-PACENTIZE 

Send  (or  Descriptive  Bulletins  QN102 

PACENT  ELECTRIC  CO. 

Incorporated 


Executive  Offices 

22  Park  Place 
New  York,  N.  Y. 


Branch  Offices 

Chicago,  HI. 
Philadelphia,  Pa. 
Washington,  D.  C. 
San  Francisco,  Cal. 

Member  Radio  Section. 
Associated  Manufacturers  of  Electrical  Supplies. 
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AUTOMATIC  ELECTRIC  HEAD  SETS  are 

the  perfected  product  of  thirty  years'  telephone  engi- 
neering- This  long  experience  is  your  protection. 


Whether  used  with 
crystal,  amplifier  or 
loud  speaker,  there  is 
no  distortion  nor  for- 
eign noises. 

Jobbers  and  Dealers: 

Write  for  discounts  and  full 
particulars  about  our  Job- 
ber-Dealer plan. 


AUTOMATIC  ns 
ELECTRIC  N 

LONG     f\  A.  N  C  E 

^RADIOJ 


NS 


The  natural  tone 
quality  of  voice  or 
instrument  is  faith- 
fully reproduced. 
PRICE 

at  all 
Good 
Dealers 


$10 


With  Plug  $1  1  50 
Attached        ■■■  ■■■ 


Automatic  Electric  Company 

ENGINEERS,  DESIGNERS  V  MANUFACTURERS  OF  THE  AUTOMATIC  TELEPHONE  IN  USE  THE  WORLD  OVER 

HOME  OFFICE  AND  FACTORY:  CHICAGO,  U.S.A. 
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CONVENIENT  AND  ECONOMICAL  BATTERY  CHARGING 


Didn't  it  ever  occur  to  you  that  you  could 
have  a  charging  station  for  your  radio 
battery  right  in  your  own  home?  All  you 
need  is  a  source  of  alternating  current  sup- 
ply and  a  Tungar  Battery  Charger. 

At  an  insignificant  cost  for  current  you  can 
do  your  own  charging,  saving  money,  time 
and  trouble. 

The  Tungar  Battery  Charger  has  been  used 
for  years  for  charging  automobile  storage 


batteries.  You  are,  therefore,  taking  no 
chances  in  buying  this  charger.  There  are 
two  sizes  of  Tungar:  the  larger  size  charges 
3  cells  at  5  amperes;  the  smaller,  3  cells  at 
2  amperes.  Your  battery  can  be  completely 
charged  for  a  few  cents. 

An  overnight  charge  once  or  twice  a  week 
wPl  keen  a  radio  battery  in  perfect  con- 
dition for  average  service  Ask  your  near- 
est dealer  in  radio  supplies  for  a  Tungar 
or  write  us  for  further  information. 


General#|Electric 


General  Office 
Schenectady.  NT 


Company 


Sales  Offices  in 
all  Urge  cities 


AMATEUR 

RADfi 


FCoiBskta  lUtio  Directory 

UaM  lt.it.  iMmn 
Sf«UI  Amitran 

t*..*L..  I  jprri. C.JUfn 

«•»•••  ittttoM 
T.l»pk.»t  lr.»<r.,uM  V»il»«, 

Dim  W.tM  Tta*  VM.Im 

VmM  hra  kkWitn 

■  1610   PtITtlCT  HIABOUAITtll 

Price  50  Ctnto 

'AH 


Amateur  Radio 

Call  Book 
FIFTY  CENTS 

Why  Pay  More 

Contains  all  changes  of  address,  Re- 
assigned Calls,  Cancelled  Calls — right  up  to 
date  of  issue — way  ahead  of  any  other  Call 
Book  at  any  price.  Complete  up  to  date 
Canadian  list.  Buy  one,  look  it  over,  if  it 
isn't  the  best  you  have  ever  seen,  write  ua, 
money  cheerfully  refunded,  at  your  dealer 
or  direct  from  us.  Postpaid. 

Citizens  Radio  Service  Bureau 

416  S.  Dearborn  Street,  Chicago 

Dealers,  write  for  Guaranteed  Sales  Plan. 


SPECIAL  RADIO  EQUIPMENT 

Prices  Quoted  Upon  Receipt  of  Specifications 
Machine  work  and  panel  drilling.    Plans  and  dia- 
grams made  for  special  receiving  and  transmitting 
sets: 

OLIVER   S.  EVERETT 

83  Otis  Street  MED  FORD,  MASS. 
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SAVE  MONEY 
Build  Your  Own  At  Horn* 
Complete  Standard  Parts 
for  Long  Distance  Radio 
Outfits.  We  do  all  ma- 
chine work;  you  do  the 
hand  work;  we  tell  yoo 
low.  Immed  ate  deliv- 
ery. Also  complete  Radio 
Sets — all  sixes  at  bargars 
Write  now  for  our  big    bargain  catalog. 

4759    Calumet  Avenst 
12,  Chicago,  HI. 

ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 
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THE 

*POT~RHEO 

d  combined  Potentiometer  and 

Rheostat/or^ 


vf*HE  development  of  radio  has  now 
created  a  need  for  both  a  potentio- 
meter and  a  rheostat  in  vacuum  tube 
circuits,  not  only  for  the  operation  of 
gaseous  detector  tube*,  but  for  radio 
frequency  amplification. 

The    Acme    Aoparatus  Comoany 
has  successfully  developed  the  "Pot- 
Rheo"  which  in  a  most  effectual  com- 
bination of  a  200  ohm 
potentiometer  and  a 
4  ohm   rheostat  in 
one  mounting. 


The  "Pot-Rheo"  not 
only  reduces  space  in 
either  panel  or  table 
type  setf  but  through 
a  by-oass  condenser 
provided  by  the  in- 
sulation between  the 
concentric  shafts 
which  supplies  a  ra- 
dio frequency  path 
to  the  filament  it 
eliminates  the  neces- 
sity of  high  frequen- 
cy currents  passing 
through  the 


THE  -POT-RHEO" 
Priem  $3. 00  Eat  of  Rocky  Mt: 


tentiometer  winding  back  to  the  fila- 
ment— a  distinct  improvement  Sepa- 
rate controls  are  furnished  in  conven- 
ient proximity  You'll  like  the  "Pot- 
Rheo"  when  you  see  its  neat  appear- 
ance— you  won't  give  it  up  once  you've 
tried  it  out.    It's  an  essential. 

The  Acme  Apparatus  Company  also 
make  radio  and  audio  frequency  trans- 
formers,  amplifier 
and  detector  units, 
the  Acmef  one  and  the 
famous  Acme  Kleer- 
^xfraker.  This  com- 
pany is  also  the  fore- 
most manufacturer  of 
(  C.  W. )  continuous 
wave  transmitting  ap- 
paratus. Any  reliable 
radio  or  electrical 
dealer  has  Acme  Ap- 
paratus or  can  secure 
it  for  you  atf  twenty- 
four  hours  notice.  The 
Acme  Apparatus  Co., 
Cambridge,  Mass.,  U. 
S.  A.  New  York  Sales 
Office  Broadway. 


ACME 

for  amplification 
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A  photo- 
praph  show- 
ing the  heart 
of  the  Man- 
hattan Radio 
Headset — the 
coils  and  the 
magnet. 


It's  What's  Inside 
the  Receiver  Case 
That  Counts 

nEMOYE  the  cover  of  a  Manhattan  Radio  Headset. 

Note  the  large  horse-shoe  magnet.  It  is  made  of 
Tungsten  Steel — the  most  expensive  material  for  per- 
manent magnets*  and  the  best  because  of  its  hardness 
and  property  of  retaining  magnetism  indefinitely. 

In  the  center  of  the  case  is  the  electro-magnet  with 
Its  pole  pieces  made  of  Silicon  Steel.  Energy  received 
from  a  wireless  message  is  exerted  on  the  diaphragm 
through  the  pole  pieces.  If  the  pole  pieces  absorb  any 
of  this  energy,  the  pull  on  the  diaphragm  is  less  and 
the  performance  of  the  Headset  weakened.  Silicon 
Steel  pole  pieces  cut  down  energy  loss,  and  give  strong 
signals. 

These  are  two  points  in  the  interior  construction  of 
Manhattan  Headsets  which  make  for  superiority. 

Look  for  the  Manhatan  Headset  box  on  your  radio 
dealer's  shelf.  It's  illustrated  below.  All  genuine  Man- 
"  hattan  Radio  Headsets  may  be  identified  by  the  "M-S^al- 
Flash"  on  the  back  of  each  receiver  case.  It's  your 
guarantee  of  quality. 


0t 


MANHATTAN 

ELECTRICAL  SUPPLY  COJNC 


Makers  of  the  famous  Red  Seal  Dry 
Ba  t cries 

New  York  Chicago  St.  Louis 

17  Park  Place        114  So.  Wells  St.        1106  Pine  St. 
San  Francisco 
604   Mission  St. 
Next  month  we  will  tell  you  more  about  the  "heart  of 
the  Manhattan  Headset." 


No.  2051 

3000  Ohms 

$7.00 

No.  2500 

2000  Ohms 

$6.00 
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HARGE 

"RADIO  -« 
BATTERY 

AISTICKEIj 


No  muss,  trouble,  dirt — no  moving  cf  bat- 
teries—loss of  time — no  technical  or  profes- 
sional knowledge  needed.  May  be  used 
right  in  your  living  room. 

THE 


JRADIQ 


ffl 


DE  LUXE 


charge*  your  "A"  or  "B"  battery  over  night  and  is  the 
only  recti  er  on  the  market  combining  the  following 
essential  HOMCHARGING  feutures: 

1— Simoficitv  itse!'— attach  to  any  lamp  socket  and 

connect  battery. 
9 — Self-nolaHri«r.    Bnttery  miy  be  connected  either 

way  and  will  always  charge. 
3 — Fully  automatic  in  oneration — gives  taper  ch 

cannot  overcharge  or  injure  your  battery. 
± — Safj.    All  parts  entirety  enclosed.  No 

from  fire.    APPROVED  BY  UNDER'V 

EVERYWHERE. 

5 —  Constructed  of  the  best  material — genuine  Bi*ke- 

lite  Y anel,  Jewell  Ammeter,  closed  Core  Silicon 
Steel  Transformer.  No  castings  used,  only 
the  b»st  stamnings  throughout.  UNQUAL- 
IFIEDLY GUARANTEED. 

6 —  No  i^icate  bulbs  co  break  or  burn  out.    Only  one 

moving  and  'wo  wearing  parts,  replaceable  as 
a  unit,  at  small  jost. 

AN  ORNAMENT  FOR  YOUR 
LIVING  ROOM 

Beauty  nas  be-n  combined  with  utility  in  the  NEW 
AAU  O  HOM.  LARGER  DE  LUXE.  The  body  Is 
beautifully  flmsQcd  in  mihogany  and  gold.  Equipped 
with  r>  ober  feet,  it  cannot  mar  polished  surfaces.  It 
harmonizes  with  the  Lnest  living  room. 

FurnisW  complete.  No  extras  to  buy.  Price,  $18.90 
at  all  d  dealers,  or  shipped  prepaid  upon  receipt  of 
pur  cm  price. 

Bookie  illustrating  the  NEW  RADIO  HOMCHARG- 
ER  D£  LUXE  in  act"  1  colors  is  FREE  for  the  asking. 
Send  for  vour  copy  ludav 

DEATHS —  TOBB^RS?  Over  150,000  HOM- 
CHARGE^b  *M  oe  sold  this  fall  and  winter.  Send  for 
''KGMCHARGER  Business  Builders"  and  Discounts 
and  see  how  you  can  get  your  share  of  this  business. 


The  Automatic  Electrical 
Devices  Company 

127  West  Third  St.    -    CINCINNATI,  O. 

Large h  Manufacturers  of  Vibrating  Rectifier* 
in  the  World 
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Send  For  Folder  4471 -A 

It  tells  an  important  story 
about  Radio  Instruments 


Type  BX  Voltmeter 


Type  CX  Ammeter  Type  BX  Radiation  Ammeter 


fWESTINGHOUSE^ 
ELECTRH 


Every  Radio  Receiving  Set 

should  have  its  proper 
equipment  of  measuring 
instruments;  an  Ammeter 
for  determining  the  fila- 
ment current;  a  Voltmeter 
to  tell  the  condition  of  the 
battery. 

Westinghouse 
Electric  &  Manufacturing  Co. 

Newark  Works:   Newark,  N.  J. 


Westinghouse 
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And 
Beautiful 


RADIO-A 

RE- 
CHARGER 


The  RADIO-A  is  a  highly  efficient  dependable  piece  of  apparatus,  absolutely  foolproof,  easily 
attach  d  by  simply  plugg  ng  into  ordinary  110  volt  lamp  socket.  In  case  of  current  failure, 
the  unit  cuts  out  automatically  until  current  is  resumed,  without  discharging  battery. 

It  Is  designed  expressly  for  re-charging  radio  filament  batteries,  but  may'  be  used  for  auto- 
or  any  other  storage  battery  of  reasonable  size  and  capacity.  v 

PRICE  $18.50 

DEALERS  &  DISTRIBUTORS:  Here's  a  winner.    Write  as  for  full  particulars. 

A  compact  portable  Recharging  Unit  that  will  fully  charge  a  100  A.  H.  Battery  over  night, 
for  from  St  to  10*  according  to  prevailing  rates. 

Simply  screw  Into  any  110  volt  lamp  socket  and  connect  the  terminals  to  your  battery.  Inw 
possible  to  hook-up  wrong — RADIO-A  charges  either  way. 

LASTS  A  LIFETIME 


1681  FILLMORE  AVE 


KING  ELEC.  MFG.  CO.,  INC. 


BUFFALO,  N.  Y. 


AUTOMATIC  FILAMENT  CURRENT  ADJUSTER 


1 10  WITH 

"  Mounting 


Eliminates  Rheostats  in  all  amplifying  cir- 
cuits. 

Operates  vacuum  tubes  at  greatest  effici- 
en<  y  without  adjustments  of  any  kind. 
Automatically  keeps  filament  at  proper 
temperature  thereby  prolonging  life  of 
tubes  from  two  to  three  times,  and  pre- 
venting "burning  out." 

Eliminates  need  of  measuring  instruments. 
Easily  attached,  simplifies  wiring,  permits 
compactness,     improves     appearance     o  f 

panels  and  sets. 
Must   be   used   in  every   vacuum   tube  m 
circuit   in   order   to   insure  continuous 
operation  at  maximum  effi  iency. 
Used  as  standard  equipment  by  leading 
manufacturers. 


AMPERITE 

RADIALL  COMPANY 

99  WARREN  STREET 
NEW  YOF 


£5/0 


BUILD  YOL.  OWN.  SOc  instruction 
book  for  fcOc  on  how  to  make  ei*nt 
classes  receiving  sets  from  two  slide 
tuner  to  combined  radio— audio  frequen- 
cy outfits.  With  every  order  you  receive 
price  list  of  narts  illustrated  in  book. 
Buy  direct  from  factory  and  save  dollars. 
Both   text  book  and  catalog  mailed  for  20c. 

Dept.  13.  RADIO  PARTS  MFG.  CO., 
Wee*  Park  Place.  Detrait.  Mich. 


Boys  and  Girls  Earn  Christmas  Money 

Send  for  RO  sets  of  our  famous  XMAS  SEALS, 
STAMPS.  ETC. — Sell  for  10c  a  set.  When  so'd  send 
us  $8.00  and  keep  two  dollars.  We  trust  you.  Don't 
delay.  Write  today. 

NEUBECKER  BROS., 
961  E.  23rd  St.,     Dept.  65,     Brooklyn  N.  Y. 
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Buy  FORMICA 


Radio  Panels 


Because  they  look  bette». 

Because  they  work  more  easily. 

Because  they  have  the  highest  dielectric  strength. 

Because  they  defy  moistuie,  and  do  not  warp. 

Because  their  uniformity  is  remarkable. 

Because  they  are  approved  by  the  navy  and  signal  corps. 

Because  radio  men  eveiy where  have  come  to  prefer  them. 

Your  dealer  has  Formica  or  can  get  it.  We  can  refer  him  to  a  wholesale  stock  in 
his  locality.   Our  own  large  capacity  makes  immediate  delivery  possible. 

DEALERS:  A  stock  of  Formica  carries  with  it  important  adver- 
tising and  sales  cooperation.  The  demand  for  Formica  quickly 
clears  your  shelves. 


50  Church  Street.  .New  York,  N.  Y.  414  Finance  Bldff..  .Cleveland,  Ohio  422  First  Avenue. .. Pittsburgh,  Pa. 
9  South  Clinton  St, .Chicago,  111.  1042  Granite  Bid*.. Rochester,  N.  Y.  1210  Arch  Street . Philadelphia,  Pa. 
415  Ohio  Building  Toledo,  Ohio        813  Title  Building.  .Baltimore,  Md.        Sheldon  Bid?... San  Francisco,  CaL 


THE  FORMICA  INSULATION  COMPANY 


4620  Spring  Grove  Ave. 
Cincinnati,  Ohio 


SALES  OFFICES 
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The  Mark  of  the  Master 
Builder  Cj 


On  every  C-H  Radio  Rheostat  is  engraved  * 
guarantee  of  satisfaction.  The  familiar  C-H 
trademark*  known  by  engineers  the  world  over 
as  unfailing  assurance  of  electrical  and  mechani- 
cal perfection,  today  protects  the  buyer  of  radio 
equipment  In  these  times  of  uncertainty  when 
so  much  apparatus  offered  for  sale  is  the  result 
ef  hasty  development,  with  insufficient  engineer- 
ing and  manufacturing  experience,  this  trade- 
mark has  even  increased  value  to  the  purchaser. 

Cutler-Hammer,  pioneers  and  largest  builders 
•f  rheostatic  control  apparatus,  mark  with  pride 
these  radio  rheostats,  their  latest  development. 

C-H  Vacuum  Tube  Rheostats 
far  Amplifier  and 
Detector  Tube  Control 

C-H  Vacuum  Tube  Rheostats  are  made  in  two 
styles.  Type  11601-H1  it  arranged  with  vernier 
for  detector  tube  control.  For  amplifier  tube 
control  where  such  great  accuracy  is  not  essential, 
type  11601-H2  is  furnished  without  the  vernier 
feature.  Both  types  are  finished  in  highly 
polished  nickel  and  are  pointer  indicating.  Cone 
shaped  knobs  of  genuine  Thermoplax  are  fur- 
nished as  standard  equipment.  The  rheostats 
are  packed  in  unit  boxes  with  full  instructions 
and  template  for  easy  mounting. 

Type  11601-H1,  with  Vernier  $1.50 
Type  11601-H2,  without  Vernier  $1.00 

For  sale  at  all  radio  dealers  and  supply  houses. 
Samples  are  available  direct  from  factory  at  list 
price  plus  ten  cents  for  carriage. 


THE     CUTLER-HAMMER  MFG. 
Milwaukee,  Wisconsin 


CO. 


RADIO  RHEOSTATS 


For  satisfaction 
Demand  Rome  Blue 
and  White  Package 
or  Label. 


ROME 

RADIO 
WIRE 

Best  Quality  Plain  Enamel  Covered ; 
Enamel — and  Single  or  Double  Cot- 
ton Covered ;  Single  or  Double  Cot- 
ton Covered. 

AH  sizes;  14 -lb.  to  40-lb.  packages 


Best  Quality  Solid  or  Stranded  Cop- 
per Antenna  Wire,  plain  or  tinned; 
put  up  in  lengths  of  100-ft.  and  150- 
ft.  or  on  24"  reels  of  200-lbs. 

AtTfoxur  Dead. 


ROME 

DISTRICT  SALES  OFFICES 
HZW  TOSUC  .  ,  10  Chardi  Sowl       CHJCASO  .  .  US  JadhmBM.  I 

S DETROIT  ....  SPmcmI 
Tail' 
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A  CORRECTLY  DESIGNED  CONDENSER 


A 


TYPE  247  CONDENSER 

The  long  experience  of  the  GENERAL  RADIO  CO.  in  designing  and  build- 
ing high  grade  radio  apparatus  for  laboratory  use  has  enabled  us  to  design  this 
low  loss  condenser  for  the  citizen  radio  field.    This  condenser  is  of  laboratory 

auality,  yet  sells  at  a  price  within  reach  of  the  experimenter.   Its  losses  are  less 
tan  one  fourth  of  those  of  the  ordinary  condenser  on  the  market. 
Consider  some  of  its  features: 
CAPACITY  SCALE:    In  addition  to  the  regular  scale  divided  into  100  equal 
divisions,  the  dial  is  also  graduated  in  micromicrofarads,  thus  showing  the 
capacity  at  any  setting. 
LOW  DIELECTRIC  LOSS:   Hard  rubber  is  the  only  solid  dielectric  used.  The 
quantity  used  is  small  and  so  placed  that  the  dielectric  losses  are  kept  a  mini- 
mum.  This  is  very  important  in  obtaining  sharpness  of  tuning  and  is  com- 
monly overlooked  in  condenser  construction. 
BRASS  PLATES  SOLDERED  TOGETHER:    Resistance  is  reduced  and  kept 
constant.  The  rigidity  of  the  brass  and  adequate  spacing  minimizes  the  dan- 
ger of  short  circuiting. 
SPECIAL  SPRING  BEARINGS:    Tension  always  the  same.    Good  contact 
insured. 

THRUST  ALL  IN  ONE  BEARING:   No  short  circuiting  if  the  distance  between 

bearings  becomes  changed. 
LOW  ZERO  CAPACITY:    Makes  a  wide  wavelength  range  possible. 
METAL  CASE  GROUNDED  TO  ROTARY  PLATES:    The  condenser  is 

shielded,  reducing  the  capacity  effects  of  the  hands,  while  tuning. 

Type  247 A — .001  M.  F.  Mounted,  Shielded  Price, 

Type  247B — .001  M.  F.  Unmounted,  with  Counterweight .  .  Price, 

Type  247E-.0005  M.  F.  Mounted,  Shielded  Price, 

Type  247F — 0005  M.  F.  Unmounted,  with  Counterweight .  .  Price, 

This  condenser  is  but  an  example.  We  manufacture  a  complete  line  of  the 
finest  radio  instruments  and  parts. 

SEND  FOR  FREE  RADIO  BULLETIN  91 1Q 

GENERAL  RADIO  COMPANY 

Massachusetts  Avenue  and  Windsor  Street, 
Cambridge,  39,  Massachusetts 

Standardize  on  General  Radio  Company  Equipment  Throughout. 

Do  not  confuse  the  products  of  the  GENERAL  RADIO  CO.  with  those  of  other  concerns  using  the 
words  "General  Radio."    The  General  Radio  Co.  has  heen  manufacturing  radio  and  scientific  instru- 
"  *r  many  years.    It  has  no  affiliation  wit^  any  other  company. 


$6.00 
3.75 
S.50 
3.25 


M^*.y\f(eirrmfi  qs^when  writing  to  advertisers 
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ROLLER  -  SMITH 

"Universal" 
'PHONES  and  LOUD  SPEAKERS 


Reproduce  faithfully,  without  distortion  and  in 
large  volume  from  the  deepest  to  the  highest  voice 
and  musical  notes.  'Phones  3,000  ohms,  $6.50.  Loud 
Speakers  $18v00.  Backed  by  a  year's  guarantee  that 
means  something. 

Send  for  new  Bulletin  No.  AG-20. 

Distributors  write  for  attractive  proposition. 

POT!  ER-gfrflTO  COMPANY 

I  IBectrtcal  Instrument*. Meters  and  Circuit  Preafccrsl^ 


MAIN  OFFICE: 
16  Park  Place,  NEW  YORK 


WORKS: 
BETHLEHEM,  PA. 


Offices  in  principal  cities  in  United  States  and  Canada 


J^AmerTran 


Price,  $7 

Ask  your 
Electrical  Dealer 

Or,  sent  carriage 
charges  collect 
(Wt.  1  lb.) 


Amplification 
Extraordinary 

A  good  amplifying  trans- 
former in  one  stage  might 
give  audibility  amplification 
of  20;  in  two  stages,  400. 
One  AmerTran  with  Radio- 
trons  gives  38.6;  two 
stages,  1490,  or  nearly 
four  times  the  ordinary 
type — and  without  distor- 
tion. 

In  volume  and  pure  tone 
quality,  for  nearby  broad- 
casting as  well  as  for  long 
distance  reception,  its  su- 
premacy is  immediately  ap- 
parent. 


American  Transformer  Company 

Designer*  and  buUdere  of  radio 
trans  former e  for  over  to  years. 
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St.,  Newark,  N.  J. 


THE  LAST  WORD 

IN 


Precision  Variometers 

Spaced  bare  lacquered  wire  prevents  leakage  and 
capacity  effects. 

Shells  of  newly  discovered  composition  only 
.025"  thick  prevent  dielectric  hysteresis. 

Perforated  shield  plate  prevents  eddy  current 
losses. 

Absolutely  guaranteed.  A  superlative  instru- 
ment. 

Price    ready    for  mounting — Variometer.  . .  .$7.50 
Variocoupler . . .  8.00 
Write  for  Sample  Shell  Coil 

Dealers  write  for  discounts. 

HORTON  CORP., 

RidseBeld  Park,  N.  J* 
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Perfect  operation  insures  enjoyment 

THIS  molded  Variometer  Stator  Frame  pos- 
sesses every  desirable  quality.  It  can  be 
formed  exactly  as  desired  to  hold  the  proper 
windings  and  combines  the  necessary  mechani- 
cal strength  with  high  insulating  and  dielectric 
properties. 

Fine  finish  and  appearance  as  well  as  exact  di- 
mensions, are  acquired  in  the  molding,  and  fur- 
ther polishing  or  tooling  is  unnecessary. 
Unaffected  by  atmospheric  and  temperature 
variations,  or  by  moisture,  these  molding  ma- 
terials have  also  the  additional  advantage  of 
being  resistant  to  oils  and  most  chemicals  and 
fumes. 

Minute  accuracy,  strength,  both  dielectric  and 
mechanical;  permanence  and  stability — these 
qualities  alone  have  justified  this  material  for 
scores  of  applications.  And  simplicity  of  re- 
production is  demonstrating  again  and  again 
that  the  best  is  actually  cheapest  in  the  end. 


Condensite    BAKELITE  /^dmanol 
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Condensite  Company 

of  America, 
Bloomfield,       N.  J. 


General  Bakelite  Co., 

8  West  40th  St. 
New  York,       N.  Y. 


Redmanol  Chemical 
Products  Co., 
629  West  22nd  Street, 
Chicago,  111. 


D'.viaionM  of  Bakelite  Corporation 
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Y  THANKSGIVING 

DJNNERjhear  the  voice 
flht  Outer  World- 


EXCEPT  for  signal  re- 
ception, the  clear  and 
powerful  Magnavox 
Radio,  the  Reproducer 
Supreme,  has  replaced 
the  individual  headset 
in  every  well  equipped 
station. 

R-2  Magnavox  Radio  with 
18-inch  horn:  this  instru- 
ment k  intended  for  those 
who  wish  the  utmost  in 
amplifying  power;  for  large 
audiences,  dance  halls, 
etc  $85.00 

R-3  Magnavox  Radio  with  14- 
inch  horn  :  the  ideal  instru- 
ment for  use  in  homes,  of- 
fices, amateur  stations, 
etc  $45.00 

Model  C  Magnavox  Power 
Amplifier  insures  getting 
the  largest  possible  power 
input  for  your  Magna  vox 
Radio.  2  Stage  .  $80.00 
3  Stage  110.00 

Magnavox  products  can 
be  had  of  good  dealers 
everywhere.  Write  us 
for  copy  of  new  illus- 
^  prated  booklet.   < 

_THE  MAGNAVOX  j^p""* 
/  fita\Oikland,  California 

rs^y/     IN.  Y.  Office:  370  Seventh  Ave.  ■ 

lvl  Radio 

Sf/ie  Reproducer Supreme 


i 
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^  ^Recharge 
Your  Battery  at  Home 

Charges  both  A  and  B  Radio  Batteries 

Don't  be  without  the  use  of  your 
Radio  Receiving  Set  while  your  bat- 
tery is  being  charged.  Get  a  Valley 
Charger  and  charge  your  battery 
right  at  home. 

Attach  the  Charger  to  your  home 
lamp  socket — attach  the  clips  to  the 
battery  terminals  and  you  will  get  a 
quick,  tapering  charge  which  just  ex- 
actly charges  your  battery,  but  can- 
not overcharge  it  or  harm  it  in  any 
way. 

Will  charge  the  A  6  volt  battery  at 
a  5  ampere  rate,  and  the  B  22%  volt 
battery  at  the  required  %  ampere 
rate.  45  volt  B  batteries  may  be 
connected  in  parallel  so  that  they 
can  also  be  charged. 

SATISFACTION  GUARANTEED. 

If  your  local  distributor  cannot 
supply  you,  write  direct  to 

VALLEY     ELECTRIC  COMPANY 

Department  Q,  ST.  LOUIS 
 Mail  the  Coupon  

Valley  Electric  Co..  Dept.  Q,  St.  Louis,  Mo. 

Gentlemen:  I  am  enclosing:  money  order 
(or  check)  for  $18.00.  for  which  send  me 
a  Valley  Battery  Charger  with  five-panel 
jrlass  display  case  and  indicator  If  not  sat- 
isfactory I  will  return  it  and  get  my  money 
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The  Thoro-bred  Dial  Type 
CR-S.  This  "raised  axis'* 
keeps  the  edges  of  the  dial 
A "  from  your  panel  at  all 
times,  effecting  easy  opera- 
tion and  no  scraping  of 
panels.  Combining  all 
features  essential  to  perfect 
operation  without  friction 
and  other  difficulties.  One 
of  the  indispensable  trio. 
Price  90f. 


The  Thoro-bred  Rheostat. 
Type  R-90.  Has  a  resist- 
ance of  five  ohms.  No  ver- 
nier adjustments  necessary. 
Adaptable  for  either  table  or 
panel  mounting.  Silver 
plated,  highly  polished.  One 
of  indispensable  trio.  Pries 
Si. 10. 


Thoro-bred  Tube  Socket 
Type  S-12.  Base  of  molded 
Bakelite  which  unlike  ordinary 
fhellac  compositions  used,  re- 
duces leakage  to  a 
Price  $1.00. 


The  Indispensable  Trio 


riE  Thoro-bred  Rheostat,  Dial  and 
Vacuum  Tube  Socket  are  an 
indispensable  trio  for  every  tube  set. 
Without  these  three  you  will  not  know 
the  best  results  your  receiving  set  can 
give.     Here's  why* 

The  Thoro-bred  Rheostat  enables  you 
to  secure  the  maximum  detector  action 
through  its  extremely  close  adjustment 
of  the  filament  control.  It  has  a  resist- 
ance of  fire  ohms,  which  eliminates  the 
use  of  a  vernier  adjustment,  since  the 
resistance  of  one  of  its  turns  of  wire 
on  the  resistive  element  is  so  small 
that  the  effect  is  not  noticeable  on  the 
tube.  All  metal  points  are  silver  plated. 
It  is  adaptable  for  either  table  or  panel 
mounting.  Molded  parts  are  of  Bakelite. 
Knob  is  supplied  with  pointer  and  is  of 
the  same  design  as  the  dial.  Patent  ap- 
plied for.     Price  $1.10. 

The  Thoro-bred  Tube  Socket  is  the  sec- 
ond of  this  indispensable  trio.  The  tube 
insert  is  of  brass,  heavy  nickel  plated 


with  high  polish.  The  base  is  of  mould- 
ed Bakelite,  making  it  possible  to  with- 
stand high  heat.  The  leakage  from 
the  grid  to  tfie  filament  is  reduced  to 
a  minimum.  Bakelite  used  in  the  Thoro- 
bred  Socket  does  not  absorb  the  moist- 
ure or  cause  the  leakage  as  in  other 
sockets  employing  the  common  shellac 
composition.  It  gives  a  better  appear- 
rnce  and  holds  the  original  finish.  Price 
S1.00. 

The  Thoro-bred  Dial  was  the  first  gen- 
uine Bakelite  dial  to  be  offered  with 
both  Clock-wise  and  Counter-Clock-wise 
Readings.  This  dial  was  also  the  first  to 
introduce  the  popular  4  *  raised  axis" 
which  eliminates  all  panel  scraping  and 
friction  and  permits  easy  operation.  The 
Brass  insert  employed— does  away  with 
any  wobbliness  that  might  otherwise 
develop.  Patent  applied  for.  Price  90c. 
The  indispensable  trio  can  be  obtained 
at  your  nearest  dealer.  If,  for  some 
reason  he  is  not  already  supplied,  send 
us  his  name,  and  your  money  direct. 


The  Marshall  -  Gerken  company 

TOLEDO,  OHIO,  U.  S.  A. 
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Use  a  REAL  Switch  Lever- 


makeshift  stuff  never  gives  you  proper  results. 
Look  at  the  good  points  in  the  ACE  Panel  Lever 
Switch;  molded  in  shaft,  therefore  Knob  cannot 
work  loose — hexagonal  shoulder  absolutely  guar- 
antees blade  against  turning  on  shaft — perfect 
self-cleaning  wipe  contact  at  EACH  end — spring 
and  cotter  pin  tension — no  nuts  to  loosen.  Ab- 
solutely the  finest  switch  lever  obtainable.  This 
and  other  high  grade  products  of  our  factory 
listed  in  our  new  fall  catalog;  10c  brings  it. 


Dept.  YB 

THE  PRECISION  EQUIPMENT  COMPANY 


2437-39  GILBERT  AVENUE, 


CINCINNATI,  OHIO 


A  WARNING  TO  THE  TRADE! 

The  popular  line  of  EBY  Binding  Po*t»  known  to  the  trade  as  MIDGET,  CORPORAL, 
BUDDY,  SERGEANT,  SERGEANT  "SS,"  SERGEANT  "W,"  CAPTAIN,  MAJOR  and 
GENERAL  also  COMMANDER  "S"  insulated  posts  are  all  patented. 
THE  H.  H.  EBY  MANUFACTURING  COMPANY  as  sole  licensee  under  said  patent 
hereby  notifies  and  warns  all  manufacturers,  jobbers,  dealers  or  users  not  to  make,  sell 
or  use  infringing  Binding  Posts,  and  anyone  so  infringing  either  directly  or  as  a 
contributory  infringer  will  be  vigorously  prosecuted. 

We  therefore  warn  the  trade  not  to  buy  imitations  infringing  such  patent,  and  thereby 
avoid  expensive  patent  litigation. 

We  are  in  better  shape  than  ever  to  take  care  of  your  requirements  for  EBY  posts 
and  in  view  of  the  outlook  for  big  business  during  the  coming  Radio  season,  we  cannot 
too  strongly  urge  you  to  anticipate  your  orders. 

THE  H.  H.  EBY  MANUFACTURING  CO.,     PHILADELPHIA,  PA. 


B  &  K  PRODUCTS 

Variometers   $4.50 

Variocouplers    4.00 

Hi- Wave   Couplers,    150   to  2500 

meters    8.00 

B&K  Radio  Frequency  Transform- 
ers, 150  to  500  meters  3.00 

Porcelain   Tube    Sockets  40 

Fada  Panel  Mount  Tube  Sockets.  .  1.00 

Fada  Rheostats  75 

Double  Slide  Tuning  Coils   2.25 

B&K  Unassembled  Crystal  Detect- 
ors  50 

BONDUAUX  &  KNIGHTS 


1115  Kelly  Street,  Bronx, 

Write  for  bulletin  No.  1 


N.  Y. 


$1.25 


UNIVOX  90°  COUPLER 

FOR  SINGLE— THREE 
CIRCUIT  OR  ARMSTRONG 
SUPER  HOOKUP 
A  high  grade  unit  priced  right 
&    unconditionally  guaranteed. 
Formica      tubes — Green  silk 
wire.   Nickel   plated   brass  fit- 
tings.    Good     design — Perfect 
workmanship.    Bulletin    C  de- 
scribes  in  detail. 

UNIVOX  FILAMENT 
RHEOSTAT 

Honestly  made-Hones tly  priced 
Bulletin  R  gives  complete  data 
Splendid  discount  to  the  trade. 

Walter  R.   Horning,  Inc. 
Mfrs.   'UNIVOX*  Radio  Units 
Cleveland,  O.,  U.  S.  A. 
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a  New  Willard 

'A"  Batteiy  for 

A    tip w   Willnrd  nt   a   tiaw  low 


A  new  Willard — at  a  new  low 
price! 

That's  the  Willard  FW  Radio 
"A"  Storage  Battery. 

It  has  Willard-quality  plates, 
selected  wood  separators,  tested 
rubber  jars,  well-built  acid-proofed 
container. 

It  has  specially-designed  termi- 
nals that  do  away  with  clips  and  in- 
sure tight,  easily-made  connections. 

It  has  a  special  marking  for  the 
positive  terminal,  so  that  there's  no 
chance  of  your  hooking  up  the  bat- 
tery in  reverse. 

It  has  patented  soft-rubber  gas- 
kets around  the  terminal  posts  to 
prevent  leakage. 

It  has  a  stout  roller  handle  that's 
easy  on  your  hand. 

And  remember  this — 

All  Willard  Radio  Batteries  Are 
Shipped  Dry  and  Fully  Charged 

This  means  that  you  are  always  certain 
of  a  fresh  battery — a  battery  in  which 
there  has  been  no  deterioration — and  one 
you  can  put  to  work  at  once  without  charg- 
ing. All  that  is  required  is  the  adding  of  the 
electrolyte  (a  solution  of  pure  sulphuric 
acid  and  water)  which  takes  but  a  moment. 

See  the  new  Willard  FW  Battery  at  the 
nearest  Willard  Station  or  at  your  dealer's. 


WILLARD    STORAGE    BATTERY  CO. 
Cleveland,  Ohio 

Made  in  Canada  by  the 
Willard   Storage   Battery   Co.   of   Canada.  Limited, 
Toronto,  Ont. 


Willard 
RADIO 


Made  in  Three  Sizes 

Capacity  and  prices  of  this  new  battery  are 
as  follows:  40  a.  h.,  $13.60;  80  a.  h.,  $17.50; 
110  a.  h..  $22.00.  Prices  slightly  higher  west 
of   the   Mississippi   and   in    extreme  South. 


STORAGE 
BATTERY 
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liowtostop 
nofee/s  when  you 
touch  diaW 

Hav»  yon  ever  noticed  in  tun- 
ing a  radio  receiving  set  that 
when  you  touch  dials,  knobs  or 
switches  it  causes  a  humming 
or  whistling  noise?  It  is  an- 
noying isn't  it?  These  distract- 
ing sounds  will  disappear  if  you 
install  dials,  knobs  and  other 
parts  made  of 

RADION 

Tests  by  disinterested  labo- 
ratories hare  shown  conclusive- 
ly that  RADION  is  without  ex- 
ception the  best  material  for 
radio  parts  and  panels  because 
it  comes  closest  to  being  the 
perfect  insulation. 

Have  you  tried  RADION?  If 
not,  secure  a  dial  or  other  part 
j      from  your  dealer  today.  Take 
1      it  home  and  experiment — that's 
the  best  way  to  become  con- 
vinced of  its  unusual  qualities. 

And  while  at  your  dealers, 
ask  him  to  show  you  a  RADION 
Mahoganite  panel.  Its  beauti- 
ful mahogany  grain  will  please 
you.  It  won't  warp  and  is  easy 
to  work.  If  your  dealer  can- 
not serve  you,  write  us  direc* 
for  all  information  giving  us 
his  name. 

Dealers  are  invited  to  write  for  lists. 

American  Hard  Rubber  Company 
11  Mercer  Street,  New  York 


The  Triple  Test  Transformer 

What  does  it  mean  to  you? 

In  a  market  glutted  with  new  radio  pro- 
ducts, some  well  made,  some  poorly  and 
cheaply  constructed,  a  few  articles  stand 
out  prominently  from  the  rest  because  the 
manufacturer  employs  highly  competent 
engineers,  the  best  of  material  and  skilled 
workmanship.  The  RADIO  SERVICE 
LABORATORIES  goes  a  step  further  and 
submits  each  individual  transformer  to  its 
famous  triple  test  before  shipping  same  to 
the  jobber,  dealer  and  ultimate  user. 

The  Triple  Test 

Fimt—  Test  of  Windings. 

The  bobbins  when  wound  and  sealed  are 
tested  for  continuity  of  winding  and  for 
shorts  and  leaks. 

Second — Test  of  Inductance  of  Windings. 
After  assembly  of  the  bobbin  within  the 
container  a  careful  test  is  made  of  the  in- 
ductance of  the  primary  and  secondary 
windings  and  the  mutual  inductance  of 
the  windings  to  insure  the  consumer 
against  any  wrong  connections  or  hasty, 
careless  construction. 

Third — Teat  tor  Amplification. 

After  the  iron  core  is  assembled  and  the 
transformer  sealed,  each  transformer  is 
given  an  actual  circuit  test  in  a  radio  am- 
plifier; the  gain  in  signal  strength  being 
noted  over  that  of  the  detector  tube  alone 
and  required  to  meet  the  gain  of  our 
standard  laboratory  model. 

The  Result 

is  a  Radio  Frequency  Transformer  that  in- 
creases the  strength  of  Radio  signals  or 
waves  before  they  are  applied  to  the  de- 
tector tube  where  they  are  made  audible — 
"Louder  Signals  with  less  noise 
Greater  Range  with  same  equipment" 
RADIO  SERVICE  LABORATORIES 
Transformers  by  actual  test  are  superior 
to  any  domestic  or  foreign  make  in  the 
market.  For  sale  at  any  electrical  shop 
or  store  where  Radio  supplies  are  sold. 
Special  circular  sent  on  request  by  the 

Rasla  Sales  Corporation 

National  Distributor* 

Dept.  B,       10  East  43d  St.,       N.  Y.  City 


The  only  completely  shielded  iron  core 
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We  don't  think  even 

Mr.  Marconi 

would  succeed  at  it 


W 


E*VE  never  heard  of  anyone  trying  to  make  a 
radio  outfit  without  magnet  wire. 


What  nerves  are  to  your  body,  wire  is  to  the 
apparatus  designed  to  receive  or  transmit  sound 
through  space. 

You  can  take  wire  for  granted,  and  buy  the 
cheapest  you  can  find — or  you  can  investigate  Acme 
Wire.  You  will  learn  that,  even  at  its  slightly  higher 
cost,  it  is  likely  to  save  you  money  in  the  end,  by 
reducing  manufacturing  costs;  and  certain  to  en- 
hance your  reputation,  by  performing  as  your 
customers  expect  your  proauct  to  behave. 

The  Acme  Wire  Co.  makes  hundreds  of  thousands 
of  transformer  coils  in  its  own  plant.  It  has  learned, 
in  the  hard  school  of  actual  experience,  what  kind 
of  wire  is  best  adapted  to  the  needs  of  the  radio 
manufacturer,  and  has  developed  the  finer  sizes  of 
enameled  magnet  wire  to  the  highest  state  of  per- 
fection known  in  the  industry. 

We  invite  the  inquiries  of  makers  and  users 
of  radio  apparatus  who  are  interested  in 
better  materials  and  lower  final  costs. 

THE  ACME  WIRE  CO.,  New  Haven,  Conn. 
NEW  YORK  CLEVELAND  CHICAGO 

Acme 
Wire 

It  goes  in  the  space 

ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


Acme  Radio  Usmn 


Acme  Apparatus  Co. 
Adams  Morgan  Co. 
Atwater  Kent  Mfg.  Co, 
Auth    Electrical  Specialty 

Co. 

Chicago    Telephone  Supply 

Co. 

Connecticut     Telephone  A 
Electric  Co. 

ghas.  Cory  &  Son,  Inc. 
ictograph  Products  Co. 
Eisemann  Magneto  Co. 
Electrical  Products  Mfg.  Co. 
Elwood  Electric  Co. 
Federal  Telephone  A  Tele- 
graph Co. 
General  Radio  Co. 
A.  C.  Gilbert  Co. 
Holtzer  Cabot  Electrfe  Co. 
Kellogg  Switchboard  &  Sup- 
ply Co. 
Manhattan    Electrical  Sup- 
ply Co. 
Standard  Transformer  Co. 
States  Co. 

Thordarson  Mfg.  Co. 
Wells  Mfg.  Co. 
Westinghouse  Elee*  A  Mfg. 

Co. 

Acme  rVrrw  Products 


"Enamelite,"  plain 
Magnet  Wire;  "Cottonlte,"  Cotton* 
covered  Enamelite ;  "SfflrenHe," 
Silk-covered  Enamelite;  Single  and 
Double  Cotton  Magnet  Wirt;  Sin- 
gle and  Double  Silk  Magnet  Wire. 
We  also  have  a  complete  organ- 
ization for  the  winding  of  eoOi  In 
large  production  quantities. 


Acme  Electrical  Insulation* 

Flexible  varnished  tubing  In  all 

sizes  a 
special. 


colors ;    standard  or 


Acme  Radio  Special  tie* 

Audio   Transformer  windings. 

Radio  Frequency  windings. 

Magnet  windings  for  Head  Sets. 

Enameled  wire  —  especially  the 
finest  sizes,  40-44  B  &  8/ gauge, 
Silk-  and  cotton-covered  magnet 
wire. 

Enameled  Aerial  wire  —  single 
wire  and  stranded. 


Illustrated    Catalog    icfiJ    be  seal 
upon  request  to  Purchasing  Agents 
and  Engineer*. 
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go  as  far 

at  you  like 


WITH 


:>  .IT  ' 


No. 


RADIO  FREQUENCY 
AMPLIFYING 
APPARATUS 


No.  57  Radio  Frequency  Receiver 


The  FEDERAL  NO.  57  RECEIVER  combines  simplicity  and  reliability  of  oper- 
i  ,  ation  with  a  sensitiveness  that  is  unrivaled,  giving  an  extraordinarily  high  degree 
of  amplification  and  making  possible  the  reception  of  radio  signals  over  marvelous- 
ly  great  distances.   It  constitutes  one  stage  of  Radio  Frequency,  a  detector  and  two 
V  stages  of  Audio  Frequency. 

Write  for  Bulletin  No.  119-W 

[   Jtoeral  QtUptyaw  and  Qfelwjraplj  (Hompang 

BUFFALO,  N.  Y. 


ANOTHER  BOOSTER 

for 


PERFECT  FILAMENT  CONTROL 


Detroit  Electric  Co.,  writes  as  follows: 
"Have  sold  Bradleystats  to  manufactur- 
ers who  positively  refuse  any  other 
rheostat.  We  have  not  had  any  returned 
for  any  cause,  whatsoever,  and  will  stock 
them  continually." 


PRICE  $1.85 

P.  P.  10*  extra 


Electric  Controlling  Apparatus 

277  GreenBeld  At.,  Milwaukee,  Wis. 

Mfrs.  of  graphite  rheostats  for  to  yrs. 


Quality  First! 

The  price  of  a  golf  club— a  theatre  ticket 
or  a  pair  of  phones,  should  not  be  reck- 
oned by  the  amount  paid  in  cash,  but  by 
the  pleasure  and  satisfaction  derived  by 
the  buyer. 

The  first  EVERETT  PHONES  cost  hun- 
dreds of  dollars  before  it  satisfied  the 
eminent  designer.  His  opinion  of  what 
perfect  radio  telephony  should  be,  is  in- 
corporated in  the 

EVERETT  PHONES 

Everett  Electric  Corp. 

320  Broadway,  New  Yon 
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QUALITY  has  been  well  denned  as  "what  the  public  would  want 
if  it  knew  all  about  it"  Day-Fan  Radio  Apparatus  is  designed 
from  this  standpoint  and  it  represents  a  real  improvement  in  the 

art  of  amateur  radio  reception. 


Variometer — Bank  wound  stator  and  rotor 
with  low  distributed  capacity — minimum 
air  gap — wave  length  range  of  140  to 
2600  meters  when  used  with  variable  con- 
denser in  the  antenna  circuit— adjustable 
for  wall,  table  or  panel  mounting — ma- 
hogany Rakelite  with  nickel  trimmings — 
small  and  compact — highest  grade  finish 
and  workmanship. 


Condenser— 43  Plate  Capacity,  .001  Mfd. 
—23  Plate  Capacity,  .0006  Mfd.— 18  Plate 
Capacity,  .00035  Mfd. — black  enamel  metal 
end  plate  which  will  not  warp — accurate 
spacing  of  plates— rotor  has  adjustable 
pivot  bearing— high  power-factor 
ing  undiminished 


Variocoupler — A  companion  instrument  to 
the  variometer;  of  same  size  and  general 
appearance — bank  wound  stator — sixteen 
taps  arranged  to  provide  any  combination 
from  one  to  fifty-nine  turns — adjustable 
for  three  position  mounting — may  be  used 
directly  in  antenna  circuit  with  condenser 
to  give  a  wave  length  range  from  140  to 
700  meters.  This  range  may  be  increased 
from  100  to  1650  meters  by  the  addition 
of  a  variable  condenser. 


Transformer — Transformation  ratio  nine 
to  one— highest  grade  silicon  iron— core 
construction  provides  double  magnetic  path 
of  overlapping,  insulated  laminations  which 
eliminates  stray  magnetic  flux  and  makes 
shielding  unnecessary — both  binding  posts 
and  soldering  lugs — nickel  trimmings — ■ 
each  transformer  is  tested  under  service 
conditions  for  tone  and  signal  strength. 


The  Dayton  Fan  &  Motor  Co. 
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CODE  NUMBERS  A  LIST  PRICES— 
No.  l-A-2000  Ohm*— Bakellte 
Nob  1-B-2S00  Ohms — Bakolite 
No.  l-C-3000  Ohms — Bakelite 
No.  2-A-2000  Ohm* — Composition 
No.  5-A-1000  Ohms — Single  Sst 


10.00 
1240 
7J0 
4M 


MONARCH 

Radio  Head  Sets 


Plugs,  Jacks,  Keys,  Variable  Condensers, 
Variometers,  Variocouplers,  Cords  and 
Binding  Posts  were  designed  and  per- 
fected by  Engineers  who  have  been  pro- 
ducers of  high  grade  communication  equip- 
ment for  the  past  quarter  of  a  century. 

Our  reputation  is  back  of  the  Radio  Equip- 
ment we  offer  you.  This  is  your  guarantee 
of  the  best  there  is  when  you  see  the  name 
4 'Monarch"  on  the  apparatus.  If  your 
dealer  cannot  supply  you,  order  direct  from 
us. 

Inquiries  from  Jobbers  solicited. 

MONARCH 
Telephone  Mfg.  Co. 

FORT  DODGE,  IOWA 


E  STORAGE  B  BATTERY 

BAMOOVrr/TS 

The  McTtghe  Storage  "B"  Battery  is  the  most  satisfactory  tor 
radio  use.  It  gives  22  volts,  is  inexpensive- -noiseless- -cannot 
be  damaged  by  short  circuit,  o.ercharging,  standing  idle  or  un- 
charged. Can  be  fully  charged  from  any  light  socket  tor  less  than 
one  cent.  Is  furnished  in  an  oblong  glass  case  which  nests  neetty. 
The  McTIghe  Rectifier  is  cheap,  simple,  durable, .  and effective,  and 
should  be  used  when  charging  the  McTighe  "B"  Battery. 
Battery  $5.00,  Rectifier  $1.50,  Rubber  Filler  25# 

F.O.B.  Irwin,  Pa. 
Dtacttnt  to  Dfa'ert       Arfirei*  Dept.  Q       Prompt  • 

ONOMIC  APPU AN 


THE  WIRELESS  WONDER 


A  Complete  Aerial  for  $1.50 

Simply  screw  in  any  lamp  socket  and  turn  key  on. 
Better  than  an  outdoor  aerial.  Nothing  to  get  out 
of  order.  Eliminates  lightning  danger.  Money  back 
guarantee. 

Radio   Catalog   free  at   your  dealers  or 

STEINMETZ  WIRELESS  MFG.  CO. 

5706    Penn.    Ave.,  Pittsburgh,  Pa. 

Electrical    Engineer*  and  -Manufacturers  * 


Loud  Speaker 

Powerful 
Pure,  Natural  Tone 

a  true  musical  instrument 

You  c  u  t  afford  to  buy  a  loud  speaker  till  you  have 
heard  SPIROLA  CONCERT.  You  can  hear  it  at  your 
dealer  or  at  our  risk— 10  dny  money  back  trial. 

Cabinet  tyve,  beautifully  finished,  complete  with 
special  reproducer  and  cord,  prepaid  $12.50. 

Drop   Us   a   Card   for  Particulars 
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Static  Defeated  and  Loop 
Aerials  Practical'  for  All 

otoco 


TRADE  MARK  B£6.  U.  S.  PAT  OFF. 


B 


UY  by  the  name  Cotoco  and  you  buy  Radio  supplies 
that  are  scientifically  and  mechanically  right.  Buy 
by  the  name  Cotoco  and  you  buy  abreast  of  the 
latest  developments  in  Radio. 

One  of  the  nation's  greatest  weeklies,  in  an 
editorial  article,  speaks  of  the  "growing  popu- 
larity of  radio  frequency."   The  reason  for  this 
nation-wide   popularity   is   that  Radio  Fre- 
qeuency  sets  alone  have  weathered  the  sum- 
mer whirlpool  of  static.   More  than  that,  the 
obvious  advantages  of  Loop  Aerials  arc 
fully   enjoyed   by   those   who   use  this 
method. 

The  name  Cotoco  is  to  be  found  on 
the  best  amateur  and  professional 
Radio  Frequency  sets  throughout 
the  land. 


Buy  Always 
by  the  name 
COTOCO 


Write  For  Free 
Connection  Diagram* 


i  Diagrams 
are  Wrapped 

with  every  Cotoco 
Amplifying  Transfor- 
mer for  Radio  Fre- 
quency for  both  two 
and  three  stages  of 
Amplification. 

If  your  dealer  cannot 
supply    you.    send  us 
his  name 

COTO-COIL  CO. 

87  Willard  Ave., 
Providence,     R.  I. 


COTOCO  AMPLIFYING 
TRANSFORMER  FOR 
AUDIO  FREQUENCY 

Above  is  our  Audio  Frequency  Amplifying  Transformer.  Dis- 
tortion practically  unknown  to  its  users.  Whether  through 
headphones  or  loud  speaker,  music  and  speech  come  through 
clear   and  true. 

Below  is  the  wonder  working  transformer  that  has  had  so  much 
to  do  with  the  growing  popularity  of  Radio  Frequency  as  opposed 
to  the  regenerative  principle.  Many  of  the  most  efficient  radio 
sets  made  this  fall  and  winter  will  be  built  around  these  compact 
and  efficient  tapped  transformers  mounted  for  two  stages  (a 
three  stages  of  Amp  " 


illustrated)  or 


stages  of  Amplification. 
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DAYTON  RADIO  PRODUCTS 

Are  the  most  complete  and  most  accurate  of  any  Radio  apparatus  made  by  one 
Company  in  America. 


Dayton  Phone  Receiver  Set        Moulded  Bakelite  Variometer 

Type  B 

VARIABLE  CONDENSERS  IN  4  SIZES        u,t  Prlc 

Type    B  P.  C.  Sw  Square  and  Round  Plate  J00O3  Mf.  $3.00 

Type  17  P.  C.  S.  Square  and  Round  Plate  .0005  ML  3.60 

Type  31  P.  C  S.  Square  and  Round  Plata  .001     Mf.  4-50 

Type  45  P.  C.  S.  Square  and  Round  Plata  .0015  Mf  530 

Type  17  P.  C.  &.  Condensers  with  Vernier  attached  4 AO 

Type  31  P.  C.  S.  Condensers  with  Vernier  attached   SJ30 

Type  A  Variometer  Moulded  Bakelite  6.75 

Type  A  Vario-Coupler  Moulded  Bakelite  7.00 

Type  B  Variometer  Bakelite  Tube  Type  4.25 

Type  B  Vario-Coupler  Bakelite  Tube  Type  4.75 

Type  C  Vario-Coupler  Bakelite  Tube  Type   3.75 

Rheostats    1.10 

Panel  Switches  8  Points  90 

Phone  Jacks   65 

Genuine  Bakelite  Knobs  and  Dials  3"  75 

Insulating  Rubber  Tubing   10  ft.  Package   .45 

Radio   Phone   Receiving    Sets  75.00 

Jobbers  and  Manufacturers  write  for  Catalog  and  Discounts. 

THE  A-C  ELECTRICAL  MFG.  CO.,    DAYTON,  OHIO 

MAKERS  OF  ELECTRICAL  DEVICES  FOR  OVER  20  YEARS 


Cat.  No.  20001 

SURPRISING  results  are  secured  with 
this  A.  F.  Amplifier.  Turns  Ratio  1  to 
3.    PRICE  $5.00 

Jobber 9  and  Dealers  Discounts 

THE  STATES  CO. 

72  Vis  Francis  Ave.,    Hartford,  Conn. 


IGHTNING  ARRESTEK 


Should  Be  Featured 
In  Every  Dealer's  Stock 

This  is  the  arrester  that  sells 
on  its  merits,  therefore  sells 
itself.  No  one  will  question 
its  dependability  as  a  pro- 
tector for  radio  from  light- 
ning and  static  interference. 
The  Brach  Arrester  is  built 
up  to  a  standard,  not  down 
to  a  price.  Dealers  make 
friends  by  selling  it. 


Outdoor 
Typ. 


It  1 8  Listed  By  the 
U  nderwriters'  La- 
boratories. 

Indoor  Type 

Trade  Supplied  by  Best  Jobbers 

L.  S.  BRACH  MFG.  CO. 

129  Sussex  Ave.,  Newark,  N.  J. 

16  Years  Specialists  In  Lightning  Protective  Ap- 
paratus. 

Also  Makers  of  SolderaU — Best  for  Soldering 
Radio  Connections. 

Coast  Representatives — Pacific  States  Electric  Co., 

San  Francisco.  Los  Angeles,  Oakland,  Seattle, 
Portland,  Spokane. 
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Assembled — 
But  Not  Wired 

Here  is  a  new  way  to  buy  reliable  radio  equipment— « 
cheaper  way.  The  STANDARD  IDEA  ennbles  you  to  buy 
hiph-grade  radio  instruments,  including  a  Detector  and  Two- 
Stage  Amplifier  and  a  Multiple  Wave  Tuner,  completely 
equipped— but  not  wired.  You  do  the  wiring  yourself  in 
accordance  with  the  diagrams  and  instructions  furnished 
with  every  instrument. 

A  Clear  Saving  of  20% 

The  STANDARD  IDEA  was  adopted  to  save  money 
for  the  radio  fan.  It  eliminates  the  expensive  oper- 
ation of  hand  wiring  in  our  factory  and  makes  it 
possible  for  the  purchaser  to  lower  his  instrument 
costs  by  at  least  20%.  And  there  is  a  lot  of  fun  ia 
the  job  which  can  be  done  in  odd  moments  without 
cost. 

You  will  be  interested  in  our  offer  to  ship  any  in- 
m  strument  for  inspec  tion  upon  receipt  of  1/1  of  the 
f   purchase  price.    Ask  us  about  this  and  request  our 

descriptive  literature  without  delay. 


6  Stone  St, 


STANDARD  ASSEMBLING  CO. 


New  York,  N.  Y. 


DENVER 

JEWELL  METERS 
ACME  TRANSFORMERS 
ESCO  MOTOR  GENERATORS 
EBY  BINDING  POSTS 

SEND  15*  FOR  OUR  CATALOGUE— REFUND  ON  FIRST  ORDER  OF  $5  OR  OVER 

OPERATING  KLZ  and  9ZAF 


MOST  COMPLETE 
RADIO  STOCK  IN 

CLAPP-EASTHAM  SET 
GREBE  RECEIVING  SET 
KENNEDY  RECEIVING  SET 
MURDOCK  EQUIPMENT 


REYNOLDS  RADIO  CO.  Inc. 

1524  GLENARM  STREET 


DENVER 

COLORADO 


Agent   for  the 


DX  RADIO 

FREQUENCY 

TRANSFORMER 


Be  up  to  date,  use  R.F.  Am- 
plification and  coil  aerial. 
The  secret  of  long  distance 
reception.  We  know  it  ie 
superior,  prove  it  for  your- 
self. Free  folder  on  prin- 
ciples of  radio  frequency 
amplification  with  pictorial 
diagram. 

DX   1 — 170-450  meters  $8 

DX  S  400-1200  meters  $8 

DX  2—000-3000  meters  $8 
COLUMBIA    RADIO    Plug-in  socket  mounting  $1 

-noSH£fLcT  S?  «/  Remit    with  order- 

808  19th  St.,  N.  W. 

Washington,  D.  C. 


Dealers  Write 


Everybody  Wants 
a  Radio  Research 
Lapel  Button 


Worn  by  legitimate  amateurs  from  coast  to  coast 
who  have  built  their  own  sets.  Artistic,  high 
grade.  No  enamel  to  chip  off.  We  carry  in 
stock  the  above  design  in  high  quality  gold  plate 
$1.00.  solid  gold,  $5.00.  Radio  clubs  write  for 
prices   with   club  name  or  initials  engraved  in 

NEWARK  JEWELERS'  GUILD 

Rose,  cor.  Kipp  St.,  Newark,  N.  J. 

Gold  plated  sample  of  Radio  Research  Lapsi 
Button  to  show  high  quality  sent  to  any  Radio 
Club    member    or    anyone    about    to    organize  a 

Rrdio  Club.  50?  postpaid.  
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WESTINGHOUSE 

RADIO  "A"  and  "B"  BATTERIES 


Westinghouse  has  a 

new  Radio  "B"  Battery 

that  is  a  marvel  for  long,  steady,  dependable, 
noiseless  service.  Compactly  built,  with  the  2- 
volt  elements  visibly  arranged  in  a  one-piece, 
eleven-compartment  glass  container.  Lasts  in- 
definitely; easily  recharged.  Get  it  from  your 
radio  dealer  or  the  nearest  Westinhouse  Battery 
Service  Station. 

There  are  also  two  other  types  of  Westinghouse  "B" 
Batteries;  and  ten  types  of  "A"  Batteries,  ranging 
from  27  to  162  ampere  hours9  capacity  and  in  4,  6 
and  8  volts.   There's  a  correct  type  for  your  set. 

Westinghouse  Union  Battery  Company 

SwUsvale,  Pa. 


Built  by  Westinghouse — 
you     know     it>  right. 
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CLARION  VARIOCOUPLER 


NEW! 

Note  the 
Adjustable 
Secondary. 

Tapped 
Rotor  Gives 
Greater 
Selectivity 


NEW! 

All  the 
Advantages 
of  the 
Loose 
Coupler 
Price  with 
Dial  $8.00 


PAT.  APPLIED  FOR 


CLARION  RADIO  SHOP 

347  Main  St,     Poughkeepsie,  N.  Y. 

DEALERS  WRITE  OR  WIRE  FOR  PROPOSITION 


EFFICIENCY 


VARIABLE  CONDENSER 

Accurately  machined  Front  and  Back  End  Plate 
Bearings.  ,  _ 

Adjustable  Rotor  Shaft  Thrust  Bearing. 

No  Springs  necessary  for  tension.  No  scratching 
noises.  Perfect  Electrical  contact.  Evenness  un- 
equalled. 

PRICES 

Vernier  $2.00 

.00025   mfd  3.15 

.0005   mfd.   3.50 

.001   mfd  4.50 


3  Plate 

11  Plate 

23  Plate 

43  Plate 


THE  H IGGY- AVERY  CO. 

1199-1205    Franklin   Ave.,    Columbus,  O. 

//  your  Radio  Dealer  cannot  furnish  you  with 
"MAXEFF"  Condensers  send  us  your  order  with  re- 
mittance and  we  will  supvly  yon  vostvaid. 


You  May  Listen 

To  distant  broadcasting  sta- 
tions thru  local  interference  if 
you  use 


L-RADIOVOX 


PACIFIC  COAST  BROADCAST 
heard  in  Cincinnati  on  antenna 
30  feet  long,  35  feet  high. 

You  want  the  most  up-to-date  equip- 
ment. We  have  it;  Non-Inf ringing- 
Clearer  Signals. 

"Better  Radio" 


Scientific  Engineering  Association 
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Red  Seal  Battery  Contest  5& 


Jor  the  Best  Jn&ver 
to  THISz 


Thm  Prisma 
It  is  appropriate  that  the  Man- 
liattan  Electrical  Supply  Company 
should  be  the  first  to  offer  such  Ra- 
dio Sets  as  these.  This  company 
was  one  of  the  pioneers  in  selling 
radio,  as  well  as  being  the  manufac- 
turer of  Red  Seal  Dry  Batteries 
used  so  successfully  in  connection 
-with  radio  sets. 

Firtt  Prixm—$725.  00 
CompI***  Kmnnmdy  Radio  Smt 
This  Cabinet  Type  complete  Ra- 
dio Receiving  Set  is  one  of  the  finest 
*nd  most  up-to-date  receiving  sets 
yet  produced.  The  cabinet  is  wal- 
nutandstands58incheshigh.  Range 
from  400  to  600  miles  for  wireless 
telephone  and  2.000  to  3,000  miles 
for  wireless  telegraph.  Contained 
within  the  cabinet  are  all  batteries, 
"Radio  Homcharger  de  Luxe"  bat- 
tery charter  and  Magnavox  loud 
speaker  with  special  horn.  Installed 
:free,  in  the  home  of  the  winner. 

Second  Prizm-$408.  SO 
Complmtm  Wmstinwhousm  Radio  Smt 

It  consists  of  the  Westinghouse 
~R.  C.  Receiving  Set  and  Western 
Electric  Loud  Speaker,  "Tungar" 
Battery  Charger,  Storage  Battery, 
"B"  Batteries,  Set  of  Manhattan 
3,000  ohm  Headphones,  3  vacuum 
tubes,  2  telephone  plugs  and  com- 
plete antenna  equipment.  Installed 
ifree  in  the  home  of  the  winner. 

Third  Prism— $256.50  Complmtm 
Crmbm  Radio  Smt 

A  complete  receiving  outfit  made 
Tip  of  the  well  known  Grebe  C.  R.— 
9  Regenerative  Receiver  with  Two 


IfoulVin 
THIS 

Complete  Radio 
Set-Free 


Stage  Amplifier,  Magnavox  Loud 
Speaker,  Storage  Battery,  "Radio 
Homcharger  de  Luxe"  battery 
charger  "B"  Batteries,  set  of  Man- 
hattan 2,000 ohm  Headphones, 3  vac- 
uum tubes,  2  telephone  plugs  and 
complete  antenna  equipment.  In- 
stalled free  in  the  home  of  the  winner. 
50  Othmr  Prisms 

To  each  of  50  other  contestants 
whose  answers  are  meritorious  will 
be  given  one  of  the  famous  Man- 
hattan 2,000  ohm  Radio  Headsets. 
These  headsets  have  great  sensitive- 
ness and  high  amplifying  qualities. 
How  to  Entmr  thm  Contmst 

Simply  follow  the  instructions  on 
the  Contest  Blanks  given  away  by 
stores  all  over  the  II.  S.  A.  Nov.  1 
to  Nov.  15.  You  will  recognize  these 
stores  by  the  Red  Seal  Window  Dis- 
play pictured  below. 


The  prizes  will  be  ^ 
awarded  for  the 
most  appropriate 
answers  completing 
in  your  own  way \  in  not  more  than  ten 
words  the  following  sentence : 
The  Red  Seal  Dry  Battery  is  best— 

1.  because  it  is  the  all  -  purpose 
battery,  and 

2.  because  

Important:— Only  those  answers  writ- 
ten on  the  official  Contest  Blanks  will 
be  considered.  Mail  as  many  answers 
as  you  like  to:  Red  Seal  Battery  Con- 
teat,  Manhattan  Electrical  Supply  Co., 
Inc.,  17  Park  Place,  New  York  City. 

Thm  Judams 

The  winners  will  be  selected  by  the 
following  Judges:  Mr.  Llew  Soule, 
Editor  of "Hard  ware  Age"  New  York; 
Mr.  Howard  A.  Lewis,  Manager  of 
"Electrical  Merchandising,"  New 
York,  and  Mr.  Joseph  A.  Richards, 
President,  Joseph  Richards  Co.,  Inc., 
Advertising  Agents,  New  York. 

Annoanemmmnt  of  Winnmrs 

The  names  of  the  winners  will  be 

Jublished  in  the  Saturday  Evmning 
*ost  as  eoon  as  possible  after  the  con- 
test closes. 

In  case  two  or  more  persons  submit 
winning  answers,  prizes  identical  in 
character  with  those  offered  will  be 
given  to  each  successful  contestant. 


Look  for  this  Window  Display  in 
Dmalmrs'  Windows  Nop.  1  to  Nov.  15, 
it  idmntifims  Dmalmrs  who  will  wivm 
you  from  Contmst  Entry  Blanks. 


Important  to  Dmalmrs 

Duplicates  of  these  53  prises  are  to  be 

fi-en  to  dealers  having  the  BEST  CON- 
EST  WINDOWS.  Write  us  at  once 
for  full  information  and  free  window 
display  material  if  you  haven't  already 
done  so. 


ANHATTAN 

ELECTRICAL  SUPPLY  COJNC.  NEW  YORK 

^Makers  of  the  Jamous  Red  Seal  Dry  Batteries 
*  and  Manhattan  Head  Set£ 
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Radak 


MODEL  RZ  RADAK  RECEIVING  SET 
Price  $100 

Cabinets  of  world's  finest  woods,  handsomely  teisbesV 
Indestructible  black  metal  dials.  Hard  rubber  compo- 
sition binding  posts.  Vernier  variable  type  condensers. 
Antenna  inductance  wound  on  formica  tube;  plate  in- 
ductance on  moulded  ball.  Fan  blade  switch.  Clapp- 
Eastham  Type  H400  Rheostat.  Single  circuit  regen- 
erative.   Licensed  under  Armstrong  U.  S.  Pat.  1,113,14*. 


THE  POPULAR  SET  FOR  CHRISTMAS  GIVING 


This  will  be  a  Radio  Christmas.  Thousands  of  homes 
will  receive  their  first  radio  sets.  In  most  of  those 
homes  no  member  of  the  family  will  be  experienced  in 
radio. 

Model  RZ  Radak  Receiving  Set  is  designed  to  meet 
precisely  this  home  need.  Without  technical  knowl- 
dege  or  previous  experience  in  radio,  anyone  can  oper- 
ate this  set  with  astonishing  results.  Simp'e  to  install 
and  even  more  simple  to  operate.  Model  RZ  Radak 
receives  and  amp'ifies  in  one  unit.  Responds  to  wave 
lengths  up  to  8000  meters  and  increases  the  sound 
hundreds  of  times.  With  a  loud  speaker  the  volume  of 
sound  amazes  even  the  hardened  radio  professional. 
Live  electrical  and  radio  dealers  will  feature  Model  RZ 
Radak  Receiving  Set  for  the  holiday  trade.  If  your 
regular  dealer  is  not  yet  supplied  write  us  for  com- 
plete information  regarding  this  and  other  Radak  Sets 
ranging  from   $40   up.     Radio   Equipment  Catalog  6c. 


Radak 

Reg.  U.  S.  Pat.  Off. 

Reliable  Receiving  Sett 


CLAPP-EASTHAM  COMPANY 

105  Main  Street,  Cambridge,  Mass* 

America's  Oldest,  Largest  Mfrs.  of  Radio  Equipment  Exclusively  Establishe 


LW0fl POlW  MINERAL 

cCTfte  Woildj-  Greatest  Radio  Ciy^tal 

M.  P.  M.  is  revolutionizing  radio.  It  is  supersensitive  and  is  the  only  crystal  which  re- 
produces from  every  point  on  its  surface.  Doubles  your  radius  and  greatly  increases  the 
audibility.  Send  50*  and  the  name  of  your  Radio  Dealer  for  two  M.  P.  M.  crystals,  con- 
cert tested  and  guaranteed. 

Dealers:  Write  today  for  complete  information  about  M.  P.  M.  and  our  attractive 
sales  proposition. 

Dept.  Q. 


P.  M.  SALES  COMPANY 

247  So.  Central 


Los  Angeles,  Cal. 


SPECIALS 
MURDOCK  PHONES  No.  56 

2000  OHM  $3.98 

3000  OHM  $4.98 

Variometers  &  Variocouplers 
Best  Grade  Guaranteed 

VARIOMETERS  LESS  DIAL  $3.98 

VARIOCOUPLER  LESS  DIAL... $3.98 

Add  60e  for  3"  Dial 
Mailing  Charges  on  Each  Item  10<.    Send  Your 
Order  At   Once  As   There  Is   Only  a  Limited 
Supply  Left. 

THE  RADIO  SHOP 

BOX  ;i24 

New  Brunswick,  N.  J. 


SAVE  YOUR  BATTERY 
SAVE  YOUR  RUGS 
SAVE  YOUR  TEMPER 
SAVE  YOUR  TIME 
With  the  CHASLYN  Ball  Bat- 
tery    Testing     Set     you  can 
"read"  the  exact  condition  of 
the   acid   in   your   battery  in- 
stantly by  noting  which  ball* 
sink.    No    scale    to  read. 
Depth   gauge   shows   how  well 
plates   are  covered. 
Air-control   Stopper  facilitates 
adding   distilled  water. 
If  your  dealer  does   not  have 
the    Chaslyn    Set.    send    Si.  00 
and    his    name    and  address. 
Set  will  be  sent  postpaid. 

THE  CHASLYN  CO. 

4317    K^nmore  Ave., 
Chicago,  111. 
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At  last  !%>  Perfect 
Radio  loud  Speaker 

Jbr  the  Rome 


THHERE  is  no  other  Loud  Speaker  like 
■  the  DICTOGRAPH — made  express- 
ly for  home  use  by  the  makers  of  world- 
famous  Dictograph  products— standard 
everywhere  for  the  finest,  most  accurate 
and  most  sensitive  sound-transmission 
and  loud-speaking  devices.  No  other  or- 
ganization in  existence  has  the  facilities, 
the  skill,  the  experience  of  the  Dicto- 
graph Products  Corporation  for  produc- 
ing a  perfect  Loud  Speaker. 


DICTOGRAPH 

Radio  LOUD  SPEAKER 


Years  of  experience  in  producing  the 
marvelously  sensitive  "Acousticon"  for 
the  Deaf,  the  Detective  Dictograph  and 
the  Dictograph  System  of  Loud-Speaking 
Telephones  have  made  possible  this  won- 
derful Radio  Loud  Speaker  that  repro- 
duces every  sound — singing,  speaking, 
instrumental  music  —  in  crystal-clear, 
natural  tones,  full  volume,  and  FREE 
FROM  DISTORTION  AND  NOISE. 


Ask  for  a  FREE  DEMONSTRATION 
of  the  Dictograph  Radio  Loud  Speaker 
at  any  reliable  radio  shop.  Get  DICTO- 
GRAPH quality  and  still  save  money. 


Complete  with  5  ft.  flexible  cord. 


A  beautiful  instrument !  Finely  constructed,  richly  finished. 
Its  handsome  appearame  harmonizes  with  any  home.  Highly 
burnished,  French  lacquered,  eleven  inch  spun  copper  bell 
horn  attached  to  die  cast  black  enamel  tone  arm,  finished 
with  nickel  trimmings.  Cabinet  6x5  inches  base,  4  inches 
high,  of  solid,  ebony-finished  hardwood,  mounted  upon  rubber 
knobs.  Furnished  complete  with  5  ft.  flexible  cord.  No  extra 
batteries  required. 


The  Dictograph  Radio  Loud  Speaker 
gives  perfect  results  with  any  vacuum 
tube  receiving  set.  No  alterations;  no 
extra  batteries — you  simply  plug  in  and 
listen.  The  handsome  appearance  of  this 
quality  instrument  harmonizes  with  any 
home. 


DICTOGRAPH 
Radio  HEAD  SET 

The  Best  Head  Set  at  any  Price 

The  Dictograph  Radio  Head  Set  has  established  a  standard 
of  quality  impossible  to  secure  in  any  other  headset.  Its 
use  on  any  receiving  set,  crystal  detector  or  vacuum  tube, 
improves  reception  immeasurably. 

3000  ohms  resistance.  The  best  Head  Set  in  the  world. 
Regularly  furnished  as  Standard  Equipment  with  the  Leading 
Receiving  Sets  made. 


Dealers:    Order  through  your  jobber  or  write  for  name*  of  authorized  distributors. 

DICTOGRAPH  PRODUCTS  CORPORATION 


200  West  42d  Street, 


Branches  in  all  principal  cities 


New  York  City 
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Announcing  — 

The  New  "AU-American" 
Audio  Frequency  Transformers 

(COMPLETELY  SHIELDED) 

Amplification-the  Soul  of  Radio 

However  perfect  your  set  may  be,  the  least  fault  in  your 
Radio  or  Audio  Amplification  takes  the  heart  and  soul 
out  of  your  receiving  set. 

"All-American"  Transformers 

Perfected,  first,  from  the  stand-point  of  correct  en- 
gineering, by  proper  turns  ratio,  impedance  and  shielding 
— then,  in  our  latest  models,  given  the  finishing  touches 
of  outward  beauty  that  the  more  critical  eye  demanded. 
The  shielding  is  a  highly  polished,  heavily  nickeled  brass 
case. 

The  new  R-21,  Ratio  5  to  1,  has  an  amplification  constant  approxi- 
mately equal  to  that  of  our  R-18  (10  to  1)  but  can  be  used  on  as  high 
as  three  stages  without  distortion  or  howling. 

Send  for  bulletin  No.  22,  showing  successful  Radio  and  Audio  Fre- 
quency hook-ups.    Your  dealer  has  "All  American"  Transformers. 

35  Sa  Dearborn  Vt, Chkaga  111. 


Type  R-13 
Ratio  10-1 

and 
Type  R-21 
Ratio  5-1 

$4.75 


New  Prices  on 

Elwood  Headsets 

2000  Ohms  $5.50 

3000  Ohms  $6.50 

The  lowered  prices  quoted  above  re- 
flect the  established  Elwood  policy  of 
giving  the  dealer  and  the  consumer  the 
benefit  of  lower  manufacturing  costs 
as  fast  as  they  are  justified. 
Seventeen  years  manufacturing  experi- 
ence— a  thoroughly  equipped  and  old 
established  plant — a  personnel  com- 
mitted to  sound  engineering  practice 
— these  are  the  factors  behind  Elwood 
Radio  Products. 

Headsets  —  Binding  Posts  —  Loud 
Speakers  —  Tube  Sockets  —  Filament 
Rheostats — Audio  Frequency  Trans- 
formers —  Radio  Frequency  Trans- 
formers. 

Elwood      Radio  Products 

2-4  Randall  Ave.,  Bridgeport,  Ct. 


WIS-WIN 

SWITCHES 


#756 — 6  point  inductance  switch  $1.25 
postpaid.     Add  5c  for  each  additional 
point. 

Drill  only  one  hole  in  panel  to  mount 
complete  switch  and  contacts.  We  make 
switches  for  all  uses.  Circular  S-l  free 
on  request. 

Dealers  write  for  proposition. 

Willis  Switch  &  Instrument  Co. 
8  Kingsbury  St.,  Jamestown,  N.  Y. 
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THANKS  FOR  YOUR  PATIENCE! 


TPHE  radio  public  was  very  patient  when 
we  were  unable  to  supply  De  Forest 
Vernier  Condensers,  because  they  knew  that 
all  we  could  make  were  going  into  the  fam- 
ous De  Forest  MR-6  Receiving  Sets. 

Now,  however,  you  can  have  the  satisfac- 
tion of  putting  genuine  De  Forest  Conden- 
sers on  that  special  set  you  are  building. 
The  CV-1003  and  CV-1503  Vernier  Con- 
densers are  now  again  available.  Produc- 
tion has  been  increased  as  fast  as  was  pos- 
sible— always  remembering  the  maintenance 
of  De  Forest  quality. 

It  is  only  necessary  to  remind  you  of  some 
of  the  reasons  why  these  Condensers  have 


been  declared  perfection  by  radio  experts. 
The  movable  plates  are  heavier  than  those 
in  any  other.  The  separately  controlled 
Vernier  plate  gets  you  "in  on  the  peak"  and 
gives  you  20  %  louder  signals.  The  secure- 
ly fastened  counter  weight  acts  as  a  balance 
and  permits  smooth,  accurate  operation  in 
any  position.  Each  Condenser  is  individu- 
ally tested  at  500  volts.  The  whole  con- 
struction is  a  fine  example  of  scientific  pre- 
cision laboratory  equipment. 

Used  with  De  Forest  Honeycomb  Duo- 
Lateral  Coils,  these  Condensers  provide 
tuning  equipment  unsurpassed  for  selectiv- 
ity, sharpness,  and  all-round  efficiency. 


DE  FOREST  RADIO  TEL.  &  TEL.  CO.,  JERSEY  CITY,  N.  J. 
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THE  NEW  IMPROVED 
WIRELESS  B  BATTERY 

REFILLABLE  VARIABLE 
NOISELESS  IN  OPERATION 


PRICE  $3.50 

The  Switch  Makes  It  100  p.c.  Perfect 


Must  be  seen  to  be  appre- 
ciated. It  has  all  the 
features  that  made  last 
year's  B  Battery  the  phe- 
nomenal success.  Ask  for 
catalogue  describing  our 
full  line  of  B  Batteries 
and  other  Radio  Supplies. 

For  sale  at  all  radio  supply 
dealers. 

HIPWELL  MFG.  CO 

N.  S.  PITTSBURGH,  PA. 
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ARE  YOU  PREPARED? 

We  can  supply  you  with  anything  on  the  market  for  that  C.W. 
set  you  are  going  to  use. 

C  us  about  CW 

Catalog  5c 

|  Anthracite  Radio  Shop 

I  P.  O.  Box  3  Scranton,  Penna 

lllllllltlHllHiltlllllllllllllllllllllllllllllllllllllllllllllllll 


Buy  Your  Radio 
Receiving  Set  at 
Manufacturers9  Cost 

Buy  your  Radio  Supplies  at  a  large  discount 
below  the  list  or  retail  price.  If  a  saving 
of  $15.00  to  $140.00  on  a  Radio  Receiving  Set 
or  if  a  saving  of  25%  to  40%  on  Radio 
Supplies  interests  you,  write  or  telegraph 
us  today. 

KING  RADIO  MFG.  CO. 

521  Pent*  Ave.,         Wilkinsburg,  Pa. 


Na-ald 


De  Luxe 
V.  T.  Socket 

Contast  strips  of  laminated 
Phosphor  bronze  press  fi»*mly 
against  contact  pins,  regardless 
of  variation  in  length.  No  open 
current  trouble  possible. 
Socket  moulded  from  genuine  Condensite.  Practi- 
cally unbreakable.  Special  protected  slot,  with  ex- 
terior reinforcement.  Unaffected  by  heat  of  bulbs 
or  soldering  iron.  All  excess  metal  eliminated,  aid- 
ing reception.  May  be  used  for  5  Watt  power  tube. 
Highest   quality    throughout.     Price  75<. 

Special  proposition  to  dealers  and  jobbers. 

ALDEN-N APIER  CO. 


itlow  St., 


^PRWGFIEI^  MASS. 
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The  BENWOOD 
CW  Transmitter 

Simple,  compact,  up-to-the-minute 
construction—incorporating  all  the 
improvements  made  possible  by  our 
years  of  experimenting  and  it 
gets  results! 


1500  Miles  With  CW! 

1100  Miles  Voice! 

Music  Heard  40  Feet  From  Phones  by 
Stations  in  300  to  400  Mile  Radius 

THESE  are  actual  results  obtained  by  our  testing  station  WEB,  using  the  Benwood 
CW  Transmitter  shown  herewith.  You  can  get  just  as  good  results  with  it.  This 
high-class  set  is  just  the  thing  for  your  broadcasting  and  DX  work — using  CW,  ICW, 
Modulated  Buzzer  or  Voice  Transmission.  An  ideal  set  for  the  local  radio  club  or  the 
more  progressive  amateur.  Think  of  the  range  this  set  will  give  you!  If  centrally 
located,  you  will  be  heard  in  almost  every  state  in  the  Union.  It  is  manufactured 
exclusively  by  and  for  the  Benwood  Co.  and  combines  the  best  in  material,  workman- 
ship and  design. 

Radiates  V2  to  3  Amps  on  Average  Antenna 

We  guarantee  that  this  outfit  will  rad'ate  1  M>  amperes  on  the  average  amateur  antenna.  It  wi1! 
radiate  2  to  3  amperes  when  used  with  an  antenna  whose  fundamental  wave  length  is  225  to  275 
meters.     That  is  why  you  can  get  such  wonderful  results. 

The  set  comes  to  you  completely  assembled  with  all  parts  mounted  on  panel,  as  shown,  and  com- 
pletely wired.  You  can  start  sending  as  soon  as  you  attach  to  suitable  antenna  and  ground  con- 
nections and  insert  tubes.  The  outfit  is  complete  with  motor  generator  minus  tubes,  and  consists 
of  the  following:  Panel  12xl8x/*,  angle  supports,  hardwood  ba^e,  3  tube  sockets,  1  power  rheostat,  1 
80-watt  filament  trans.,  1  modulation  trans.,  1  CW  inductance,  1  hand  transmitter,  1  0-3  Radiation 
meter,  1  0-500  milliammeter.  1  2 1 -plate  condenser,  1  43-plate  condenser,  1  tapped  condenser,  1  L300 
choke  coil,  1  2000-volt  filter  condenser.  1  10,000  ohm  grid  leak,  plug  and  jack  connection  for  micro- 
phone buzzer  and  C.W..  1  600-vo  t  220  watt  motor-generator.  Completely  wired  and  boxed  for  ship- 
ment, $350.00  f.  o.  b.  St.  Louis.  Mo. 

CATALOG:  Send  10*  in  stamps  for  the  Benwood      DEALERS:  We  manufacture  a  complete  line  of 
and  price  H,t.  al.o  complete  ca,a.og  and      J^,*^  ^JST Er  'XfjSjSX  g£ 
price  list  of  DeForest  radio  equipment.  sition.     New  price  list  just  issued. 


1114  OLIVE  STREET 


ST.  LOUIS,  MO. 
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PQS  ACO  B  RAP  I  O 


QUALITY  AND  EFFICIENCY 

VERNIER  CONDENSER  WITH  SINGLE  KNOB  CONTROL 


Especially  Adapted  to  the  New 
Armstrong  Super  -  Regenerative 
Circuit*  in  which  Variable  Con- 
densers Play  an  Important  Part 
and  in  which  fine  adjustments 
are  Absolutely  Essential.  ' 

B-l  .001015  MFD. 

$7.50 

B-2  .000545  MFD. 

$7.00 

B-3  .000295  MFD. 

$6.50 


Constructed    With  the 
High    Standard   of   Quality  in 
Materials.      Workmanship  and 
Design  As  Our  Regular  Varia- 
ble. 

 MANUFACTURED  BY- 


,  Improved  Com- 
Design.  Gives 
idity,  Thus  I*»- 


NEW  MODEL.  

struction  and  Desit 

Maximum  Rigidity,  ;  — 

suring  Permanence  of  Align- 
ment and  High  Efficiency 
in  Operation.  ^ 

A-l  .001  MFD. 

$4.50 
A-2  .0005  MFD. 

$4.00 
A-3  .00025  MFD. 

$3.50 
A-4  .000045  MFD. 

$3.00 

Ask  Your  Dealer  or 
Write  for  Circular. 
Jobbers  and  Dealers 
Write  for  Propoettkm 
Increase  Your  Sales 


Alden  L.  McMurtry,  Licensee 


THE  C.  D.  POTTER  CO.,         Stamford,  Connecticut 


POSACO  1  RAP  I  S 


PANEL  SERVICE 

We  offer  to  the  amateur  and 
dealer 

REAL  PANEL  SERVICE. 
Our  panels  are  cut  to  your 
order.   Only  genuine  Conden- 
site  and  Formica  used. 
1/8"   per  square  inch  $0.02 
3/16'  per  square  inch  .02l/2 
1/4"   per  square  inch  .03 
We  also  carry  a  complete  line 
of  radio  essentials.  Dealers 
will  find  it  profitable  to  have 
pur  latest  price  list  and  dis- 
count sheet. 

PITTSBURGH  RADIO 

AND 

APPLIANCE  CO.,  Inc. 
"Pittsburgh's  Radio  Shop" 

Desk  B 

112  Diamond  St.,  Pittsburgh,  Pa. 


RADIO  SCHOOL 

Send  at  once,  if  you  are  interested  in 
obtaining  a  license  for  our  FREE  catalog 
explaining  how  and  why,  during  the  last 
two  years,  we  have  graduated  and  placed 
more  licensed  operators  than  any  other 
school  in  New  England. 

MASSACHUSETTS  RADIO  and 
TELEGRAPH  SCHOOL,  Inc. 
18  Beylston  St.     Boston,  Mats. 

Formerly  Boston   School  of  Telegraphy,  Est.  190* 
G.  R.  ENTWISTLE,  Radio  Director 
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ACT  A   OPERA  CARMEN 

LEADERS  use  the  accepted  rules  and  pre- 
cedents t  by  which  the  majority  bind  their 
efforts,  only  as  starting  points  for  higher 
achievements.  Mu-Rad  Apparatus,  embody- 
ing new  principles,  is  the  achievement  of  such 
a  group  of  leading  radio  engineers.  The  very 
moderate  prices  of  this  apparatus  make  the 
accomplishment  the  more  noteworthy.  Bulle- 
tin upon  request. 


•    3  t*i 


MU-RAD 

LABORATORIES 

INCONPONATCO 

A6BURY  PAR 

NEW  JERSEY 
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TELMACOPHONE 

The  Metal  Horn  without  the  metallic  sound 


Jabbers  and  Dealers. 
We  are  also  distribu- 
tors for  several  man* 
ufacturers  of  Quality 
Radio  Apparatus. 
Write  for  our  cata- 
log. 


Correctly  Designed,  Fairly  Priced 
Unreservedly  Guaranteed 

The  Quality  has  been  improved  and 
the  production  increased  but  the 
price  remains  the  same. 

With  Baldwin  Type  C.  Unit 
Price  Complete  $20.00 


Radio  Division 

TELEPHONE  MAINTENANCE  CO. 

20  S.  Wells  Street,       Dept.  D.  Chicago,  Illinois 


THE  RADIO  AMATEUR  IS  DESERV- 
ING OF  THE  LOYAL  SUPPORT  OF 
EVERYONE! 

THE  REAL  AMATEUR  KNOWS  RADIO 
MATERIALS,  AND  HE  ALSO  KNOWS 
THAT  THE  OLD  TIME  MANUFACTUR- 
ERS WITH  THEIR  YEARS  OF  EXPERI- 
ENCE &  EXPERIMENTING  HAVE  AL- 
WAYS HAD  THE  GOOD  OF  THE  AMA- 
TEUR AT  HEART.  THE  AMATEUR  IS 
AGAIN  COMING  INTO  HIS  OWN  AND 
HE  IS  GOING  TO  BUY  MATERIALS 
MADE  BY  THE  OLD  TIME  RADIO 
MAKERS. 

THE  DETROIT  ELECTRIC  CO.,  LONG 
KNOWN  AS  ONE  OF  THE  BIGGEST 
JOBBERS  &  DEALERS  IN  THE  COUN- 
TRY CARRY  IN  STOCK  FOR  IMMEDI- 
ATE DELIVERY  ALL  THE  BETTER 
CLASS  OF  RADIO  MATERIALS. 
TRANSMITTING  EQUIPMENT  IS  OUR 
SPECIALTY. 

WE  WANT  EVERY  AMATEUR  & 
DEALER  TO  HAVE  OUR  CATALOG 
NO.  10.  OVER  ONE  HUNDRED 
ILLUSTRATIONS. 

MAIL  ORDERS  FILLED  SAME  DAY. 

Detroit  Electric  Company 

113-115  East  Jefferson  Av. 
Detroit^  Michigan  Est.  1883 


Type  C  &  W  No.  12 

Manufactured  By 
The  Cutting  &  Washington  Radio  Corp. 

An  ideal  receiver  for  telephone,  C.W.  and 

spark  reception. 
Descriptive  literature  sent  on  request. 
We  handle  a  complete  line  of  parts  and 

equipment,  May  we  serve  you? 

"NEWRAD" 
The  mark  of  satisfaction. 

The  New  York  Radio  Laboratories 
Manufacturers,  Jobbers  and  Dealers 
Dept.  C.  BINGHAMTON,  N.  Y. 
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FOR  BETTfeR  RESULTS 


USE 


evEREADy 

ff  A"and  "B"  BATTERIES 


EVEREADY 
"A"  BATTERIES 

— hardwood  box,  mahogany  finish 
— convenient  handle,  nickel  plated 
— rubber  feet  protect  the  table 
— insulated  top  prevents  short  cir- 
cuits 

— Packed  vent  caps  prevent  spilling 
No.  6860 — 90  Amp.  Hrs. — 45 

Lbs  $18.00 

No.  6880 — 110  Amp.  Hrs. — 

52  Lbs  $20.00 

EVEREADY  "B"  BATTERIES 

No.  766  is  the  most  popular  size  in 
use.  Contains  15  cells  and  has  a  long 
service  life.  Equipped  with  five  posi- 
tive Fahnestock  Spring  Clip  Binding 
Posts  ranging  from  16*4  to  221/2 
volts,  making  jt  the  most  desirable 
type  for  use  with  vacuum  detector 
tubes,  such  as  Radiotron,  Model 
UV-200.  Dimensions :-Length,  6%"; 
width,  4";  height,  3".  Weight,  3 
lbs.  7oz.    Price,  $3.00 

EVEREADY  "B"  BATTERIES  can  also  be  obtained  in  the  following  types: 
No.  763 

Especially  suitable  for  use  where 
light  weight  or  small  space  is 
essential,  such  as  in  small  port- 
able sets.  Contains  15  cells,  en- 
closed in  waterproof  cardboard 
box,  equipped  with  two  coil  wire 
leads.  Initial  voltage  of  22  H  volts. 
Dimensions  : — Length,  Z%"  ;  width, 
2":  height,  2H".    Weight,  18  o*. 

Price,  $1.75 


No.  767 

Contains  80  cells  of  the  same  size 
as  in  No.  766  and  is  therefore 
approximately  twice  the  dimen- 
sions. It  has  the  same  voltage 
taps  as  the  No.  766  and  in  addi- 
tion has  a  4 5- volt  tap;  all  Fahne- 
stock Spring  Clip  connections. 
The  lower  range  of  voltage  taps 
is  to  be  used  in  connection  with 
the  detector  tube,  and  the  45-vblt 
tap  for  the  amplifier  tubes. 


No.  746 

Consists  of  72  cells  equipped  with 
two  coil  wire  leads  enclosed  in  a 
wooden  box,  made  airtight.  It 
gives  108  volts  and  is  most  wide- 
ly used  in  conjunction  with  loud 
speaking  devices,  such  as  the  Mag- 
na vox.  It  is  especially  suitable 
for  theater  and  auditorium  use, 
or  outdoors,  where  the  message 
must  be  carried  to  the  longest 
distance  required.  Dimensions: — 
Length,  17":  width,  9";  height, 
B%".    Weight,  20  lbs. 

Price,  $15.00 


Atlanta 


Price,  $5.50 

Send  today  for  Descriptive  Booklets 

NATIONAL  CARBON  COMPANY,  Inc. 

Long  Itland  City,  N. 


Chicago 


Y. 

Cleveland' 


?  K«nta*  €1ty 
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Warren 
Head 
Sets 


2000  Ohms  $7 
3000  Ohms  $9 


Specialists  in  Head  Sets 
and  Loud  Speakers 


The  supreme  achieve- 
ment of  a  Master 
Designer  of 
Receivers. 

Ask  your  Jobber  — 
or  write  us 


7\ 


P>  BARREN  RADIO  PHONE  M FG .C0>c< 

l*  "   WARREN,  RHODE  ISLAND, USA.  M 


longan" 


RADIO  FREQUENCY 
TRANSFORMERS 

are  unexcelled  for  radio  fre- 


quency amplification.  The  ad- 
justable silicon  core,  (a  pa- 
tented feature)  enables 


rate  tuning  of  the  grid  and 
plate  circuit  to  the  frequency 
of  the  incoming  signals. — 
Without  an  equal  from  200 
to  400  meter  reception." 


AMPLIFYING 
TRANSFORMERS 

embody  the  DONGAN  stand- 
ard of  high  grade  workman- 
ship throughout.  Scientifi- 
cally constructed,  —  Reason- 
able in  price — Neat  in  ap- 
pearance. Manufactured  in 
ratios  of  6-1  and  3Va-l. 

Manufactured  By 
DONGAN   ELECTRIC  MFG.  COMPANY 

2983-2993  Franklin  St. 
DETROIT,  MICH. 

 Western  Distributors  

SIERRA  ELECTRIC  COMPANY 
SO 1-8*4  Roberts  Bid*..  Los  Angelas,  Gal*. 
Ill    Market   St.,   San   Franeiseo.  Calif. 


BUY  IT  IN  CARTONS 


LEAD-IN  AND  GROUND  WIRE 


Kl'KULK  ISMAATI  l>-  HKOWN  BRAID. 


Fire  Underwriters  for  Radio  Receiving  Station* 


•  Underwriter*  rules  and  instructions 
on  reverse  »de  of  carton 


i 


HAS  THE  UNDERWRITERS'  0.  K. 
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A  WESTON 

Voltmeter- 


Filament 


WHY? 


Because  a  Weston  Voltmeter  costs  but 
little  more  than  ONE  Vacuum  Tube— 
and  its  proper  use  will  save  not  only 
that  tube  from  prematurely  burning 
out,  but  all  others  you  subsequently 
buy.  Its  use  will  double  and  treble 
the  life  of  every  tube. 

Because  with  a  Weston  Voltmeter 
you  can  always  duplicate  instantly  any 
voltage  required  for  best  results — and 
your  exact  tuning  is  thereafter  a  sim- 
ple matter.  For  accelerated  tuning 
and  good  reception  it  is  therefore  an 
absolute  necessity  on  every  receiving 
set. 

Why  not  make  this  money-saving  in- 
vestment right  now — before  you  lose 
another  tube? 

Circular  J  describes  {bis  voltmeter  fully  end 
also  tells  you  of  other  important  Weston  instru- 
ments for  Radio  use.   Write  for  it. 


One  of  several  important 
Weston  instruments  im- 
proving Radio  Reception 
and  Transmission. 


Weston  Electrical  Instrument  Co* 

158  Weston  Ave.,  Newark,  N.  J. 

Makers  of  Electrical  Instruments  since  1888 


THE  SUN  NEYER 

^ETS^NjTME 

W  ESTON  * 


"STANDARD"  The  World  Over 

ELECTRICAL 


_ 
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An  Indicating 
Instrument  for 
Every  Individual 
Need  and  Industrial 
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Interference  Eliminated 
to  the  Nth  Degree 


*<TV»       /■»  TA1       1   1n        Bitter  Root  Valley, 


Long  Distance  Radio 

Model  1-R 


A  complete  three-circuit  r  _ 
tive  feed-back  tuner,  uaing  the 
"Armstrong  RegenerativeCJrcuit/' 
combined  with  an  audion  detector. 
Radically  different  in  construction 
and  accomplishing  the  following 
results  ^ 

Total  elimination  of  all  body  capac- 
ity by  proper  concentration  of  the 
electro-static  and  electro-magnetic 
fields  without  the  uee  of  metal 
shields  or  screens. 

Reduction  of  high  frequency  re- 
sistance to  an  absolute  minimum, 
and  consequent  increase  in  signal 
strength  and  efficiency^ 

Unusual  selectivity  and  extreme 
distance  range— achieved  by  radi- 
cal departure  from  customary 
methods  of  construction.  Artistic 
beauty  and  refinement  as  well  as 
efficiency  are  outstanding  feature* 
of  the  ZENITH. 

Price  $75.00 

Sold  Through 
Music  Dealers  Exclusively 


1,500  Miles  Away 

The  outstanding  feature  of  the  Zenith  Long 
Distance  Radio  is  its  selectivity. 

Not  only  does  the  Zenith  put  you  in  touch  with 
all  important  broadcasting  stations  within  a  radius 
of  1,500  miles,  but  whether  the  station  be  near  or 
far,  the  "voices  of  the  air"  come  to  you  through 
the  Zenith  "as  loud  and  clear  as  a  good  red-seal 
record."  — To  all  of  which  the  following  letter 
from  a  Zenith  fan  in  Stevensville,  Montana,  bears 
enthusiastic  witness: 


ieve  I  am  going  to  give  you  some  facts  that  will 
ven  the  makers  of  the  wonderful  1-R  ZENITH— 


Stevensville.  Montana, 

Sept.  21.  1922. 

Chicago  Radio  Laboratory. 
Chicago.  Illinois, 
Gentlemen: 

I  believe  I  am  ) 
astonish  even  the  ma 

and  please  remember  that  this  station  is  in  the  Bitter  Root 
Valley,  completely  surrounded  by  high  mountains. 

With  my  Zenith  equipment  I  have  twice  picked  up 
KDKA.  Pittsburgh,  1.500  miles  as  the  crow  flies.  Stations 
received  between  7:00  and  12:00  P.  M.  on  the  evening  of 
September  12th: 

DN4     Colorado  National  Guard,  Denver 
KWG    Portland  Wireleiw  Telephone  Co., 
Hsllock  &  Watson  Radio  Service. 
Havre,  Montana 
St.  Louis  Post-Dispatch 
Calgary,  Canada 
Deseret  News.  Salt  Lake  City 
Iowa  State  College,  Ames.  Ia, 
Tacoma,  Washington 
Portland,  Oregon 
Bellingham,  Wash. 
Seattle  Post-Intelligencer 
results  were  obtained  on  my  80-foot  aerial.  I 


CaL 


KGG 
KFBB 
KSD 
CHBC 
KZN 
WOI 
KGB 
KYG 
KDZR 
KFD 
The  _ 

used  two  stages  of  amplification;  and  sending  the 
through  the  Victrola  with  Zenith  phonograph  adapter,  it 
was  as  loud  and  clear  as  a  good  red-seal  record. 

Above  tests  were  made  in  the  presence  of  three  persona 
I  can  substantiate  the  above  and  duplicate  the  tests  before 
any  number  of  reliable  witnesses. 

(Signed)    ASHLEY  C.  DIXON. 


You  will  never  really  know  what  "Radio"  is  capable  of 
doing  until  you  listen  to  a  Zenith.  Let  us  give  you  that 
opportunity.  Simply  send  us  the  name  of  your  nearest 
music  dealer,  and  we  will  either  arrange  a  demonstration  at 
his  store  or  write  you  promptly  where  such  demonstration 
may  be  had.  There  is  no  obligation.   Write  TODAY. 


Chicago  Radio  Laboratory 


:k  Building 


Chicago,  Illinois 
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Attention — ARRL  Members 
—This  Page  is  YOURS 


•■Mi-' 


Make  Your  Pleasure  PROFITABLE 
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SMtEBE  distributors  in  Eastern  Pennsylvania, 
Southern  New  Jersey,  Delaware  and  Maryland. 
The  Famous  Grebe  Receivers  are  renowned  for  their 
sensitivity  and  expert  workmanship. 

We  carry  complete  stocks  of  R.  C.  A.  Products  and 
others  of  merit. 

Have  your  dealer  order  from  us  for  immediate 
Shipment. 

PHILADELPHIA  WIRELESS  SALES  CORPORATION 

Formerly  Philadelphia  School  of  Wireless  Telegraphy 
1533  PINE  STREET  PHILADELPHIA,  PA 


Trade  Mark 
Registered 


The  New  Robertson-Detroit  Chopper 


Patent  applied  for. 

Most  beautiful  radio  instrument  ever  put  on 
the  market. 

Mechanically  and  electrically  perfect. 
Wheel  and  frame  of  Bakelite  and  brass. 
Wheel  5  in.  diameter;  30  large  inserts; 
1800  RPM.  Fine  clear  Note. 
Motor:  Westinghouse  1/12  H.P.  Either 
A.C.  or  D.C. 

These  Choppers  now  in  use  from  Coast  to 
Coast. 

See  our  adv.  in  October  QST.    Price  f.o.b. 
Detroit  $35.00.    Shipping  weight,  20  lbs. 
Announcement  of  our  Synchronous  Recti- 
fier soon. 

Dealers  please  write  for  terms. 
Robertson  Clock  &  Instrument  Co. 

409  East  Congress  St.,  Detroit,  Mich. 


Leich  Radio  Head  Phones 


TIME 

Accurate 

Reception 

Bakelite 

Cap 

Inside 

Terminals 
Weight 

11  OS. 


TESTED 


/  \  Protected 

I       Y^        1  Adjustment 


I  Like  I 
^|  Letch  U[\ 


Unbreak- 
able Shell 

Comfort" 

able 

Head  Band 


Made  from  tbe  best  of  materials. 
A  Quality  product  at  an  Honest  Price 

2000  Ohm— $7.50 
3000  Ohm— $10.00 

LEICH  ELECTRIC  CO. 

Genoa,  Illinois 
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Better  Rheostat 
for  75  Cents 


New  Grade  hard  fibre — 
Will  not  absorb  moisture 
and  corrode  wires. 


'^0 


Half  Million  "Radio  Fans" 

Bought  Fada  Rheostats  in  1921 

An  unquestionable  attribute  to  the  merit 
of  Fada  rheostats  is  the  universal  approval 
of  over  half  a  million  satisfied  users. 

Ae  a  parallel  to  this  achievement,  Fada  an- 
nounces a  new  rheostat — a  better  j  instru- 
ment for  lees  money.  This  new  Fada  rheo- 
stat, using  a  special  hard  fibre  resistor 
strip,  represents  the  peak  in  rheostat' Re- 
sign and  finish.  "  r 

This  new  fibre  strip  is  specially  treated 
and  will  not  absorb  moisture  and  corrode 
the  wires,  A  notable  advance  i^  rheostat 
manufacture. 

The  new  Fada  rheostat,  as  a  whole,  is  de- 
signed for  use  by  those  experts  whq  .loye 
to  construct  and  who  take  great  interest 
in  appearance  and  efficiency  of  their;  set. 

FRANK  A.  D.  ANDREA  ' 

1581-E  Jerome  Ave.,  New  York  City 

$1.00  $4.75  $27.00 
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QUALITY  ALWAYS  HAS  BEEN,  AND  ALWAYS  WILL  BE,  THE  WORLD'S 

SAFEST  INVESTMENT 


E  S  C  O 

HIGH  VOLTAGE  MOTOR-GENERATORS  STAND  PRE-EMINENT 
Used  by  Leading  Educational  Institutions,  U.  S.  Army  and  Navy  Academies,  Research  Laboratories, 
Newspapers,    Dept.    Stores    and    Broadcasting  Stations. 

BULLETIN  237  LISTS  OVER  200  COMBINATIONS 
Special  Apparatus  Developed  for  Special  Requirements 
MOTORS — DYNAMOTORS — GENERATORS — MOTOR-GENERATORS 

Sold  by  Principal  Dealers  Everywhere 


Electric  Specialty  Co. 

2 IS  South  Street 
Stamford,  Conn.,  U.S.A. 


WHAT  IS  IT? 

Every  one  in  any  way  connected 
with  RADIO  is  vitally  affected  by 
this,  most  important  of  all  in  the 
distribution  of  Radio  Apparatus. 

WHAT  IS  IT? 
It  is  real  SERVICE 

Service  is  only  made  possible  by 
a  large  complete  stock  and  efficient 
capable  radio  engineers  in  charge. 

We  have  just  been  appointed 
distributors  for 


Clapp-Eastham 


VIRGINIA  RADIO  CORPORATION 

CHARLOTTESVILLE,  VA. 


RHAMSTINE* 

RADIO  FREQUENCY 
TRANSFORMER 


Complete  with 


Rhamstine*  has  produced  In  this  transformer 
every  quality  whch  you  would  naturally  look  (or. 
In  efficiency  it  is  comparable  with  others  costing 
much  more  and  in  design  and  finish  it  is  doubtful 
if  you  can  Bud  its  equal.  Each  transformer  is 
equipped  with  a  base  mounting  and  sold  at  a  price 
exceptionally  low  as  compared  with  the  high  value 
of  the  unit. 

Type  1,  200-500  meters,  especially  efficient  for 
the  present  broadcasting  services. 

Immediate  deliveries. 

MANUFACTURED  BY 

J.  THOS.  RHAMSTINE* 


2152  E. 


Larned  St.,  Detroit,  Mich. 

♦Maker  of  Radio  Products 
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Variometer 

8tator  and  Rotor  molded 
Bakelite.  Forme  extremely 
Hfht  in  weight  New  type  of 
Bar  control.  No  protruding 
knoba  and  diala. 

Price  each  $8.75 


Variocoupler 

Complete  In  every  detail:  no 
external  switches,  shielding, 
dial  or  knob  necessary.  Molded 
Bakeliteforme.lnstt)atedwKh- 
in  itaelf. 

Price  each  $10.50 


IN  selecting  parts  for  a  receiving  set,  the  amateur  should  give 
consideration  to  appearance  of  parts  when  mounted.  The  unique 
design  of  Eisemann  control  bar  and  dial  is  exceptionally  distinctive* 


Control  bars  and  diab  are  flush 
with  panel  and  permit  of  accurate 
adjustments. 

In  every  instance,  provision  has 
been  made  for  simple  form  of 
mounting. 

The  prices  are  extremely  rea- 
sonable, commensurate  with 
highest  quality  of  workmanship 
and  material. 

The  reputation  and  financial 
responsibility  of  the  corporation 
is  assurance  of  unqualified  guar- 
antees. 

Bach  unit  has  been  designed 
unhurriedly  and  embraces  the 
most  advanced  development  in 
Radio  Engineering. 

All  new  units  must  meet  the 
most  exacting  and  rigid  tests  in 
our  Research  Laboratories  before 
release  by  our  engineers. 

Insist  on  Eisemann  products* 
Accept  no  "Just  As  Good" 
substitutes*  If  your  Dealer 
cannot  supply  you.  write  us. 


Head  Phones 

The  Eisemann  Head  Phone 
will  faithfully  reproduce  all 
broadcasted  musical  and 
spoken  sounds.  It  is  of  simple 
design,  yet  rugged  and  sturdy 
of  construction-  Theaetisun- 
equalled  for  quality  oftoneand 
balance  of  the  receivers. 

Price  complete— $8.00 


Audio  Frequency 

Amplifying 

Transformer 

Maximum  amplification 
within  the  tube  limits  is  made 
possible  and  distortion  of  the 
signal  is  eliminated. Ratio  nine 
to  one. 

Price  each  $6.00 


Send  for  Descriptive  Folders 

EISEMANN  MAGNETO  CORPORATION 


DETROIT 


William  N.  Shaw,  President 

32  -  33rd  Street,  Brooklyn,  N.  Y. 


CHICAGO 
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The  Only  Knob  and  Dial 
Without  a  Set-screw 

The  unsightly  and  troublesome  SET-SCREW  Is  at  last 
eliminated.  No  more  splitting  the  head  of  the  set -screw 
or  stripping  of  threads,  perhaps  ruining  the  dial. 

To  mount  the  T AIT- KNOB- AND-DIAL  simply  hold  the  dial 
with  one  hand  and  screw  on  the  knob  with  the  other;  a 
few  seconds  does  it.  No  tools  are  necessary.  When  fastened 
it   is   self  centering   and   self  aligning. 

This  beautiful  patterned  KNOB- AND-DIAL  is  made  of  the 
best  grade  of   Bak elite. 


To  those  building  their  own 
sets — Don't  fail  to  use  this 
dial,  it  is  REVOLUTIONARY 
in  its  field  and  is  the  PEER 
of  all  KNOBS- AND-DIALS. 
If  your  dealer  has  none  write 


us,  and  we 
to  one  who 


will   refer  you 


Dealers — If  your  Jobber  Is 
not  stocked  up  write  us  and 
we   will  refer  you  likewise. 

 $1.00 

 $1-50 


Patented   June   20,  1922 


We  Sell  Strictly  to  Manufacturers 
and  Jobbers — whom  we  invite  to 
write  us  for  samples  and  discounts. 

TAIT  KNOB  &  DIAL  COMPANY 

Incorporated 

11  East  42nd  Sreet,    Dept.  Q.    New  York 
Phone  Murray  Hill  0341 


GLOBE  PRODUCTS 

Are  known  the  world  over 

The  Globe  nanu  on  any  Radio  product  to 
guarantee  of  hifh  quality. 


Globe  Radio  Head  Phones 


Highly  sensitive, 
Hard  rubber  caps, 
Matched  receivers, 
Natural  in  tone,  . 
Each  receiver  test- 
ed by  Radio, 
Will  not  distort  sig- 
nals when  amplified, 
Articulation  perfect. 

Fifteen  years  experience 
in  making  highly  sensi- 

2ohn  •  r.Um.  *a  nn  t*v«  •ound  producing  and 
,200  Qhms — $8.00  instruments  to 

behind  all  Globe  products,  which  include  the  Vactu- 
phone.  the  only  hearing  instrument  for  the  deaf, 
using  the  vacuum  tube  amplifier,  the  Globe  Geo- 

Iihone  and  the  Globe  Secret  Phone, 
ncreased  production  has  enabled  us  to  reduce  costs 
— We  give  you  the  benefit.    Note  new  price  $8.00. 
Until  -you  use  the  Globe  headset  you  cannot  know 
the  real1  pleasure' of  Radio. 

Globe  phones  are  for  those  who  want  the  best. 

GLOBE  ANTENNA  ATTACHMENT  PLUG 

,  ,      :      Price  $2.50 
Insist  upon  getting  the  Globe.    If  your  dealer  can- 
not supply  you,  write  us  giving  name  of  dealer. 

GLOBE  PHONE  MFG.  COMPANY 

Reading,  Mass.,  U.  S.  A. 


DEALERS 

Are  you  ready  for  the  holiday  trade?  Are 
your  connections  of  such  a  nature  that  you 
can  depend  on  RUSH  ORDERS  being  put; 
through  on  time?  We  can  guarantee 
prompt  delivery,  and  our  discounts  are 
most  liberal. 

We  Are  Jobbers  For 

Grebe  Receiving  Sets 
Murdock  Products 
Baldwin  Phones 
Federal,  Fada  and 

Radio  Shop  Products 

Write  for  Our  Special  Proposition  "Z" 

THE  RADIO  SHOP 

— of  Newark — 
41  S.  Orange  Ave. 
NEWARK,  N.  J. 
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Detector  Units 


For  the  amateur  and  also  the  rapidly  growing  com- 
mercial field,  we  have  developed  an  entirely  new  line  of 
apparatus,  in  which  is  incorporated  the  very  latest 
advancement  of  the  science  of  Radio. 

Each  individual  unit  is  primarily  a  separate  and  dis- 
tinct device,  complete  in  itself,  yet  by  adding  one  to  another 
any  combination  may  be  obtained,  from  the  simple  crystal 
detector  through  all  the  stages  of  radio  frequency  and  audio 

frequency  amplification. 

Seasoned  knowledge  and  ex- 
perienced handicraft  are  built  into 
these  units — the  product  of  a  plant 
and  an  organization  whose  history  in 
Radio  dates  back  to  the  earliest  days 
of  "wireless." 


Sifnal  Crystal  Detector,  Type  110 
Rear  view  showing  perfection  of 
detail  in  finish,  formica  back, 
nickel  plated  binding  posts  for 
connecting  other  units,  etc. 

The  instrument  illustrated  is  un- 
doubtedly the  best  type  of  crystal 
set  ever  offered.  Its  special  features 
include : 

High  grade  21 -plate  condenser 
Device  for  locking:  cat  whisker  into 
positive  position  after  live  spot 
is  obtained.    No  jarring  or  vibra- 
tion of  the  set  can  destroy  this 
positive  contact 
Range   160  to  600   meters,  which 
may  be  increased  to  12000  meters 
by  attaching  loading  coils. 
Space   forbids   complete  descrip- 
tion.    Send  for  our  Booklet  and 
Special  Bulletins.    For  certainty  of 
Radio    results    insist   on  SIGNAL 
parts  and  sets 

For  Sale  by  Dealers  Everywhere 

(189SA) 


Factory  and  general  Offices 
1915  Broadway,   Menominee,  Mich* 

Atlanta,  Boston,  Cleveland,  Chicago,  Minneapolis,  Mon- 
treal, New  York,  Pittsburgh,  St.  Louis,  San  Francisco, 
Toronto. 

You'll  find  our  local  addre§§  in  your  Telephone  Directory. 


r, 


POI IPON  F°R  GUIDE  TO  RADIO 
^V/UrV/Il  SATISFACTION 

Signal  Electric  Mfg.  Co., 

1915  Broadway,  Menominee,  Mich. 

Please  send,  without  obligation,  your 
interesting  book  about  SIGNAL  parts 
and  sets,  to  the  name  and  address  written 
in  the  margin  of  this  page. 
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Make  Your  Own  Receiving  Set 


NATIONAL  VARIOMETER 
Complete  Postpaid  $4.00 


With  These  Parte 

The  National  variometer  and  varie- 
coupler  are  specially  designed  for 
the  reception  of  wavelengths  be- 
tween 150  and  650  meters.  Two 
of  the  variometers  and  the  vario- 
coupler  make  a  regenerative  re- 
ceiver that  will  bring  in  loud,  clear 
and  properly  tuned  signals. 
Make  your  own  set  and  save  40 
to  50% 

VARIOMETER 

Beautifully  finished,  substantial- 
ly built  and  absolutely  accurate  in 
every  detail.  Minimum  clearance 
between  Rotor  and  Stator  insures 
highest  degree  of  efficiency.  Es- 
pecially adapted  for  the  reception 
of  concerts,  lectures  and  other 
forms  of  broadcasting. 
Each,  ,  postpaid  

VARIO-COUPLER 
the  sharp  tuning  necessary  to  get 


$4.00 


This  180°  coupler  permits  „_  w 
to  get  the  best  results  on  amateur  wavelength  broadcasting. 
Neat  in  appearance,  efficient  in  operation.    Each,  postpaid 


NATIONAL  VARJOCOUPLER 
Complete  Poetpaid  $3.50 

distant  stations.    Wound  especially 


Positive  contacts  throughout. 


$3.50 


VARIOMETER  PARTS— At  Factory  Price. 


For  the  amateur  who  wants  to  wind  his  own 
necessary  wire,  screws,  hardware,  etc. 
Wood  Rotors— 4"    diameter,    2"  wide, 
grooved  for  windings,   postpaid,  each 
Wood  Stators — 4  \ "    square,    with   slots  for 
bearing  plates,  postpaid, 
per  pair  


90c 


$1.00 


variometer,  we  furnish  the  wooden  parts  and  all 


Wire,  etc. — complete  set  of  all  wire,  screws  and 
hardware  needed  to  wind  and  assemble  the 
complete  variometer  as  shown  in  Uluatra-  ■7AC 
tion  above,  postpaid,  per  set  'w 


DEALERS,  JOBBERS:  ATTENTION 
We  manufacture  these  variometers  and  variocouplers  in  our  own  factory  and  have  good  stock  ready 
for  immediate  shipment.    Write  for  our  very  attractive  prices. 

~  1302  S.  VANDEVENTER. 

ST.  LOUIS,  MISSOURI 


www     niutii.Tin.  Tf  M.UI      MltM.       »CI  JT      a  bfcl         l>l  V  V     \Jl  l^C 

NATIONAL  RADIO  CO.,  INC., 


Getting  Astounding  Results 

Amateurs  in  every  state  a»»d  m*«v  ah-"*4  a» 
well  have  worked  or  heard  2ZL.  Hie  station  Is 
known  from  coast  to  coast.  Many  wonder  how 
he  does  it.  He  has  told  the  tale  partly  over 
the  air,  and  partly  to  those  who  have  been  for- 
tunate enough  to  visit  him  at  Valley  Stream, 
Long  Island.  Now  for  the  first  time  the  whole 
story  has  been  put  into  print  for  anybody  to 
read.  J.  O.  Smith  (2ZL)  has  written  the  book 
of  the  year: 

MODERN  RADIO  OPERATION 

By  J.  O.  Smith 

No  theory,  no  mathematics,  no  formulas,  just 
a  straight  account  of  how  it  is  done  by  C.W., 
not  only  at  2ZL,  but  also  at  oth«r  famous  sta- 
tions ouch  as  1ZE.  8ZG  and  9ZG  which  were 
Installed  by  Mr.  Smith.  Also,  the  story  of 
broadcasting  from  WDY,  WGY  and  WJZ. 

Receiving  too— by  all  types  of  sets,  including 
the  Armstrong  super-regenerative  circuit. 

DO  YOU  KNOW? — The  proper  proportion  of 
grid  and  plate  current  in  transmitters?  The 
relative  merits  of  D.C.  on  transmitter  tube 
plates;  of  A.C.  with  half- wave  rectification;  of 
A.C  with  full  wave  rectification;  of  Kenotron- 
rectified  AC?  How  much  you  can  gain  by 
adding  more  tubes  to  your  transmitter?  How 
and  why  C.W.  beats  spark  in  purity,  damping 
and  economy?  All  these  and  many  other  vital 
questions  are  answered. 

"Modern  Radio  Operation/'  $1.75 

By  J.  O.  Smith 
"The  Wireless  Age"  for  one  year .  .  2.50 
SPECIAL  OFFER  $4.25 
BOTH  for  $3.75  (foreign  postage,  50tf 
extra) 

WIRELESS  PRESS,  INC 

328  Broadway       New  York  City 


Knott  Super-vernier  Condenser 


(Trade  Mark  Registered) 
Showing   how  you   connect   to  Condenser 
Tune  in  that  message  or  music  you  have  been 
losing.    Tune  out  that  interference.    Bring  it  in 
and  clear  it  up. 

Tune  your  condenser  to  the  whistle  and  then 

bring  in  the  messages  with  this  Micro. 

Buy  it  of  your  dealer,  or  send  us  $2.75  and 

we  will  mail  you  one  complete  with  connecting 

wires  and  wrench-screw  driver. 

Knott  Sure  Ground.  Radio  Name  Plates.  Patent 

Dial.  Rheostat.  Quodcoil.  Cinqcoil.  Microstat. 

Send  Postal  Card  for  Circulars. 

Jobbers  write  for  our  proposition.    It  will  please 

you. 

E.  R.  KNOTT  MACHINE  CO. 

Boston  27,  Mass. 
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Backed  by  17  years 

of  RADIO  manufacturing- 

Since  1904  Murdock  Apparatus  has  been  in  constant 
use  by  radio  experts  in  many  of  their  most  import- 
ant experiments. 

The  demonstrated  success  during  these  years  en- 
ables us  to  positively  guarantee  the  most  satisfactory 
service  from  MURDOCK  HEAD  PHONES  and 
other  apparatus. 

Nearly  all  the  old  time  "amateurs"  are  familiar  with 
the  high  quality  of  Murdock  Apparatus. 

SOLD  BY  DEALERS  EVERYWHERE 

Sent  direct  on  receipt  of  remittance 
if  your  dealer  does  not  have  them. 


WM.  J.  MURDOCK  CO. 


343  Washington  Ave., 

1270  Broadway 
New  York 


Chelsea,  Mass. 

509  Mission  St. 
San  Francisco 


STANDARD  APPARATUS  SINCE  1904 
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Storage  Batteries 

designed  for 

RADIO 


KICO  "B"  BATTERY 


KICO  "A"  BATTERY 


PACTS  ABOUT  KICO  STORAGE  "B"  BATTERIES— 

1.  Alkaline  type. 

2.  Tbey  eliminate  noises  caused  from  "Bs"  that  are  rapidly  deteriorating. 

8.  The  switch  control  allows  tingle  cell  variations  from  12  volts  up.  (A  critical 
plate  adjustment  is  essential  on  your  detector  bulb  for  C.W.  and  Radiophone 
reception.) 

4.  Rechargeable  from  your  110  Volt  A.G.  line  in  connection  with  the  rectifier 
supplied  with  each  battery. 

5.  Will  last  from  three  to  six  months  on  a  single  charge  while  in  the  detector 
plate  circuit. 

NOT  an  experiment.     All  batteries  sold  with  the  privilege  of  receiving 
your  money  back  If  unsatisfied  within  a  90  day  trial. 
Neat,  Efficient  and  Compact. 
Unlimited  life. 

Plain  With 

22  volts 


6. 


7. 
8. 


16 

24  cell  32  volte 
86  cell  42  volte 
BO  cell  66  volte 
72  cell  100  volte 
106  cell  146  volte 


10.00 
12.00 
16.00 
21.00 


$12410 


17.00 
21.00 


Literature  gladly  furnished, 

KIMLEY  ELECTRIC  CO.,  1355  Fillmore  Ave.,  BUFFALO,  N.  Y. 


RADIO 


Have  you  a  detector  set? 
Then  Listen  in  with  our 

$5.00  ROYALFONE 

13,000  ampere  turns 

This  Headset  gives  results  on 
a  detector  set.  Because  it's 
made  for  a  detector  set. 

Ask  Your  radio  dealer  to  let 
you  listen  in  with  a 

ROYALFONE 
You  will  note  the  difference 

If  he  hasn't  one  write  to 
ROYAL  ELECTRICAL  LABORATORIES 
207  Market  St.,  Newtrk,  N.  J. 


PUMBORMER 


Here's  an  audio  amplifying  transformer  with- 
out any  frills  or  fancy  finishes— just  solid  honest 
value.  The  PUR-A-FORMER  is  compact  and 
strongly  built — amplifies  without  howl  or  dis- 
tortion. Takes  minimum  space  in  your  set  and 
will  produce  results  equal  to  many  selling  at 
double  the  price.  Winding  ratio  4V4  to  1.  Bay 
them  at  all  good  dealer*. 

HARRY  ALTER  ft  CO. 

We  Sell  Wholesale  Only 

126  NO.  MAY  STREET,  CHICAGO,  ILL. 

DEALERS  ONLY- 

Write  for  Harry  Alters  RADIO  "POCKET- 
BOOK."    A  net  price  catalog  of  radio  supplies 

Ciblished  each  month.     Our  wholesale  price* 
t  bottom.    The  RADIO  "POCKETBOOK'r  seat 
free  to  dealers  only.    Use  your  letterhead. 

HARRY  ALTER  &  CO. 
126  No.  May  Street,  Chicago 

We  Sell  To  Dealers  Only 
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It's  that  Sharp  Filament 
Adjustment  that  Pulls  in 

the  Long  Distance  Stations 

CRITICAL  filament  adjustment — too  fine  for 
ordinary  rheostats.  That's  what  turns 
those  C.W.  "squeals"  into  clear,  distinct  sig- 
nals. Whether  it's  voice  or  code  you're  after 
— long  distance  or  greater  clarity  of  tone — 
close  filament  adjustment  is  half  the  battle. 
"Get  their  carrier  wave  and  you've  got  their 
signals" — that's  the  sentiment  of  every  radio 
fan  who  uses  a 


ntiiiiiiiiiiniif! 


minimum! 


Rheostat 

Sfcif  the  Signals  Out  of  Squeals' 
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Controls  the  most  critical  detector  tube.  Smaller  knob 
gives  coarse  filament  adjustment — larger  one,  an  extra 
fine  vernier  adjustment.  Smooth,  easy  action — posi- 
tive contact  always.  Resistance  coils  rigidly  inset  in 
heat  resisting  fibre — no  shifting  of  coils  when  in  opera- 
tion. AU  metal  parts,  binding  posts,  etc.,  heavily 
nickeled.  The  Basco  Vernier  Rheostat  represents  the 
highest  type  of  workmanship  in  EVERY  detail. 
Get  more  out  of  your  set  with  a  Basco  Vernier — the 
super-delicate  filament  rheostat.  Costs  no  more  than 
ordinary  rheostats.    Ask  your  dealer  to  show  you  one. 

OTHER  BASCO  RADIO  EQUIPMENT 

Super-sensitive  Receivers  (2000  Ohm)  $6.00 

(3000  Ohm)  7.50 
Radio  Frequency  Transformers.  .   .  .   .  5.00 

Also  Variocouplers,  Variable  Air  Condensers,  Tube 
Sockets.  Switch  Assemblies,  Crystal  Sets  complete  or 
as  parts.  Binding  Posts^  etc 

Jobbers  and  Dealers:  Write  for  extra  liberal  discount 
and  name  of  our  nearest  local  factory  representative. 
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They 
Also 
Charge 
AUTO 
BAT- 
TERIES. 


FOR  A  FEW  CENTS,  FROM  ANY  100  to  130  P  n  n  A  r^I^C^^'XX,wiiI^,!25 

ftchS  CyclZn\Ayp, SOCKET>  W,TH  A*  F-F  RADIO  RECTIFIER 

over,  Bum  Out,  or  cause  trouble  and  TtwniV^  ^*MCIENCYt  with  Nothing  to  Slop 
|Hat^ally,  Operati„;T„at\re°ntl 

it  Screw  Plug  in  Lamp  Socket  Snan  riin»  »n».H  nf  it  is,  without  even  disconnecting 
will  be  Charged  in  the  morning '  Is"?  not  Iratifvfn* %  TmS  ?witch  &  Battery 

never  fail  &  You  are  always  Ready  to  ReS  KATM^Jnk^ Jour,  Radio  Batteries  will 
A  News;  never  having  tf      caL^of  or  SKd  Y^ZtS^S 
The>  ,  BATTERY  BOOSTERS  .re^S^L^Lt^Sf 

Contained  Portab  y  Handy  Full  Wave  AutomatT  Magnetic 
Rectifying  Charging  Units,  for  100  to  130  Volt  60 CvciIa  C 
Also  For  Other  Cycles.  No  Skill  is  Required.  INFUSIBLE 

^rb°Qn  BfStaV^  Brushes  MaintainUninterruZdService 
Si  A    T&*m-*M*^    TheySaveMoreThanThcyCost&Last  Lifetime.     PUPUUH  PHI^S- 

tV       ■  |yPeB5i»«:Ke*R»d'o*B"B«tterie.UptoI20Volt.  $15 

Type  A-B  Combination  Radio  Rectifier  for 
Chargnc  6  Volt  "A"  &  Auto  Storage  Batterie. 

?yPe,««rl?w°  lB.ttery,Cl,.rKing.t  5  Ampere.  $15 

Eventually YouWillBuvAn  F-F  Tt^tifl^^ 

.nation     Typel 626i.aCombinationOf BothTypel 66&I6 1 2  $28 

hmiJlP%hBut  B  ^ree  "Au*  ^ri^  To  Buy  a  BoosterThanToBeWithoutOne. 

or  Mali  cljX?tnS  Wei*ht8  Complete  With  AMMETER &  BATTERY  rl  .^Z™'    or   Where   Time  ?s 

C  o  n  %?*  v/r«mpt  ShiPmeiit.  If  via  Parcel  Posf  add  PostlL  A  yS  11  10  15Jbs*  PurchaBe  from  Dealer. 
GROT  IP  ruAprrvr  Batt*ry  Bo°^^  charge  BatteS  from  SSfr  i,?""^  Charges.  Or  have  us  ship 
Kk?p  n  CHARGING  use  our  12  Battery  8  Ampere  pu!    WnI    ?   Lifting   PJanta   &   D.C.   Circuits   &  For 

toe^ceTOFac'tuI fe^SSSPMBaT ' 

 C-""rti""  Heoresentative:   Battery  S?rvice  «  Slll„         h™^1  ^g^ND,^  OHIO,  U.S 


MARVELOUS  MUSIC 
OF  THE  AIR 

Beautiful  concerts,  instructive  lectures, 
fortes,  the  day's  news— all  radio  entertain- 
ment comes  true  and  clear  with  the 

Stromberg-Carlson 
Radio  Head  Set 

SSI?C-fIIed  t°"e:    «xt""«>y  sensitive, 

forked  cord  permits  simultaneous  ubc  by 
two  observers.     A  perfected  inatrnn,pnti 

You  may  order  Stromberg- 
Carlson  Radio  Head  Set  and 
other  apparatus  from  youT 
dealer — or  send  for  Bulle 
tin  No.  I029Q  and  order 
direct. 


Stromberg-Carlson 
Telephone  Mfg.  Co. 
Rochester,   N.  Y. 


Price  $7.50 
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AUDIO  FREQUENCY  AMPLIFIER 


MOUNTED  TYPE  M 
m  n«?P     a    £0I?S:  oSnel1  -Bakelfte  Ter- 

Volts       ard:  Ratl°— 9  to  1;  Insulation  teat  1500 

Mounted  Type  M — $5.00 

Semi  Mounted  Type  SM  $4.50 

Unmounted  Type  UM 

Discount  10%   for  cash  with  order 

Designed  by   ^^C^ZAXC^  Engineers— 

a  quality  Name  in  Radio 
THE  STANDARD  TRANSFORMER  CO. 

Warren,  Ohio 
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IMPROVE  YOUR  RADIO  SET 


USE 


•  •  •. 

o 


Front 


PROUDFOOT 
RADIO  APPARATUS 

"Built  Like  A  Watch" 


DETECTOR  UNIT 
COMPLETE 


$15.00 


Special  Features 

Bu.-B.rJ.ck.  Built  in  Rheostat* 

Built  in  Condeneer  .nd  Grid  Leak 
Closed  Core  Transformer*  Direct  Connection.  Without  Lug. 

Removal  Panel — No  Screw. 


Beck 


TWO-STAGE  AUDIO  FREQUENCY  AMPLIFIER 


$35.00 


AU 
Uniti 
Match 


Front 


Back 


Cruver  Mfg-  Co-,   2456  W.  Jackson  BlvcL,   Chicago,  111. 

Most  Dealers  Can  Supply  You  With  PROUDFOOT  RADIO  APPARATUS  &  PRODUCTS 

If  Yours  Cannot.    Write  Us 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


143 


Digitized  by 


Google 


ARE  YOU  FROM  MISSOURI? 


Mounted 

$4.50 


Unmounted 

$3.50 


In  one  month  this  Transformer  has  received  approval  from  Maine  to  California 

THEN  TRY  THIS 

GIBLIN  AUDIO  FREQUENCY  AMPLIFYING  TRANSFORMER 
Designed  for  use  with  standard  amplifying  tubes.    Maximum  amplification  without 
noise  or  distortion. 

May  be  placed  in  any  position  without  pro-magnetic  coupling  or  squealing. 

STANDARD  RADIO  &  ELECTRIC  CO. 


PAWTUCKET, 


Liberal  discounts  to  dealers 


RHODE  ISLAND 


SIMPLEX — that's  your  safeguard 


VARIO-COUPLER  PANEL  VARIOMETER  PANEL 


DETECTOR  PANEL  AMPLIFIER  PANEL 

Also  Unmounted  Variometers  &  Variocouplers 

Simplex  Panel  Units  make  it  possible  to  try  out 
many  different  hook-ups  without  disassembling: 
panels.  These  highly  perfected  units  eliminate 
much  of  the  uncertainty  of  success  in  receiving 
radio  broadcasts  because  they  have  been  designed 
by  men  having  years  of  experience  in  radio 
activities.     Get  them  from   your  dealer. 

SIMPLEX  RADIO  CO. 

1013-15  RIDGE  AVE.,  PHILA-,  PA. 


HERE 


RADIO  CITIZENS 

Complete  stocks  carried 
for  immediate  shipment  of 
the  following  apparatus: 
Grebe  Murdoch 
DeForest  Adams-Morgan 
Acme  Radio  Corporation 
C.  Brandes,  Inc. 
Federal  Telephone  &  Tele- 
graph Co. 


FREE 


BULLETINS 
PRICE  LIST 


Get  the  new  lowest  prices 
on  apparatus  and  supplies. 
Bulletins  and  price  lists  mail- 
ed FREE  on  your  request. 
Send  for  them  today. 

Nash  Electrical  Service  Co. 

Marshall,  111. 
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OneThree-Five Years  from  Now? 

'  I  uME  ftnd  use  are  the  great  laboratory  tests  for  radio  telephone  receiver 
JL  quality.  What  will  your  head-set  be  worth  after  months  and  years  of  use? 
Will  the  steel  still  retain  its  magnetism?  Will  the  assembly  still  exhibit  that 
accuracy  so  necessary  to  the  critical  needs  of  radio?  Will  the  tone  and  volume 
still  have  those  finer  qualities  that  they  possessed  in  their  newness  and  youth? 

Will  YOUR  head-set  be  in  service  one  year  from  nowt 
Three  years  from  nowt    Five  years  from  nowt 


LHE 
goodness 
and  effi- 
ciency of 
•RedHead" 
Receivers  is 
not  a  matter 
of  accident. 
They  were  de- 
signed by  skilled 
radio  engineers 
who  understood 
what  was  needed 
to  make  the  right 
kind  of  radio  'phones 
— the  kind  that  would 
stay  right.  In  the  seven 
years  that  they  have 
been  on  the  market, 
"Red-Heads"  have  come 
into  use  the  world  over. 

At  the  new  low  price  of 
$6.50,  they  are  unques- 
tionably the  biggest  value 
on  the  market  today  in 
3000-ohm,  aluminum 
back  receivers. 

You  take  no  risk  when  you 
buy  "Red-Heads."  We 
guarantee  them  absolutely. 
Your  money  back  if  you 
are  not  satisfied. 


At  your  dealer 's  or  sent  direct 
on  receipt  of  price. 


loirmom 

Newman-Stem  Bldg.,  CLEVELAND,  OHIO 
Producers  of  "Red-Head"  radio  receivers,  "NA  A"  Arling- 
ton Tested  Detector  Crystals  and  the  Teaglc  line  o{  better 
radio  apparatus.  Send  for  descriptive  bulletins. 
DEALERS:  The  Newman -Stern  Co.  is  a  pioneer  radio 
organization.  The  radio  instruments  we  put  out  have 
gained  a  wide  reputation.  It  will  pay  you  well  to  write 
for  our  dealer  proposition. 


THE  NEWMAN-STERN  CO. 

CLEVELAND,  OHIO 
Gentlemen :— Enclosed  is  Money  Order  for  $6.50  for  which  please 
send  me  a  pair  of  "Red- Head"  Receivers.  It  is  understood  that  if 
I  am  not  completely  satisfied  with  these  'phones,  I  may  return  them 
within  seven  days  and  get  my  money  back. 


Name- 


Post  Office  Address  . 


The  name  of  my  dealer  is  . 
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SERVICE 


SATISFACTION 


RADIO  ESSENTIALS 

We  have  for  Immediate  Delivery  Westinghouse  RC  Sett,  Radiotron 
Tubes,  and  Radio  Corporation  UV-712  Transformers 


Radiotron  UV-200,  detector*  $5.00 

Raliotron   UV-201,   amplifiers  6.50 

Radiotron  UV-202,  5  watt  power.  .  8.00 
Radiotron  UV-203,  50  watt  power.  .30.00 

Brack  Arresters,  inside   2.50 

Brack  Arresters,  outside   3.00 

WECO  Dials,  2H"  rheostat  30 

WECO  Dials,  3H"  Instrument  35 

WECO  Dials,  3%"  Instrument  40 

WECO  Sockets  No.  707,  moulded.  .  .75 

Paragon   Rheostats   1.50 

Vernier  Rheostats   1.00 

Crystal   Detectors   1.00 


Clapp-Eastham  RZ  Sets  $100.00 

Clapp-Eastham  HR  Sets   40.00 

Clapp-Eastham  HZ  Sets   40.00 

Westinghouse  RC  Sets   132.50 

Westinghouse  Aeriola  Sr   65.00 

Western  Elect.  Tel.  2200  ohm..  10.00 

Murdoch  Tel.  2000  ohm  #56   5.00 

Murdoch  Tel.  3000  ohm  #56   6.00 

Frost  Tel.  2000  ohm  #162   5.00 

Frost  Tel.  3000  ohm   #163   6.00 

Connecticut  Tel.  3000  ohm   7.00 

UV-712  Trans   7.00 

Variometers  Reg.  Price  $6.50.  .  3.95 


We  axe  distributors  for  the  Radio  Corporation,  Clapp-Eastham,  Murdock,  Frost,  RemJer,  Signal, 
Federal  Acme,  General  Radio,  Bristol,  Everready,  Willard,  Brach,  Keystone,  Conn.  TeL  ft  Elect.. 
and  others. 

We  have  SPECIALS  each  month,  write  for  oar  special  bulletins. 

"You  will  like  trading  with  us."    Try  us  and  see 

Send  64  for  our  catalog.  Dealers  write  for  discount*. 

—  ~  WESTERLY,  RHODE  ISLAND 


WH1TALL  ELECTRIC  COMPANY, 


THE 


/Merit 


LINE  OF  FINER  RADIO  EQUIPMENT 


I 


RADIO  and  AUDIO 
FREQUENCY 
AMPLIFYING 
TRANSFORMERS 
The    design    of  these 
two   pieces    of  appara- 
tus    incorporates  the 
best    principles    of  Ra- 
dio   Engineering:.  Both 


are  identical  in  outside  dimensions  and  appear- 
ance and  together  form  efficient  and  attractive 
additions  to  any  tube  set.  No.  R  801  Audio 
Transformer  (best  suited  to  modern  vacuum 
tube  characteristics).  Price  $4.00.  No.  R 
802  Radio  Transformer  (wilJ  operate  on  any 
wave  length).  Price  $6.60. 

STERLING  RADIO  METERS 

Unusually     accurate  and 
•roughly  reliable  for  indi- 
ing    filament    control  of 
ector  and  amplifier  tubes 
i  1  other  uses  where  accu- 
rate measurement  is  neces- 
sary.    Large    scale  produc- 
n  has  lowered  the  pri;e  of 
these  quality  instruments.    Ammeters  and  volt- 
meters furnished  in  all  standard  scale  readings. 

R  321 — R  842  Price,  $4.00 

R  &43 — O-100  D.C.  Voltmeter.  ...  Price,  $5.00 
charging  rate  optional,  5  or  10  amperes.  Price 
complete  with  plug,  cord  and  charging  leads, 
Sifi.OO.  (West  of  RocWv  Mts.  ^7  00^ 
WE  ALSO  MANUFACTURE— STERLING  POR- 
TABLE RECTIFIERS.  STERLING  FILAMENT 
RHEOSTATS  AND  POCKET  VOLTMETERS 
FOR  TESTING  "B"  BATTERIES. 

THE    STERLING    MFC  COMPANY 

2831  PROSPECT  AVE,,  CLEVELAND 
146  ALWAYS 


"EURACO"  PRODUCTS 

(Guaranteed) 

Compact  —  Interchangeable 

Most  Efficient  —  Accurate: 


Unit 


Mica  CuuucuBcr»  —  Grid  Leaks 
Mountings: 

Interesting  Proposition   for  Dealers 

EUROPEAN  RADIO  CO. 

1342  East  22nd  Street,       Brooklyn,  N.  Y. 


3  for  $1.00 

Na-ald 

Genuine 
Condensite  Dial 

The  dial  that  runs  true. 
Numerals  engraved  on  bevel 
and  knob  so  shaped  that  fingers 
v  do  not  hide  them. 
Thin  edge  with  clear  graduation  to  make 
accurate  reading  easy.  Concealed  set  screw 
in  metal  insert.  Will  not  warp  or  chip. 
Finish  and  enamel  permanent. 

Low  price  with  this  quality  possible  only 
through  quantity  production. 

Special  draler  and  jobber  proposition.    An  opportunity. 

ALDEN-NAPIER  CO. 

52  Willow  St.  P*Pt.M  SPRINGFIELD,  MASS. 
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Improve  Your  Set  with  a  Panel  of 

X*>l   CONDENSITE  \T 

CeloroN 

The  better  the  insulation  the  finer  your  radio  set  will  perform.  Keep  your 
connections  tight  and  your  insulation  right.  This  is  a  radio  axiom.  Here  is 
another;  Get  the  best  panel  obtainable. 

The  essential  qualities  of  a  radio  panel  are  non-conductivity,  strength  and 
appearance.  Condensite  Celoron  is  a  strong,  hard,  waterproof  material  that 
will  give  you  surface  and  volume  resistivities,  and  a  dielectric  strength  greater 
than  you  will  ever  need.  In  addition  to  this,  this  material  machines  readily, 
engraves  with  clean-cut  characters  and  takes  a  fine,  natural,  polish  or,  a 
beautiful,  dull,  mat  surface.  Mount  your  equipment  upon  a  Condensite 
Celoron  Panel  and  note  the  improvement. 

Are  you  a  radio  enthusiast?  Step  into  your  nearest  radio  supply  store  and 
get  a  Celoron  Panel  cut  to  the  size  you  want.  If  by  any  chance  that  dealer 
cannot  supply  you  write  us  direct. 

Do  you  make  radio  equipment?  If  you  are  not  now  using  Condensite 
Celoron  let  us  give  you  the  facts. 

Are  you  a  radio  dealer?  Send  today  for  our  special  dealer's  proposition  cover- 
ing Celoron  Panels  and  Parts. 

Diamond  State  Fibre  Company 
Bridgeport  (near  Philadelphia)  Pennsylvania 

Branch  Factory  Sl  Warehouse,  Chicago 
OFFICES  IN  PRINCIPAL  CITIES 
In  Canada — Diamond  State  Fibre  Co.  of  Canada,  Ltd.,  Toronto 
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DUCK'S  RADIO  CATALOG  No.  16 


Zoo 
PAGES 


Continuously  since  1909  Duck's  Radio  Catalogs  have  never 
been  equaled  for  completeness  and  great  wealth  of  radio  data 

Over  50  pages  of  latest  hook-ops 
(wiring  diagrams)  and  invaluable  and 
up-to-date  data  and  information  on 
radio.  Not  only  a  catalog,  bat  a 
wonderful  textbook  on  radio. 


Dock's   Products  Have 
the  Test  of  Time 
1909-1022 
There  are  many  Duck  prod- 
ucts that  completely  dominate 
all  competitive  types. 

The  Largest  Line  in  America 

 62  Complete  Instruments — 

56  parts. 

DEALERS 
We  want  live,  responsible  deal- 
ers  in  every  city  and  town  In 
the  United  States,  both  for  the 
sale  of  our  extensive  line  of 
radio  apparatus  and  all  other 
worth-while  lines  of  radio 
goods,  on  all  of  which  we  can 
quote  attractive  dealer's  dis- 
counts. We  can  offer  you  facil- 
ities and  advantages  that  n< 
other  radio  house  can  offer. 


C  J  OC-  in  coin  carefully  wrapped 
Oena  S<UC  for  your  copy  of  this 
wonderful  book,  the  most  unusual  and 
complete  catalog  ever  put  between  two 
covers.  Not  sent  otherwise.  Enormous 
cost  and  tremendous  demand  prevent  dis- 

mK2?° in^hS^^radio  has  there  been  such  a  catalog  The  radio  daU  and 
diagrams  embracing  upwards  of  60  pages  give  the  experimenter  more  vatoahl*  and 
up-to-date  information  than  will  be  found  in  many  textbooks  selling  for  W;  and  $1 
ronld  be  aoent  for  a  doxen  different  radio  catalogs  before  you  could  gather  together 
Se  comprehensive  listing  of  worth-while  radio  goods  found  in  this  great  catalog. 

DUCK'S  NEW  MOULDED  VARIOMETER 
Our  new  moulded  variometer  (shown  below)  speaks  for  itself.    For  a 
comprehensive  description  of  the  design  and  radio  thought  bat*  «  uw 
variometers,  we  invite  you*  »t^ntinn  to  our  exhaustive  descriotion  in 
catalog.    In  prettiness  of 


Stood 


design,  compactness  and 
lightness  of  weight, 
we  have  not  seen  any 
variometer  that  we  be- 
lieve compares  with  ours. 
The  forms,  unlike  many 
others,  positively  will  not 
warp.  . 
No.  A900  plate  .vario- 
meter, with  knob  and 
dial,  $7.25 

No.  A901  grid  vario- 
meter, with  knob  and 
dial,  $7.25 

Notes  If  knob  and  dial 
are  not  desired  deduct 
76c 


Duck's  New  Moulded  Variometer 


The  WILLIAM  B.  DUCK  CO.,  243-245  Superior  St,  Toledo,  Ohio 


3000  OHM  SETS,  $3.98 

PLUS  20  CTS.  POSTAGE  AND  PACKING 

Satisfaction  Guaranteed  or  Money  Back 


We  mail  phones  the  day  your  order  arrives.  Every  pair 
tested,  matched  and  guaranteed  as  sensitive  as  $8  to  $10 
Sets.    Circular  Free. 

TOWER  MFG.  COMPANY 

107  STATION  ST.,  BROOKLINE,  MASS. 


BUY 
DIRECT 

SAVE 
MONEY 

ON  GUARAN- 
TEED RADIO 
EQUIPMENT 


.$3.00 

.  2.50 

.  2-25 

.  .60 

,  .65 

.  .65 

.  .25 


43  Plate  Condenser  without  Dials 
23  Plate  Condenser  without  Dials 
13    Plate    Condenser  without 

3"  Dials   

Vacuum  Tube  Sockets  (unbreakable)  

Rheostats  

Mica  Grid  Condensers  

Mica  Phone  Condensers  

Grid  Leaks   

Head  Sets    (3000  ohms)   

Money  back  if  you  are  not  satisfied.  We  operate 
on  small  marsrins.    Send  stamp  if  you  want  folder. 

TEL-O-QUIK  COMPANY 

1446  Wilson  Ave.. 


Chicago,  Ills 


TO  RADIO  DEALERS 

State  Territories  NOW  Open.  Aggressive  Deal- 
ers can  make  good  profit  selling  Guaranteed 
Radio  parts.    Write  for  Complete  Information. 

Ray-Di-Co.  Organisation,  Inc. 
1215  Leland  Ave.,  Chicago 


RADIO  EUWlFtlEJtT 
4021  Ws*t  KinxieSt.  Chicago  111. 
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Low  in  Cosft 

Simple  to  manipulate. 


This  symbol  of  quality 
is  your  protection. 


'J'HE  radio  enthusiast  who  lives  with- 
in ten  to  twenty  miles  of  a  broad- 
casting station  has  exactly  what  he 
wants  in  Radiola  I  (ER  753-A) — low 
cost,  compactness,  portability,  and 
simplicity  of  manipulation. 

Open  the  walnut  cabinet,  and  on 
the  front  panel  you  find  the  tuning 
control,  the  crystal  detector  and  the 
binding  posts.  In  the  body  of  the  cab- 
inet are  the  head-telephones.  Tuck 
away  the  telephones,  close  the  front 
panel,  and  you  can  carry  the  whole 
set  as  you  would  a  satchel. 

Radiola  I  at  your  dealers,  $25.00 

The  Book  That  Brings  Radio  Into  the  Home. 

For  35  cents  you  can  obtain  from  your  dealer 
or  from  us  a  copy  of  the  book  "Radio  Enters 
the  Home."  It  explains  the  principles,  the 
fascination  of  radio  in  plain  English.  It 
describes  Radiolas  and  their  accessories.  It 
contains  the  most  valuable  wiring  diagrams 
ever  published. 


RadioCSo'Cbrporation 

f  ^America 


Carried  like  a 

.Michel  


Sales  Department,  Suite  2068 
233  Broadway, 
New*  York,  N.  Y. 


District  Office 
10  South  La  Salle  St., 
Chicago,  111. 
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 UNASSEMBLED  RECEIVING  SET  

When  you  buy  a  complete  set  jcu  pay  more  for  the  assembling  than  you  do  for  the  actual  materials 
and  parts.  J-Ray  Unassembled  sets  save  you  money  and  give  the  satisfaction  and  fun  of  building  your  own. 

JR-3  Tuner,  Detector  and  1  step  amplifier  set.  Consists  of — Polished  oak  cabinet  18^x7x7  with 
drilled  Formica  panel  to  fit.  2  Variometers  and  1  Variocoupler  wound  ready  to  assemble.  3  Bakelite  dials  ; 
1  b witch  ;  7  points  ;  2  stops;  6  binding  posts  (all  parts  nickeled)  ;  2  panel  mounting  sockets;  2  Fada  rheo- 
stats; 1  grid  leak  condenser;  1  amplifying  transformer:  2  jacks;  1  plug;  all  necessary  brass  parts,  etc. 
with  complete  assembling  directions. 

Range  with  average  antenna  1CO0-2000  miles.     Price.  $35.00 

Same  Set  with  J-Ray  Moulded  Variometers  (assembled)   .  40.00 

Bulletin  S  with  other  unassembled  combination*  mailed  on  request. 
Dealers — We  have  attractive  discounts  on  15  articles.     Write  for  list. 

J-RAY  RADIO  MFG.  CO.,  1618  Chestnut  St.,  St.  Louis,  Mo. 


HYGRADE  SPECIALS 

SWnderviken    Transmitter    Buttons  $0.75 

Electrose  Insulators   (per  Doz.)   2.00 

Binding  Posts  (rubber  Cap)  per  dozen  75 

7  stranded  Copper  Aerial  Wire  200  ft   1.25 

Rheostats,  Fada  75*;  DeForest   1.00 

Klosner  Vernier  Rheostats   115 

Murdock  Rheostats   (with  dial)  85 

Paragon  Vacuum  Tube  Control  Panel .  .  .  5.50 
Chelsea    .0005   m.f.    Variable  Condensers 

(with  dial  A  knob)   3.98 

.001    m.f  4.25 

Arkay  Loud  Speakers   3.89 

Thordarson  Amplifying  Transformers ....  3.75 
Acme  Amplifying  Transformers  (mounted)  4.25 
Acme  R-2  Radio  Frequency  Transformers  4.50 

Federal  Amplifying  Transformers  8  95 

Myers  Audion  High— Mu  Tubes  4.49 

JT766  Eveready  Variable  B.  Battery   1.98 

IX.  100  DeForest  3  coil  mounting  5.75 

6  volt  30  amp.  Marko  Storage  Battery ....  9  50 
6  volt  60  amp.  Marko  Storage  Battery ..  12.05 
6  volt  80  amp.  Marko  Storage  Battery.  .  16.95 
6  volt  100  amp.  Marko  Storage  Battery.  .21.50 
MAPITn  batteries  are  constructed  with 
lfl/il\l\vr  hard  rubber  jars,  and  are  guar- 
an  teed  for  two  (2)  years.  Batteries  fully 
charged  when  shipped  - 

Above  prices  are  F.  O.  B.  New  York 

Hygrade  Electrical  Novelty  Co. 

41  West  125th  Street,  New  York,  N.  Y. 


RADIO  CLUB  PINS 


Des.  £937 


An  emblem  made  to  order  for  yom 
Club  will  work  wonders — Wr'te 
today  for  free  52  page  catalog 
showing  Radio  emblems,  c'ass 
rings  and  pins.  Samples  loaned 
to  officers. 

METAL  ARTS  CO.,  INC. 

7753  South  Ave.,  Rochester,  N.  Y. 


SOUTHERN  RADIO  CORPORATION 
Radio  Engineers  and  Jobbers 
90S  Realty  Building,  Charlotte,  N.  C 


Armstrong  Super 
Regenerative  Circuit 

Complete  blueprint  and  descriptive  matter  $0.25 
400  turn  Honey-comb  Coils  (unmounted)  1.00 
1250  turn  Honey-comb  Coils  (unmounted)  2.40 
1500  turn  Honey-comb  Coils  (unmounted)  2-80 
Add  $1.00  to  above  prices  for  mounted  coils. 

We  can  also  supply  the  necessary  choke  coils 
and  12,000  ohm  resistance  used  in  this  cir- 
cuit. 

Dealers  write  for  Discounts 

FRANKLIN  RADIO  MFG.  CO. 

711  Penn  Ave.,  Wilkinsbur*,  Pa. 
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$6.00  from  your  dealer.  No  exposed 
wiring  to  break  or  short.  Can't  be 
incorrectly  connected.  No  impregnat- 
ing compounds  for  insulation,  thus 
avoiding  noises  due  to  losses.  TESTED 
FOR  600  VOLTS  A.  C.  Ideal  for 
power  amplification.  For  use  with  any 
V.  T.  in  any  circuit.  REMEMBER 
THE  NAME— 3  Y  Q. 


Joy  With  Every  Step 

We  invite  you  to  pass  judgment  on  a  remarkable  achievement  in  Audio  Fre- 
quency Amplification.  In  the  name  of  the  3  Y  Q  Transformer  you  have  been 
promised  amplification  without  distortion  and  Radio  Engineering  ability  has 
completely  filled  that  promise. 

Delving  straight  to  the  heart  of  good  engineering,  radioists  demand  the 
rarest,  the  most  unusual  trait  in  a  transformer — absolute  dependability. 
They  require  that  the  transformer  of  their  choice  shall  be  so  correct  electrical- 
ly, mechanically  and  in  theory  that  they  need  give  it  no  thought  save  admir- 
ation for  its  consistent,  flawless  performance. 

The  3  Y  Q  Transformer  meets  those  requirements.  There  is  amplification 
in  3  Y  Q  Transformers  that  gives  joy  with  every  step.  Howling  and  distor- 
tion due  to  electrical  leaks  and  high  mechanical  resistance  has  been  elimin- 
ated by  master  Radio  Engineering  construction.  New  mechanical  and  con- 
structional laws  have  been  proven  true  by  3  Y  Q  results. 

The  proof  of  these  facts  rests  with  you.  Discriminating  radioists  everywhere 
are  according  first  place  in  their  favor  to  the  3  Y  Q  Transformer.  It  deserves 
the  same  favorable  verdict  from  you  and,  once  you  have  tried  and  tested  the 
3  Y  Q  Transformer,  that  verdict  will  be  assured. 


Federal  Institute 

of 

Radio  Telegraphy 

2nd  &  Federal  Sts.,    Camden,  N.  J. 
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TRIPLEX 
FILAMENT  METER 

Filament  control  by  the  use  of 
proper  instruments  in  receiving 
sets  is  the  trend  of  the  times. 
The  Jewell  triplex  filament  in- 
strument, made  as  an  ammeter 
or  voltmeter,  places  on  your 
panel  the  proper  means  for  con- 
trolling the  filaments  of  three 
tubes.  It  has  a  self  contained 
mechanism  for  switching  to 
either  tube  and  being  of  small 
size,  can  be  accommodated  on 
the  most  compact  tube  set. 

PRICE  $10.00 

We  were  the  first  to  supply  a 
complete  line  of  miniature  radio 
instruments  of  uniform  size. 
Ask  your  dealer  or  write  to  us 
for  complete  radio  circular. 

Jewell  Electrical  Instrument  Co. 

1650  Walnut  St.,  Chicago 


JOBBERS  AND  DEALERS 


BIG 
MONEY 
IN 


ms 


Radio 
Equipment 


The  demand  for  RTS  Equipment  has  become  so 
great  that  for  two  or  three  months  we  have  been 
behind  on  orders.  But  now,  with  our  greatly  en- 
larged plant,  we  are  able  to  supply  standard  and 
special  equipment  to  dealers  and  jobbers  in  any 
quantity. 

We  show  here  one  article  that  has  proven  exceed- 
ingly popular. 


RADIO  TESTING  STA  Grid  Condenser 

RTS  Capacity 
Binghamton.N.Y.    .0005  MF 


The  RTS  Condensers  shown  above  are  standard  in 
type  and  among  the  leaders  in  the  industry.  They 
eliminate  howling,  clear  up  phone  speech  and  make 
the  tubes  perform  perfectly.  Furnished  with  mount- 
ings complete,  ready  for  connections.  Every  con- 
denser is  thoroughly  tested.  They  are  made  in  three 
capacities. 

Retails  at 

Grid  Condenser  .0005  M.  F.  30* 
Grid  Condenser  Sl  Leak,  combined  45* 
Phone  Condenser  .0O13  M.  F.  30* 

This  new  R.  T.  3.  Cord  Tip  Jack  leads  the  way 

in  price  particularly.  Used  in  place  of  ordinary  jack 
in  Detector  and  last  stage  of  amplification,  and 
in  place  of  binding  post  and  for  experimenters 
in  making  any  desired  connection. 

A — Illustrates  inside  of  jack. 
Constructed  of  spring  phosphor 
bronse  highly  nickel  plated.  By 
method  of  a  wiping  spring  con- 
tact a  clean  and  positive  con- 
nection is  always  assured.  "Where 
others  sell  from  $1.00  to  $2.50 
the  R.  T.  3.  Cord  Tip  Jacks  are 
60#  per  pair. 

Amateurs  order  direct  from 
dealers.  If  they  can't  supply  R.  T.  S.  will  supply 
you  direct. 

JOBBERS  AND  DEALERS  OPPORTUNITY 

Now  is  the  time  to  cash  in  big  profits!  Amateurs 
in  all  parte  of  the  country  are  demanding  RTS 
Equipment  and  Specialties.  Write  today  for  price 
lists  and  liberal  discounts  to  the  trade. 

RADIO  TESTING  STATION 

Dept.  Q-ll,  25  Sturgi*  Street 

Bingham  ton,  New  York 


Na-ald 

Small  Space 
V.  T.  Socket 


85c  each,  3  for  $1.00,  Moulded  genuine  condensite. 
Requires  but  small  space  for  mounting.  Readily 
accessible  binding  posts.  No  excess  metal  to  in- 
terfere with  efficiency.  Unaffected  by  heat  of 
bulb  or  soldering  iron.  Phosphor  bronxe  contacts. 
Nickel  plated  brass  binding  screws.  Slash  cut  slot. 
Price   possible   because    of    large  production. 

Special  proposition  to  dealers  and  jobbers. 

ALDEN-NAPIER  CO. 

Dept.   M.  . 
52  Willow  St.,       SPRINGFIELD,  MASS. 


ATTENTION  RADIOTICS 

IF  YOU  USE  AMPLIFYING  TUBES 
you  can  make  your  Victor  talking  ma- 
chine a  RADIO  LOUD  SPEAKER,  with 
a  "BEEKO"  Radio-Phone  attachment. 
Sample  by  mail,  40#. 

Liberal  discount  in  quantities 

J.  H.  BUNNELL  &  CO. 

32  Park  Place,    Department  Q    New  York 
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Radio  "A"  and  "B"  Batteries 

in  Hard  Rubber   

A  "Batteries-  One  Size  only-  6  Volts- 75  Ampere-hours 


Case — Hard  Rubber 

•Cover — Hard  Rubber 

Base — Hard  rubber 

Handle — Reinforced  Hard  Rub- 
ber. 

Plates— Positive 

Negative  A" 

Outer  Neg. 
Separators — Port  Orford  Cedar 

Cover  Bushings — Non-Leak 
Connections — 2,  4  or  6  volts. 


LIST  PRICE 
Charged — Ready  to  use 


Battery  and 
Handle... 


Cover,  extra. 


$20.00 
$2.00 


Radio  demands  and  deserves  the  Best 

Eliminate  the  Noise  Nuisance 

Much  of  the  "crackling"  and  "frying"  blamed  to  "static"  is 
caused  directly  by  second-hand  automobile  Btarting  batter- 
ies, automobile-type  thin-plate,  thin-separator,  "Radio"  "A" 
Batteries,  and  defective  or  partly-discharged  Dry  "B"  Bat- 
teries or  flashlight  cells. 

Steady,  dependable  Voltage  is  given  by  USL  RADIO  "A"  AND  "B" 
BATTERIES  Designed  for  and  made  only  for  Radio  Service  by  a 
world's  leader  in  Storage  Battery  Manufacture. 

€iB"  Batteries     One  Size  on/y     24  Volts      2  Ampere-hours 

LIST  PRICE 


Case — Hard  Rubber 
Covers — Hard  Rubber 
Hates — Positive  A" 
Negative  A" 
Separators — Port  Orford  Cedar 
ft". 

Terminals — Brass 
Connections — 2  to  24  volts 


Charged — 
Ready  to  Use 

$11.00 

Non-Slop  and  Non-L«ak 
In  Any  Position 


Guaranteed  under  the  standard  USL  Service  Policy 


USL  Radio  "A"  Batteries 

Also  in  Wood  Cases 
Mahogany  or  Mission-Oak  Finish 

PRICE  LIST 

DXA  303X— 24-30  Amp  Hrs.  $11.50 
DXA  305X— 65-75  Amp.  Hrs.  $15.00 
DXA  307X— 95-105  Amp.  Hrs.  $22.00 
DXA  309X— 130-140  Amp.  Hrs.  $28.00 
(In  Canada — 20%  additional) 


118  Central  Distributing  Points 
5000  USL  Battery  Stations  and  Dealers 
_  Everywhere 

Us  Slight  &  Heat  Corporation 

NIAGARA  FALLS,  N.  Y. 

Factories 

Niagara  Falls,  N.  Y.,       Niagara  Falls,  Canada, 
Oakland,  Cat 
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VERNIER  RHEOSTAT 


The  Jewell  vernier  rheostat  is 
extremely  simple  and  substan- 
tial in  construction,  employing 
a  new  principle  of  contact  which 
we  have  patented.  Made  of  the 
highest  grade  bakelite  and  using 
the  best  resistance  wire  obtain- 
able. Very  fine  adjustments 
are  obtained  by  a  single  turn 
of  the  knob.  Ask  your  dealer 
or  write  to  us  for  special  cir- 
cular. 

PRICE  $1.00 

Jewell  Electrical  Instrument  Co. 

1650  Walnut  St.,  Chicago 


KING 

Rheo-Socket 

Another  Radio  Surprise 

Price  $3.00,  f.  o.  b.  New  York  City 


Compact,  increased  efficiency,  shorter 
connections,  less  wiring — brings  in  sta- 
tions you  never  heard  before.  Make 
this  a  part  of  your  up-to-date  set. 

A  high  grade  article  in  Red  Bakelite 
with  Phosphor-Bronze  Contacts  and 
Alloy  Resistance  Wire. 

For  Base  or  Panel  Mounting. 

KING  AM-PLI-TONE 

82  Church  Street,  New  York 


Novo 

BATTERIES 
FOR  RADIO 


DEPENDABLE 
G  U ARAN TEE D 

ASK  YOUR  DEALER 

NOVO  MANUFACTURING  CO. 

424-438   W.  33C£  STr 
NEW   VO  R  K 

531  SO  DEARBORN  ST.. CHICAGO. 


APEX  SERVICE 

All  orders  shipped  same  date  as  received.  Try  our 
service — you    will    like   it.     Price    bulletin    »ent  on 

receipt  of  2f  stamp. 

Frost  Phones — 2000  ohms  .$6.00 

Frost  Phones — 3000  ohms   6.O0 

Brandes  Superior — 2000  ohms   8.00 

Western    Electric — 2400    ohms  12.00 

Baldwin   Mica   Diaphragm  16  00 

Radiotron  UV20O  Detector   5.00 

Radiotron  UV201  Amplifier  6.50 

Radiotron   UV202   5   Watt   Power   Tube   8.00 

Air-Way  Variometer   4.50 

AirWay    Variocoupler   430 

Standard  Variable  Condenser  11  (.00025  mfd.)  3.25 
Standard  Variable  Condenser  21  (.0005  mfd.)  .  .  3.50 
Standard  Variable  Condenser  41  (.001  mfd.)  .  .  4 .DO 
Apex   Bakelite  Dial  3",   Vi"  or    ft"  75 

APEX  RADIO   COMPANY,  INC. 

1105  W.  69th  St.,  Dept.  Q,  Chicago,  111. 
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It  Pays  To  Buy 
Where  You  See 
This  Sign 

Mr.  Dea'er: — If  you  are  * 
progressive  merchant  you 
will  be  interested  in  this 
sign.     Write  us. 
RADIO  SERVICE,  INC 

80  Washington  St„  N.  Y. 
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Wimco  Announces 


THE  WIMCO  VARIABLE  CONDENSER 


After  months  of  experimentation  to  produce  a  really  good 
Variable  Condenser,  we  take  pleasure  in  introducing  to  the  trade 
The  WIMCO  Variable  Condenser,  which  will  be  furnished  in  43, 
23  and  3  plate  type.  Tests  conducted  by  the  Washington  Radio 
Laboratory  show  that  The  WIMCO  Variable  Condenser  of  the  43 
plate  type  has  a  resistance,  at  maximum  capacity,  of  but  .018 
ohms,  and  the  capacity  at  zero  on  the  scale  is  but  15  micro- 
microfarads.  These  values,  we  believe,  are  lower  than  in  any 
other  condenser  manufactured  for  general  amateur  use. 

The  WIMCO  Variable  Condenser  is  now  in  production  and 
your  orders  will  have  our  best  attention. 

We  have  a  very  attractive  proposition  for  the  Jobber,  and 
solicit  inquiries.  Write  for  complete  price  list  and  discount 
sheet. 


THE  WIRELESS  MANUFACTURING  CO. 

CANTON,  OHIO 

Manufacturers  —  Distributors 
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CLASSIFIED  ADVERTISEMENTS 

Six  cwU  per  word  per  Insertion,  in  advance.  Name 
and  addreee  must  be  counted.  Each  initial  counts 
as  one  word.  Copy  must  be  received  by  the  10th  of 
month  for  succeeding  month's  issue. 

WEST  COAST  signals  all  over  the  room  with  4GL 
radio  frequency  transformers.  Range  200-600.  Price 
§3.15  each  with  circuit.  Savannah  Radio  Shop,  1223 
East  Duffy  St.,  Savannah,  Ga. 


PRINTED  CARDS  and  Stationery.  |  Something  Different. 
Printed  cards  $3.75  per  600.  Write  for  samples.  Sta- 
tionery samples  and  prices  upon  request.  F.  Earl  Beau- 
dry,  Radio  4FA.    P.  O.  Box  746,  " 


ton-Salem,  N.  C 


FOR  SALE — Regenerative  tuner  with  2  step,  $100, 
with  tubes,  batteries,  rectifier,  $150.  Will  trade  for 
alto  saxophone.  Other  apparatus  for  sale.  Grant  Bolts, 
St.  Marys,  Ohio. 

HAVE  900  CYCLE,  200  watt  self  excited  alternators 
for  sale.  Are  like  new.  Price  $28.  Great  for  the  platee 
of  those  tubes  and  some  note.  Dope  on  request.  Also 
have  high  voltage  transformers  for  spark.  V.  M. 
Bowers,  1666  W.  Congress,  Chicago,  111. 

WANTED:  Omnigraph  with  Continental  dials.  Write 
Dr.  Peter  J.  Brown,  Racine  Wis. 

RUBBER  STAMP  with  large  cell  letters  50c;  Radio- 
grem  and  Relay  Radiogram  blanks  25c  per  hundred 
Post  Cards  60c  hundred.  Send  us  your  orders.  Caro- 
lina Printing  A  Stamp  Co.,  Wilmington,  North  Caro- 


VARIOMETERS  (Mahogany)  $3.50;  23  Plate  Conden- 
sers $2.70;  43  Plate  Condensers  $3 AO;  Switch  Levers 
$0w40;  Nickel  Plated  Switch  Points  per  Dos.  $0.20; 
Westinghouse  1%  volt  Tubes  $6.00;  Sockets  for  West- 
inghouse  Tubes  $1.50;  Manhattan  A  Turney  Phones. 
Cash  or  M.  O.  Add  Postage.  Columbia  Radio  Com- 
pany, P.  O.  Box  1720,  Washington,  D.  C 

RADIO  STORAGE  BATTERIES  $6.50  to  $15.50  Mi- 
raco   Radio   Products.     Aeroplug   Aerials   $130  ea. 
Send  stamp  for  folders.    Lloyd  E. 
way,  Everett  49,  Mass. 


Clark,  363  Broad- 


COMPLETE  SET  OF  NEW  PARTS  for  3  step 
meter  set,  including  panel,  knobs,  cabinet  and 


tubes. 
Box  1060, 


Want  3A  or  5  x  7   Graflex  camera. 
Greensboro,  N.  C 

FORCED  SALEi  DeLuxe  Short  Wave  Regenerative 
Tuner-Detector,  $29;  Supreme  Quality  two  stage  Am- 
plifier, $22;  New  Hammond  Mathematical  Typewriter, 
$60;  $55  Vocaloud  at  highest  bid;  Standard  Detector 
2  step  $26;  Big  list  radio  parts  at  half  price.  Palmer 
Craig,  3401  Glenmore  Ave.,  Cincinnati,  Ohio. 


$1.90;  1  Remler  Detector  Panel  $6.50;  2  pair  Mur- 
doch $56  2000  ohm  phones,  $3.75  each;  5  S.P.S.T. 
Switches,  22*  each;  70  switch  points.  $1.40;  1  single 
circuit  Jack,  70* ;  2  Filament  control  2  circuit  jacks 
90*  each;  2  Acme  Audio  transformers,  $3.75  each; 

1  UL1008  Helix,  $6£S;  3  UC1014  Condensers,  $1.7S 
each;  1  UP  1016  Power  Transformer.  $31.00;  1  500? 
ohm  grid  leak,  $1.00;  4  UT541  Sockets,  $1.75  each; 

2  Kenotron  UV217  Rectifiers,  $22.50  each:  ICR. 
0-10  H.WJL,  $4.00;  1  UT1357  Magnetic  Modulator, 
$9.00;  2  Penn  C  Junior  Regenerative*  (Write  for 
description),  $36.00  each;  1  Penn  C  2  Stage  Audio 
Amplifier.  $35.00;  1  Magnavox  R-3  $36.00;  VW  spooU 
mS.C.C  wire,  40*;  1  18x6xVs  Formica  Panel, 
$1.75;  3  feet  Formica  3Vt"  tubing,  $2*00;  1  Gross 
O.  H.  N.  P.  Wood  Screws,  $1.00;  24  6x6  Formica 
Panels,  25*  ea.  Will  ship  C.OJ>.  Send  your  order 
today.    Eastern  Ohio  Radio  Ok,  East  Palestine,  Ohio. 

FOR  SALE:  Ten  (10)  Dynamotors:  Motor  Side,  6 
volts;  Generator  Side,  600  volts;  Manufactured  for 
the  United  States  Aviation  Service.  Price,  $36.00. 
Eksaf  Trading  Company,  1515  Eastern  Parkway, 
Brooklyn,   N.  Y.  

FOR  SALE:  Two  thirty  foot  steel  radio  towers  special 
construction.  Flat  top  antennae,  5  wire  also  if 
desired.  Full  particulars  from  R.  F.  Fowler,  Frank- 
fort, Indiana.  9BK. 

FREE — We  will  give  you  a  copy  of  Twenty  Radio- 
phone Diagrams''  free  with  your  order  el  $15.00 
worth  of  radio  supplies.  Ws  have  a  complete  line 
of  standard  apparatus,  tubes,  etc,  etc^  at  standard 

¥ rices.  Try  our  service  and  you  will  use  no  other, 
welve  hour  service  or  your  money  will  be  returned. 
Florman  Radio  Laboratories,  Dept.  B,  McPherson, 
Kansas. 

AMAZING  PRICES  on  standard  equipment,  lists  free. 
Rectifier  Plates,  72  square  inch  sheets.  Lead  60*, 
Aluminum  75*.  Stewart  Semi-Dry  Mahogany  Radio 
Batteries,  60  amperes,  $14;  100—$16.  Two  years 
written  guarantee.  Howard  Frasler,  5714  Hasel  Ave- 
nue, Philadelphia. 

UV  203  FOR  SALE — Never  used  with  socket  $25.00 
plus  express.    Radio  5SR. 

SELL:  Half  kilowatt  Thordarson,  $10;  Murdoch  O.  T. 
$3;  2  Murdock  Condensers,  $130  each;  Murdock  aerial 
switch,  $3;  Remler  variometer,  $3.  Pliny  Goddard, 
Leonla,  New  Jersey. 

TURNEY  SPIDER  WEB.  Duplex  and  Remler  Detect- 
or outfit,  new,  $17.00.  W.  D.  Hamilton,  26  Alder- 
man St.,  Springfield,  Mass. 


FOR  SALE:  Clapp-Eastbam  Type  ZRF  Regenerative 
Receiver  and  Type  ZRD  Tube  Control.  Complete  % 
K.W.  Spark  Transmitting  set.  Panel  detector*  Federal 


LOOK  I  9BUD's  20  watt  CW.  Fone.    Everything  com- 
plete to  use  $250.00  Cash.    Write  for  details.  The 
best  set  in  materials,  design  and  operatf 
saw.    Act  now.    Box  967,  Ogden,  Iowa. 


stion  you  ever 


EXCELLENT  CONDITION:  Oapp-Eastham  HR  Re- 
ceiver, $25;  Amrad  Coil,  gap  and  electrolytic 
interrupter  $15.  Thordarson  Transformer.  $3;  Donald 
Detwiler,  1120  Va.  Ave„  S.  W.  Washington,  D.  C 

FOR  SALE:  Grebe  CR-5  ( 150- 3000m.)  regenerative 
receiver  and  detector,  slightly  used.  $75;  Grebe  type 
RORD  detector  and  two-step  with  UV-712  trans- 
formers, $65;  Short  wave  regenerative  (Baldwin  vario- 
meters and  variocoupler  in  Grebe  cabinet)  $65;  Gen- 
eral Electric  AA-1400  detector  and  two-step  (metal 
cabinet),  $70;  R-3  Magnavox  loud  speaker,  $40;  Pair 
Seibt  2000  ohm  fones,  $14;  Pair  Western  Electric 
fones  $8;  F-F  Battery  Booster,  6  amps,  $12.  All 
apparatus  guaranteed  in  excellent  condition.  Sent 
postpaid  East  of  Mississippi  on  receipt  of  price.  Jack 
Dunham,  49  Overlook  Circle,  New  Rochelle,  N.  Y. 

FOR  SALE:  To  close  out  business,  all  articles  brand 
new,  guaranteed.  10  Howard  Rheostats,  80*  each; 
6  Paragon  Sockets  75*  each;  8  Radiotron  Amplifier 
tubes  $5*25  each;  1  Hipwell  Multiphoue,  $2.00;  1 
Telmacophone,  $15.00;  3  Rasla  Radio  Frequency  trans- 
formers, $3*50  each;  2  Radio  Corporation  UV-1714 
Transformers,  $6.00  each;  1  Brach  Lightning  Arrester, 
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Amplifying  transformer.  Federal  Desk  Microphone, 
Radiotron  UV202  and  other  CW.  apparatus.  Pah* 
phones  and  condensers.  Bud  Hartmann,  73  Liberty  St* 
Meriden,  Conn. 

TENTH  HP  Emerson  DC  Motor,  $10.  Hasen,  627 
Fillmore,  Topeka,  Kansas. 

$1.00  RADIO  FREQUENCY  TRANSFORMERS— Hear 
distant  stations.  Designed  to  fit  any  standard  socket. 
Three  sizes  160 -BOOM:  500-1000M;  1000-2000M.  Com- 
plete set  of  parts  and  full  directions  tor  assembling, 
postpaid,  $1.00;  3  for  $2.75;  6  for  $5.00.  Arkenberg 
Agency,  702Q,  World  Bid*.,  N.  Y. 

LOOK:  Formica  Panel*  6-12,  $0.95;  6-21,  $1.65,  Mahog- 
any finshed  cabinets  to  fit  respectively,  $3.00,  $4.00, 
Radiotron  Detectors  $4.50,  Murdock  fones,  $4-60, 
Manhattans  $5.40,  B  Batteries  22 Vs  volts  $2.50  and 
$1.60  each,  Variocouplers,  $4.50;  Crosfey  Variablea 
Model  B,  $1.65.  Home  Radio  Company,  140  Liberty 
Street,   Bowling  Green,  Ohio. 

CHEAP  s  Set  honey  comb  coils  mounted  on  new  plugs 
LI 00  to  LI 500  triple  gear  panel  coil  mounting,  new/ 
pah*,  3000  ohm  Murdock  receivers,  used  pair  2000 
ohm.  Electro  phones,  audiotron  bulb  with  socket.  500 
volt,  100  watt  generator,  40  volt  generator.  Lot  other 
stuff  all  in  good  condition.  All  letters  answered.  J. 
P.  Hyde,  Markham,  Va. 

EDISON  B  BATTERY  ELEMENTS  10c  a  pair.  Pont 
Paid.  18  pairs  will  make  a  24  volt  Battery.  Joneph 
Ins  tone,  703  Carroll  St.,  Brooklyn,  N.  Y. 

FOR  SALE:  1  K.W.  Acme  Transformer,  $18;  jOOT 
ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 
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Mfd.  '257060  volt  Dubllier,  $25,  General  ~Radlo  0-5 
hot  wire  Ammeter  $6,  large  new  lightning  switch, 
$2.50;  all  excellent  condition,  2UK.  

A  REAL  radio  frequency  transformer  for  amateur  use; 
heats  anything  on  the  market;  range  200-600  meters; 
designed  by  4GL;  price  $3.16  each  postpaid  anywhere 
in  0.  S.  -Circuit  with  each  transformer.  Savannah 
Radio  Shop,  1223  East  Duffy  St^  Savannah,  Ga. 


BARGAINS: 
Transformer,  $11.75; 
$1340.  — 
Conn. 


CR3.  $3640:  80  watt  Acme  CW. 
1.75:  UVZOl's,  $6.76;  Baldwin  Fones. 
Write  for  list.    Henry  Kultkowski, 


FOR  SALE:  One  410  Winchester  trap  gun  with  com- 
plete trapehootmg  outfit.  Need  CW  apparatus  or  Bin- 
Dan  Lake,  Lain  City,  Kansas. 


CALLS  HEARD  CARDS 


 iRDS  printed  o 

tab,  $1.80  hundred  up.  Your  call  m  colors.  Samples. 
6AVO,  746  So.  Armstrong,  Kskomo,  lad. 

BARGAIN:  Westmghonse  RC  receiver  and  two  stage 


amplifier  in  cabinet.  $75;  1/6  HP  10  vol 
tor,  $18;  8  ampere  battery  charger,  $6. 
on  reeueet.   A.  R.  Lombach,  137  Wan 


Further  details 
Walnut  SU  Reading, 


FIRST  $28  Money  Order  takes  my  Reinartx  Tuner. 
Formica  panel  Crosier  cabinet.  Also  2  Chi-Rad  Vario- 
meters $3.00  apieceuJCroeley  Condensers,  8140.  Rham- 
stine  Amplifying  Transformers,  $340.  OCHF,  Rubert 
Lewis,  Princeton,  UL 

SELL:  Complete  1  K.  W.  Spark  Transmitter.  $4640. 
Good  Condition.    Uavule,  Beta  503,  Whuto  ~ 


N.  C 


-Sale 


UcTIGHE  STORAGE  B  BAa 


 vTTERIES,  | 

phonos,  $640.    All  new; 
Latrobe  Radio  Service,  Latrobe,  Pa. 


W  ta*MadJuettMc 
Co.  oil  cooled  trans! 


FOR  SALE:  $30  Station  600.  Five  watt  ] 
200  watt  Acme  transformer,  etc**  cosapls 
9WTX    6BZY   and  average    180   miles.     Write,  G. 
Msxhfcn,  66  Peralta  Ave*,  San  Francisco,  California. 

FOR  SALE:  1KW  tranemitter  NEW.  Positively  has 
never  been  used.  y.  HP  Crocker  Wheeler  special 
synclu^ocms^  type^  llOv  motor  Bell  rotary  spark  gap 
mm  „.  «  "**  *  *  is  1  K.W.  Electrical  EngineeiTng 
former  20,00Ov,  O.  T.  has  2  inch 
.  1  inch  sec  Cond.  plates  14V«x 
lass  lead  foiled  shellaced;  8  gsJ.  tested  high 
_  oil  for  condenser;  $120  takes  the  above. 
Omnigraph  16  Disc  type  $1240.  Harry  Martin,  1446 
John  Ave*  St.  Louis,  Mo. 

ANY  PRICE  for  March  and  June  1016  QST.  W. 
A.  Mason,  Avon  Lake,  O. 

FOR  SALE:  Grebe  CR-6  and  two  step  amplifiers.  Irvm 
Mnnror,  Minsrsvlllo,  Pa. 

BARGAIN:  New  Western  Electric  Loud  Speaker.  Never 
out  of  box  $136.  Also  New  Western  Electric  $16 
as,  $11.  Going  away  December.  First  money 
them.    George  Men,  606  26th  north,  Seattle, 


volt  generator,  chopper,  Magnetic  Modulator.  Meters, 
tubes,  etc.  Have  worked  1100  milee — heard  much 
farther.    Like  new.    H.  C  Powers,  Toulon,  111. 

OOX  SPARK  FOR  SALE  Complete  1KW  set.  Bar- 
gain  at  $6040.  Write  for  description.  Box  2332, 
Louisville,  Ky. 


OUR  OSCILLATOR  ATTACHMENT  makes  any  re- 
generative receiver  super-regenerative.  In  cabinet, 
$40;  mounted  open,  $36;  parts  only,  $28.  Radio 
Panel  Shop,  Junction  City,  Kansas. 

WANT  New  York  Wireless  Institute  model  Omni- 


graph.  Have  high  power  prism  hn  oculars,  _ 
French  glass  worth  $46.  E.  H.  Reeves,  1231  East  100th 
St^  Cleveland,  Ohio. 

FOR  SALE:  All  Brand  now  apparatus,  never  used. 
3  pre.  Federal  2200  ohm  Receivers,  $6.75  each;  5  pre. 
Murdoch,  Number  56,  3000  ohm  receivers,  $6.00  each. 
2  Paragon  Vt.  Controls,  $4.75  each;  1  Westinghouse 
RA.  Tuner,  $6640;  1  Westinghouse  detector  and  two 
step  amplifier,  type  DA.  $60.00,  1  Radio  Corp.  Micro- 
phone Transformer,  $640;  1  Magnavox  two  step 
power  Amplifier,  $6840,  2  Brach  outdoor  lightning 
arresters,  $244  each;  2  Brach  Indoor  Type  Arresters 
$240  each;  4  UV200  Detector  Tubes,  64J25  each. 
5  UV201  Amplifier  Tubes,  $640  seen.  All  sent  pre- 
paid, everything  guaranteed  to  be  brand  now.  Have 
more  parts,  etc.  Wesley  Robinson,  Jr.,  St.  Marys, 
Georgia. 

IDO  IS  EASIEST  and  best  International  language. 
Information  free.  Rostrom,  7616  Tioga  Street,  Pitts- 
burgh, Penn. 

BARGAINS:  Large  Eveready  tapped  B  batteries  $244. 
Finest  quality  Sin.  bakelite  duds  75*.  7  strands  22 
tinned  copper  aerial  wire  75f  hundred  ft.  43  plate 
variable  condenser  $3.75.  23  plats,  $3JW;  3  plate 
Vernier  cond.  $1.25.  Add  postage  to  your  city. 
Terms  28%  with  order,  balance  COD.  We  will  quote 
on  any  standard  apparatus.    The  Radio  Shop, 


prices 
Hobar 


SELL:  "E"  Baldwins  $6.  Two-step  tubes  tt8.  De- 
tector panel  $8>  Duplex  Rotary  Gap  $15,  OT,  $244. 
Ted  Roster,  Craw  fords  ville,  Ind. 

BARGAIN!  150-600  meter  regenerative  receiver,  $15: 
5000  meter  "sinokestack"  loading  coil,  $6.  W. 
Schwaner,  Boonton,  N.  J. 


FOR  SALE:  Grebe  CRS,  64040;   

two  step  with  automatic  filament  control,  $40.  Special 
price  on  complete  receiver  and  1KW  transmitter. 
Harden  ShameT,  Gibson  City,  IU. 


FOR  SALE:  Spark  Set,  Bargain,  write  for  particulars, 
Arno  Meyer,  St.  Petersburg,  Florida. 

BLACK  FIBRE  PANELS  nicely  finished  7"xl8"A<' 
$1.26,  cut  to  order  any  else  41*  so.  in.  Immediate 
delivery.     Geo.  H.  Mollahan,  Lowell,  Mass. 

GREBE  CR-5,  $65,  Brand  new  John  Naratil,  Palmar-  Vork*City. 
ton,  Pa.   — 

TESTED  GALENA  CRYSTALS  From  our  own  Mines 
shaped  and  teeted  at  the  mine  in  best  standard  hookup 
— direct   to  user.     A  real  crystal — not  a  pinhead. 

Ive  cento  postpaid,  Ave  for  $140  to  group 
Ozark  Crystal  Cov,  Box  1,  Morrellton,  Mo. 


TWO  NAVY  DYNAMOTORS  for  direct  current, 
27  volts,  00  Watts,  Input;  350  Volts,  30  watts,  out- 
put. In  spring  frame,  $4640.  Singly  $2240.  Ton 
watt  CW.  Transmitter — Weston  thermoammeter,  two 
selected  "E"  tubes.  $4640.  All  $60.00.  Silver,  Room 
202,  81  East  42,  New  York. 

WANTED — Salesmen  on  commission  basis  to  cover 
New  F.nglsnd  for  manufacturer  making  a  radio  spec- 
ialty. Must  be  able  to  set  up  and  install 
equipment.  A  liberal  commission  allowed  right 
References  and  experience  must  accompany 
cation.  Address  QST,  Box  S,  1048  Main  St, 
ford,  Conn. 

SELL:  Magnavox,  $36;  43  plate  variable,  unmounted, 
$1.78;  "J"_tube,  _$840;  all  new;  money  order,  plus 


postage.     Fred   Tunper,   3238    Steuben  Ave., 


10  AMP.  G.  E.  Tungnr  Rectifier  now  bulb  $75.  Edison 
onto  10*  Pair.  1KM,  116  Pleasant  St^  Maiden, 


RADIO  FANS:  Send  for  our  catalog  of  Electrical,  Radio 
and  Mechanical  books,  includes  radio  outfits  and  ampli- 
fying transformers.  Prices  reasonable.  A.  C  Urie 
A  Co*,  333  W.  Manhattan  BlvcL,  Toledo,  Ohio. 

OEA'S  15  WATT  DX  CW  SET  $65;  Grebe  CR2,  $36; 
honeycomb  coil  set,  complete,  $25,  amplifier  with 
tube,  $10.     Wagner,   123  West  4th,  DuTuth,  Minn. 

FOR  SALE:  Tuska  "E"  tuner,  good  condition,  $36; 
Navy  SE-95-A  Tuner,  1000-10400  meters,  actually 
covers  700  to  20,000  on  amateur  aerial  with 


Perry,  333  Ontario  St,  Racine,  Wis. 


FOR  SALE:  OBIZ,  30  watt  CW  set  complete,  500 
ALWAYS  MENTION  QST  WHEN  WRITING  TO 


honeycomb  load,  wonderfully  constructed  to  navy 
specfications,  $20040;  CW.  transmitter,  four  5- watt 
tubes,  panel,  best  material  turnout,  all  meters,  etc* 
300- watt  motor-generator,  complete,  $20040;  old  * 
Amrad  wavemeter,  $340;  immense  Clapp-P 
variahls  condenser,  big  plates  widely  epnctd, 
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one  gallon,  $10.00;  Connecticut  Telephone  »P»»*"^il 
transmitter,  Army  SCR-65  aerplane  set.  new,  $60.00; 
old  double-lever  Vlbroplex  key,  $6;  23-plate  Torring- 
ton  variable,  unmounted,  $1;  43-piate  ditto,  $2; 
set  of  12  misc.  Coto-Coil  honeycombs  and  mount- 
ing $10:  2  standard  Murdock  43-plate  variables,  $2.50 
ea.:  Tuska  5- watt  C.W.  inductance,  $3;  Tresco  Ions- 
wave  tuner,  $4;  2  unmounted  Tuska  variometers,  $3 
each:  set  Turney  spiderwebs,  $3;  2  pair  Brownlie 
phones,  new,  no  headband,  $6  each;  old  Murdock  phones, 
no  headband,  $2;  marble  base  United  Wireless  change- 
over switch,  worn  but  OK,  $4;  2-amp  Tungar,  bulb 
burned  out,  $8;  Tresco  version  1921  Reinartz  tuner, 
$10;  6  burnt-out  VT-14  CG-1162,  $3.  Details  on  re- 
quest. Prices  f.o.b.  Hartford.  K.  B.  Warner,  c/o 
QST,  Hartford,  Conn-  

BEAUTIFUL  REGENERATIVE  SET,  finest  standard 
parts.  Two  stages  radio,  detector,  two  stages  audio; 
vernier  variometers,  polished  case  with  bakelite  panel. 
Completely  successful.  $125.  Write  owner  for  details. 
Warren   Weaver,    100  Summit   Ave.,   Madison,  Wis. 

AGENTS  WANTED  in  every  city  and  town  to  sell 
standard  radio  apparatus.  Attractive  discounts  given. 
If  interested,  write  us  at  once  stating  age  and  radio 
experience.  Wilmington  Electrical  Specialty  Co.,  Inc., 
912  Orange  St.,  Wilmington,  Delaware. 

INVENTORS:  Protect  your  invention  through  A.M. 
Wilson,  Inc.,  Washington,  D.  C.  Over  20  years  of 
efficient,  expert,  confidential  service.  Skilled  in  Radio- 
Electrical,  Chemical,  and  Mechanical  fields.  Our  1922 
illustrated  Booklet,  giving  much  necessary  and  very 
useful  information  which  every  inventor  should 
know,  will  be  sent  free  upon  request.  Prompt  and 
careful  attention.  Hit  best  references.  Moderate  fees. 
Send  sketch  or  model   for  our  careful  opinion  and 

Celbninary  advice.  Write  today  to  A.  M.  WU  on, 
c,  (Radio  3ARH)  310-16  Victor  Building,  Wash- 
ington, D.  C  (Successor  to  business  established  in 
1891  by  A.  M.  Wilson). 

DONT  MISS  THIS— With  every  pair  of  Superior 
Phones,  $8.00;  Murdock  3000  ohm  Phones,  $6  00 
or  2000  ^Vm  Phone*  $5  00  you  will  receive  an  Amnteur 
Radio  CJ1  Book  FREE.  Immediate  shipment  Post- 
paid.   Wright  Electric  Co.,  Scottdale,  Pa. 

4GL  RADIO  frequency  transformers;  DX,  fones  and 
600  meters;  $3.15  each  with  circuit.  Savannah  Radio 
Shop,   1223  Cast  Duffy  St.,  Savannah,  Ga. 

FOR  SALE — New  Western  Electric  Loud  Speaker 
complete.  Will  sell  at  dealer's  cost.  R.  F.  Fow- 
ler, Frankfort,  Indiana.  9BK. 

DEALERS:  To  close  out  business  will  s?ll  our  $6*. 00 
A.  B.  C  Addressograph  for  only  $25.00  with  cabinet. 
Eastern  Ohio  Radio  Co.,  East  Palestine,  Ohio. 

PARAGON,  rad'ofone  and  C.W.  set.  Practically  new. 
Cost  $70-.  What  am  I  offered?  Spencer  Shot  well, 
1450   Victoria   Ave.,   Cleveland,  Ohio. 

WILL  ANY  ONE  HEARING  6BHG — C.W.  Ps2.  QSL 
to  1708  W.  23d  St.,  Los  Angeles,  Cal. 

SPECIALS  FOR  NOVEMBER:  22 Vs  volt  Eveready  bat- 
teries, $2.70;  Fada  rheostats.  $0.70;  Cunningham 
or  Radiotron  tubes  at  $4.75  and  $6.25;  All  goods 
sent  prepaid.  Penns  Grove  Radio  School,  Broad  Thea- 
tre Bldg.,  Penns  Grove,   N.  J. — Sales  Dept. 


FOR  HANDINESS, 

COMPACTNESS  AND 

READY,  EASY  REFERENCE— 

QST  BOUND  VOL.  IV. 

Aug.  1920- July  1921  inclusive 

NOW  ONLY  $3.50  POSTPAID 


Only  a  few  left — get  yours  NOW! 
QST,  1045  MAIN  ST.,  HARTFORD,  CONN. 
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Compare  These  Prices 

Why  Pay  More  When  You  Can  Get 
Rock  Bottom  Prices  From  Us* 

$  Save  $  Save  $  Save 

Just  g'ance  over  our  list  and  Bend  us  your  money 
order.  Twenty-four  hours  after  receiving  your  order 
it  will  be  on  its  way  to  you. 

List  Price  Our  Price 

$6.00    Radiotron.    U    V-200  $4.24 

6.50    Radiotrons    U    V-201   5.75 

16.00    Baldwin  Phones  Type  C  13.98 

7.75    Baldwin  Unit  Loud  Speakers   6.75 

45.00    Magnavox   38  00 

6.00    Murdock   3,000   ohm   Phones  u.  .  5.00 

5  00    Murdock  2,000  ohm  Phones  4.25 

8,00    Federal    2,200    ohm    Phones   6.00 

8.00    Brandes    Superior    Phone*   7.00 

5.00    Acme    Transformers   4w25 

1  00    Double  Jacks   .60 

.70    Single  Jacks   M 

2.50    Pull-Dog    Plugs     1.2S 

i  50    100    ft.    stranded    Aerial    Wire  50 

.£0    Aeriel  Insulators   .20 

1.00    100  ft.  stranded  Aerial  Wire  40 

75.0O    Paragon  R  A- 10  69.00 

25.00  00  Amp.  guaranteed  storage  Battery 16.00 
8.00    Westinghouse  W.  D.   11  Tubes  1-Vs 

Volt  operated  on  1  Dry  Cell  7.25 

Can  be  used  as  Detector  or  Amplifier 

1.50    Sockets  for  W.  D.  11  tubes   1.00 

1.00    Rheostats   75 

1.00    Fada    Rheostats   .65 

1.00    Vacuum  Tube  Socket   -50 

1&50    Homchargers   15.5© 

3JH>  B.  Batteries  Volt  Meters  0-C3  V...  2.75 
AJSO    Mu-dock   Enclosed  43  plate  Variable 

Condensers   4.00 

4.00    Murdock    Enclosed  23  plate  Variable 

Condensers  3.75 

3*95    Murdock    Panel    Mounting    23  plate 

|    Variable  Condsnsers    3.00 

4.00    Murdock    Panel    Mounting   43  Plate 

Variable    Condensers   3 .60 

3.75    Arrow  23  plate  Variable   Condensers  2.25 
4.75    Arrow  43  plate  panel  mounting  Varia- 
ble Condensers   -2.50 

Contact  Points  per  dor.  .15 

Switch  Levers  1-V,"  Radius   25 

Honeycomb  Coils  All  Sizes  20%  Discount 

1.00    Fixed   Condenser      -50 

1.50    Crystal  Detector  75 

8.00    3000   meter  loose  couplers  4.75 

4.00    Tuning  coils   2.00 

12.00    Western    Elctctric    VT-1  7.50 

13  00    Western  Electric  VT-2  8.25 

8.00    Atwater-Kent  variometers  7.00 

8.00    Atwater-Kent    variorouplcrs   7.00 

4JS0    Thordarson   Audio   Transformers   3.75 

Space  being  limited  we  are  obliged  to  omit  muny 
items. 

REMEMBER  WE  UNDERSELL  ANY  RA^IO 
HOUSE  IN  THE  U.  S. 

Write  for  our  quotations. 

We  prepay  charges  East  of  the  Rocky  Mountains. 
West  of  the  Rocky  Mountains  we  pay  half  the 
charges. 


Cut  Rate  Radio  Co. 


P.  O.  Box  472, 


Newark,  N.  J. 
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Dodge.  C.   K  77 

Dongan  Elec.  Mfg.  Co  128 

Donnell  Mf«.  Co..  L.  H  110 

Duck  Co.,  The  Wm.  B  148 

Eby  Mfg.  Co.,  The  H.  H.   1(14 

Economic  AnoHance  Co  110 

Einemann    Masrneto    Corp  185 

Electric  Snecia'ty  Co.  1*4 

Elwood  El#»ctric  Co.,  Inc  120 

Eurooean  Rudto  Co  146 

Everett  EVctric  Corp  108 

Everett,  Oliver  S  92 

Federal  Institute  of  Radio  Tel   151 

Federal  Tel.  ft  Tel.  Co  108 

Formica   Insulation   Co.,  The  97 

Fran***  Mf<r.  Co..  The  142 

Franklin  Radio  Mfg.  Co  150 

General  E^e-tric  Co  92 

General  Radio  Co  99 

G'obe  Phone  Mfg.  Co  186 

Grebe  ft  Co..   A.  H  4 

Hartford  Instrument  Co  2d  Cover 

H*ggy- Avery    Co.,   The   H6 

Htpwell  Mfg.  Co  122 

Horning  Inc.,  Walter  R.   104 

Horton  Corp  100 

Hy grade  Elec.  Novelty  Co  150 

J.Ray  Radio  Mfg.  Co  1R0 

Jefferson  Electric  Mfg.  Co  78 

JeweM  Electrical  Inst.  Co.   152-154 

Joy-Kelsey  Corporation   148 


Kellogg  Switchboard  ft  Supply  Co  86 

Kimley  E'ectric  Co  140 

King    "Am-Pli-Tone"   154 

K'*ng  Elec.  Mfsr.  Co.,  Inc  96 

King  Radio  Mfg.  Co  122 

Klosner  Improved  Apparatus  Co  2 

Knott  Machine  Co.,  E.  R.   188 

Lamb  Co.,  F.  Jos  90 

Leich  Electric  Co  182 

M.  P.  M.  Sa'es  Co  118 

Magna  vox  Co..  The   102 

Manhattan  Elec.  Sup.  Co  94-117 

Marshall-Gerken  Co.,  The   L  108 

Massachusetts  Radio  ft  Telegraph  School,  Inc  124 

McCallum  Appliance  Co.   77 

Metal  Arts  Co  150 

Monarch  Te\  Mfg.  Co  110 

Mu-Rad  Laboratories.  Inc  125 

Murdock  Co..  Wm.  J  189 

Nash  Electrical  Service  Co  144 

National  Carbon  Co.  (Eveready  Battery)  127 

National  Rad?o  Co..  Inc  188 

Neubecker  Bros  96 

Newark  Jewelers'  Guild   114 

Newman-Stern  Co.,  The   146 

New  York  Radio  Laboratories.  The  126 

Novo    Mfg.    Co  154 

Pacent  Electric  Co.,  Inc  90 

Philadelphia  Wireless  Sales  Corp  182 

Pittsburgh  Radio  ft  Appliance  Co.,  Inc*  124 

Potter  Co..  The  C.   D  124 

Precision  Equipment  Co.,  The  104 

QST  Bound  Vol.  IV   158 

Radiall  Co  96 

Radio  Corporation  of  America   149 

Radio  Parts  Mf«r.  Co  *6 

Radio    Shop,    The   ,  118 

Radio  Shop  of  Newark,  The   186 

Radio  Testing  Station   152 

RasHt    Sa'es    Corporation   116 

Rauland  Mfg.  Co  120 

Ray-Di-Co  Organisation   148 

Remler  Radio  Mfg.  Co,   88-89 

Reynolds  Radio  Co.,  Inc.  114 

Rhamstine,  J.  Thos  184 

Robertson  Clock  ft  Instrument  Co  1*2 

Roller-«a-ith   Co  100 

Rome  Wire  Co  ,  98 

Rose  Radio  Supply   86 

Royal   Electrical   Labs  140 

Scientific  Engineering  Association   116 

Ship  Owners  Radio  Service,  Inc  154 

Signal  Electric  Mfg.  Co  187 

Simolex    R«dio    Co  144 

Southern    Radio   Corporation   150 

Standard   Asnemblin«  Co  114 

Standard  Radio  ft  Electric  Co.   144 

Standard  Transformer  Co.,  The   142 

States  Co.,  The  112 

Ste'nmets  Wireless  Mfg.  Co  110 

Sterling  Mfsr.  Co.,  The   146 

Stromberg-Carlson  Telephone  Mfg.  Co  142 

T*it  Knob  *  Dial  Co.,  Inc  186 

Te'eDhone  Maintenance  Co  126 

Tel-O-Quik   Co  148 

Tower  Mfg.  Co  148 

Tuska  Co.,  The  C.  D  118 

U.  S.  Light  ft  Heat  Corp  158 

Vnl'ey  Electric  Co  102 

Virginia  Radio  Corp  184 

Warren  Radio  Phone  Mfpr.  Co..  Inc  128 

Westinghouse   Elec.   ft   Mfg.   Co  95 

Westfngh^use  Union  Battery  Co  115 

Weston  Electrical  Instrument  Co  129 

Whi'aU    E'ectric    Co  146 

Willard  Storage  Battery  Co  105 

WMlia  Switch  ft  Instrument  Co  120 

W'relAss    Mfg.    Co  155 

Wireless    Press     Inc  188 
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COUPLED  CIRCUIT  TUNER 


Trice  $14^ 

5  Simplest  operation  —  maximum  performance, 
5   Takes  the  place  of  variometer  and  coupler. 
5  Accomplishes  the  results  with  but  one 
adjustment. 

5  //  is  absolutely  unaffected  by  body  capacity 
at  dial  knob. 


ALL     INSULATING    PARTS    ARE     STURDILY     MADE  OF 
MOULDED   CON  D  ENSITE  AND   THE  WORKMANSHIP 
THROUGHOUT  IS  OF   THE   HIGHEST  QUALITY. 

An  Excellent  Merchandising  Proposition 
Atwater     Kent     Manufacturing  Company 

4945  Stenton  Ave.  Radio  Department       Philadelphia,  Pa. 
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GONNEGTIGUT 


RADIO 


} 

f  Panel  Type  CONNECTICUT 
Variable  Condenser,  J -108 
For  desk  use,  $6.50;  for  panel, 
$5.60.  Ask  for  descriptive  book- 
let. 


What  Do  You  Demand 
in  a  Condenser? 


Fine  Adjustment  ?  The  useful  portion  of  Condenser  ad- 
justment spreads  over  a  dial  turn  2^  times  greater  in 
the  Connecticut  Variable  Condenser  than  in  the  rotary 
type.  That  gives  more  than  twice  the  control  for  fineness 
of  adjustment. 

Selectivity?  The  CONNECTICUT  Condenser,  because  of 
its  low  effective  resistance,  insures  greater  selectivity. 

Signal  Strength  ?  You're  bound  to  get  a  stronger  sig- 
nal from  Connecticut  Condenser,  with  only  0.2  ohms 
resistance,  than  from  the  rotary  type,  with  a  resistance 
of  two  to  fifteen  ohms. 

Stable  Adjustment  ?  In  any  position,  without  counter- 
weights to  sacrifice  insulation,  or  friction  to  sacrifice  con- 
trol.   CONNECTICUT  adjustments  are  permanent. 

Sturdy  Construction  ?  Two  plates;  no  chance  for  bend- 
ing and  short-circuiting. 


A  Philadelphia  user  writes: 
"Its  use  in  connection  with  my — set  has  en- 
abled me  to  intercept  with  good  volume  New 
Orleans,  St.  Louis,  Atlanta,  Anacostia,  Daven- 

S>rt,  Cleveland,  Rochester,  Schenectady,  Troy, 
oston,  Springfield,  and  others,  which  was  not 


possible  with  any  other  condenser,  many  of 
which  I  have  tried.  Another  advantage  is  to 
be  able  to  tune  out  at  will  many  stations. 
Your  condenser  has  made  my  set  so  sensitive 
that  the  thought  of  buying  a  more  expensive 
set  is  no  longer  considered." 


CONNECTICUT  5SSKS! 


MerkUm 


COMPANY 
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jhe  T&cognized  Symbol  of  Superior  Performance 


R.  F.  1  Stage 
AMPLIFIER 
No.  3290 


R.  F.  2  Stage 
AMPLIFIER 
No.  3071 


/ 


Price  $23.00 


•    (Required  1  ,RaiOf<yifte'ry'  t. 


Price  $30.00 

(Requires  2  Radiformers) 


RatHo^Freqireficy 


Now  you  can  add  a  standardized  Radio  Frequency  Amplifier  to 
your  Receiver  and  regularly  bring  in  distant  stations,  rarely  or 
never  heard  before.  Amrad  Radio  Frequency  Amplifiers,  1 -stage 
or  2-stage,  may  be  applied  to  standard  Amrad,  General  Electric, 
Grebe,  Westinghouse  and  other  popular  Receivers  or  to  your  own 
home-built  Set.  Wavelengths  from  150  to  4000  meters  may  be 
tuned  efficiently  by  applying  the  proper  Radiformers,  furnished 
extra  to  the  Amrad  Amplifiers. 

Send   for  Bulletin   D   for  complete  description  or  Diagram 
illustrating  application  to   standard  Receivers. 

Radiformers  The  Reason 

The  requirements  of  efficient  radio  frequency  reception 
at  short,  medium  and  long  wave-lengths  have  been 
exhaustively  studied  by  the  Amrad  Laboratories.  The 
Amrad  Radi  former,  in  4  types — companion  to  the 
famous  Amrad  Ampliformer — is  the  final  result  of 
patient  research  and  critical  comparisons. 
In  purchasing  Amrad  R.  F.  Amplifiers,  it  is  highly 
important  to  specify  the?  proper  type  Radiformer — 
which  depends  on  wave-length  range  and  stage  of 
amplification  desired. 


Amrad  Radiformer 
(R.    F.  Amplifying 
Transformer) 
Price  $5.00 
Fits  any  Tube  Socket 


Bulletin  C,  sent  free  on  request, 
unique    Radiformer  construction. 


describes  the 
Bulletin  U8, 

enclosed    urith    each    Radiformer,    gives  wiring 
diagram.      Complete    Amrad    Catalog  describing 
the   60   separate   products.    10   cents   in  stamps. 


/3 M eric/4 n  Radio  and  Research  Corporation 

205  College  Ave.,  Medford  Hillside,  Mass. 
New  York  District  Office         (4  Miles  North  of  Boston)  Chicago  District  Office 

13  Park  Row  218  State  Street 
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— And  f  MSf 'RADIO  Makes  Christmas  Joy 
Last  Thruout  the  Coming  Year! 

The  faithful  service  of  Frost-Radio  apparatus  can  be  relied  upon 
every  day — in  all  seasons — and  in  every  condition  of  weather.  There's  genuine 
satisfaction  in  these  better  Radio  accessories. 

It  is  not  so  much  what  you  pay — hut  what  comes  with  your  order 

When  you  buy  Frost-Radio  you  are  sure  of  getting  Radio  mer- 
chandise that  has  proven  itself  above  the  ordinary.  The  value  of  the  Frost- 
Radio  trademark  is  the  service  record  of  the  apparatus  behind  it. 


fROST-RAMO  Plug 


f  Arrived  In  Time 
*    for  Christmas! 

This  plug  (shown  below)  will  be  the  talk  of  the  Radio  field. 

Priced  within  reach  of  every  purse.  A  handsome,  highly  finished,  strong,  light  weight 
plug  with  conductive  parts  of  machined  brass.  Handle  is  one  piece  and  turned  from 
solid  insulating  rod.  Screw  binding  post  terminals  take  cord-tips  and  terminals  of  all 
types.  Adjustable  brass  thumb  screws  connect  wire  to  plug  and  insure  positive 
contact.  No  tools  needed.  Unnecessary  to  cut  telephone  tips.  Not  affected  by  body 
capacity  and  fits  any  standard  jack.  The  new  member  of  the  FrosuRadio  family. 


Showing  screw  binding  post  termi- 
No.  139— All  Terminal  Plug— 60c         nals  with  phone  cord  tips  inserted. 

A  New  Plug  for  60c! 

y^cftaCJg  jT^V  Your  Local  Dealer  Can 

fc^C^X  Supply  You 


No.  163 
3000  Ohm 
Set  .  $6.00 


PSSjl  HERBERT  H.  FROST 
JH/   NATIONAL  FACTORY  DISTRIBUTORS 


NATIONAL  FACTORY  DISTRIBUTORS 
TO  THE  ELECTRICAL- RADIO  JOBBER 

154-  W.  LAKE  ST.  CHIC  AGO  JUL. 
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THE  AMERICAN  RADIO  RELAY  LEAGUE 

The  American  Radio  Relay  League,  Inc.,  is  a  national  non- 
commercial association  of  radio  amateurs,  bonded  for  the  more 
effective  relaying  of  friendly  messages  between  their  stations, 
for  legislative  protection,  for  orderly  operating,  and  for  the 
practical  improvement  of  short-wave  two-way  radiotelegraphic 
communication. 

It  is  an  incorporated  association  without  capital  stock,  char- 
tered under  the  laws  of  Connecticut.  Its  affairs  are  governed  by 
by  a  board  of  seventeen  Directors,  elected  every  two  years  by 
the  general  membership.  The  officers,  in  turn,  are  elected  by  the 
Directors  from  their  number.  The  League  is  non-commercial 
and  no  one  commercially  engaged  in  the  manufacture,  sale  or 
rental  of  radio  apparatus  is  eligible  to  membership  on  its  Board. 

"Of,  by  and  for  the  amateur,"  it  numbers  within  its  ranks 
practically  every  worth-while  amateur  in  America  and  has  a 
history  of  glorious  achievement  as  the  standard-bearer  in  ama- 
l&ur  affairs. 

Inquiries  regarding  membership  are  solicited.  Ownership 
of  a  transmitting  station,  while  very  desirable,  is  not  a  pre- 
requisite to  membership ;  a  bona-fide  interest  in  amateur  radio 
is  the  only  essential.  Correspondence  should  be  addressed  to 
the  Secretary. 


President 
HIRAM  PERCY  MAXIM 
Hartford,  Conn. 

Vice  President 
CHAS.  H.  STEWART 
St.  David's,  Pa. 


OFFICERS 

Traffic  Manager 
F.  H.  SCHNELL 
1045  Main  St. 
Hartford,-  Conn. 


Treasurer 
A.  A.  HEBERT 
Nutley,  N.  J. 

Secretary 
K.  B.  WARNER 
Hartford,  Conn. 


H.   M.  ANTHONY 
Muncie,  Ind. 

H.  A.  BEALE.  Jr. 
Parkesburg,  Pa. 

A.  E.  BESSEY 
Sunnyvale,  Calif. 

V.  P.  CAMP 
Brightwaters,  L.  I. 

P.   M.  CORLETT 
Dallas,  Tex. 


DIRECTORS 

C.  E.  DARK 
Detroit,  Mich. 


W.  C.  C.  DUNCAN 
Toronto,  Ontario 

A.  A.  HEBERT 
Nutley,  N.  J. 

DR.  A.  E.  KENNELLY 
Cambridge,  Mass. 

S.  KRUSE 
Lawrence,  Kan. 


H.  P.  MAXIM 
Hartford,  Conn. 

F.   H.  SCHNELL 
Hartford,  Conn. 

C.  A.  SERVICE,  Jr. 
Hartford,  Conn. 

C.  H.  STEWART 
St.  David's,  Pa. 

K.   B.  WARNER 
Hartford,  Conn. 

M.  B.  WEST 
Waukegan,  Ills. 


ADVISORY  TECHNICAL  COMMITTEE 


C.  S.  BALLANTINE 
WM.  C  BALLARD,  Jr. 
LEROY   M.  E.  CLAUSING 
FRANK  CONRAD 
LEO  C.  YOUNG 


MINTON  CRONKHITE 
J.  H.  DELLINGER 

C.  L.  FARRAND 
PAUL  F.  GODLEY 
F.  C.  BLAKE 
MELVILLE  EASTHAM 


L.  A.  HAZELTINE 
C.  D.  TUSKA 
I.  H.   G.  MATHEWS 
J.  O.  SMITH 
S.  KRUSE 


Address  General  Correspondence  to  Executive  Headquarters,  Hartford,  Conn. 
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DIRECTORY  (incomplete)  OF  THE  PERSONNEL  OF 

THE  OPERATING  DEPARTMENT,  A.R.R.L 

Amateurs  desiring  to  secure  a  place  in  relay  activities,  an  appoint* 
ment  as  an  Official  Relaying  Station,  etc.,  are  requested  to  get  in 
touch  with  the  Assistant  Division  Manager  in  charge  of  their  state. 
General  Operating  Department  correspondence  should  he  addressed 
to  the  Traffic  Manager,  F.  H.  Schnell,  1045  Main  St.,  Hartford,  Conn. 


Manager 

A.D.M.  Dist.  of  Col. 
A.D.M.  Maryland 
A.D.M.  w-   N.  J. 
A.D.M.  £*st.  N.  Y. 
A.D.M.  West.  N.  Y. 
A.D.M.  East.  Penna. 
A.D.M.  West.  Penna. 

Manager 

A.D.M.  Michigan 
A.D.M.  Ohio 
A.D.M.  Illinois 
A.DJf.  Wisconsin 
A.D.M.  No.  Indiana 

Manager 

A.D.M.  Minnesota 
A.D.M.  So.  Dakota 

Manager 

A.D.M.  Louisiana 
A.DJf.  Mississippi 
A.D.M.  Tennessee 

Manager 

A.D.M.  So.  Carolina 
A.D.M.  Alabama 
A.D.M.  Georgia 

Manager 

Manager 

A.D.M.  Connecticut 
A.D.M.  Rhode  Island 

Manager 
A.D.M.  Montana 
A.D.M.  Washington 
A.D.M.  Idaho 

Manager 

A.D.M.  Arizona 
A.D.M.  Nevada 
A.D.M.  California 

Manager 

A.D.M.  Virginia 
A.D.M.  West  Va. 
A.D.M.  Porto  Rico 

Manager 

A.D.M.  Colorado 
A.D.M.  Utah 
A.D.M.  Wyoming 

Manager 

A.DJi.  New  Maxko 
A.D.M.  Oklahoma 
A.D.M.  No.  Texas 
A.D.M.  So.  Texas 

Manager 

A.D.M.  Saskatchewan 
A.D.M.  Manitoba 

Manager 

Manager 

Manager 

Manager 

Manager 

Manager 


ATLANTIC  DIVISION 

C.  H.  Stewart 

Herbert  J.  Wads  worth   70  V  St.,  N.W. 
G.  L.  Deichmann,  Jr. 
R.  S.  Johnson 
Dr.  E.  A.  Cyriax 
A.  H.  Benzee,  Jr 
James  F.  Rau 
W.  K.  Thomas 


Park  Hts.  A  Bancroft  Ave. 

219  East  71st  St. 
196  Keystone  St. 
2086  E.  Kingston  St. 
17  Emerson  Ave. 


CENTRAL  DIVISION 
R.  H.  G.  Mathews  882  S.  Michigan  Ave. 

Clyde  E.  Darr  187  Hill  Ave. 

Mrs.  C.  Candler  106  S.  Ash  St. 

N.  C.  Smith  618  E.  Seminary  St. 

B.  A  Ott 
M.  W.  Hutchinson 

DAKOTA  DIVISION 
N.  H.  Jensen  Box  894 

A.  C.  Anderson  402  Court  House  Bldg. 
Edgar  W.  Freeman 

DELTA  DIVISION 
J.   M.  Clayton  1801  Welch  St 

F.  L.  Pullen 
University  of  Mississippi 
W.  C.  Hutcheson 

EAST  GULF  DIVISION 

B.  W.  Benning  60  Whiteford  St. 
W.  C.  Etheredge,  Jr.  86  E.  Georgia  St. 
V.  C.  McDvaine  Box  12 

W.  B.  Pope  197  Dearing  St 

MIDWEST  DIVISION 

G.  S.  Turner  808  Osage  St 

NEW  ENGLAND  DIVISION 
I.  Vermilya  28  N.  Water  St 

J.  L.  Reinartz  871  Hartford  Rd. 

F.  S.  Huddy  204  Bowen  St. 

NORTHWESTERN  DIVISION 

H.  F.  Mason  8886-88rd  Ave.,  So. 
H.  E.  Cutting  Box  617 

K.  W.  Weingarten  8219  North  24th  St 

B.  B.  Bliss,  Jr.  417  Bannock  St 

PACIFIC  DIVISION 

J.  V.  Wise 

H.  L.  Gooding  Bisbee  Highway 

G.  M.  Lewis  221  West  St 
J.  F.  Gray 

ROANOKE  DIVISION 
W.  T.  Gravely  854  Main  St 

J.  F.  Wohlford  118  Cambridge  Ave. 

A.  G.  Heck  410  Fairview 

Luis  Rexuch  Box  819 

ROCKY  MOUNTAIN  DIVISION 
N.  R.  Hood  1022  S.  Ash  St. 

R.  C.  Schryver  2111  Franklin  St 

M.  E.  Johnson  1  E.  2nd  St. 

P.  N.  Mitchell 

WEST  GULF  DIVISION 
F.  M.  Corlett  1101  E.  8th  St 

Louis  Falconi  Box  421 

M.  L.  Prescott  426  Eufaula  St. 

R.  L.  Clinkscales  891 8  Hamilston  St 

A.  P.  Daniel  2604  Bagby  St 

WINNIPEG  DIVISION 
J.  A.  Gjelhaug 

J.  E.  Maynard  Rm.  214  C.R.R.  Bldg. 

Vincent  Thomas  88  Rose  worn  St 

ALASKAN  DIVISION 
Roy  Anderson  P.  O.  Box  206 

HAWAIIAN  DIVISION  (Provisional) 

C.  J.  Dow 

MARITIME  DIVISION 

K.  S.  Rogers  19  Upper  Prince  St 

ONTARIO  DIVISION 
A.  H.  K.  Russell  11   Pinewood  St 

QUEBEC  DIVISION 
A.  J.  Lorimer  Buzzell-Lorimer 

VANCOUVER  DIVISION 
J.  T.  North,  Jr.  2017-15th  Ave.,  W. 


St  David's,  Pa. 
Washington 
Baltimore 
Red  Bank 
New  York  City 
Buffalo 
Philadelphia 
Crafton 

Chicago,  HL 

Detroit 

St.  Mary's 

Hoopeston 

LaCrosse 

Middlebury 

Sioux  Falls,  S.  D. 
Minneapolis 
Elk  Point 

Little  Rock,  Ark. 
Houma 

University,  Miss. 
Wind  Rock 

Atlanta,  Ga. 
Woodruff 
Auburn 
Athens 

Independence,  Mo. 


New  Bedford, 
So.  Manchester 
Providence 

Seattle,  Wash. 
Bozeman 
Tacoma 
Boise 

Walnut  Grove,  Calif.  • 

Douglas 

Reno 

Del  Mar 

Danville,  Va. 
Roanoke 
Mannington 
San  Juan 

Casper,  Wyo. 
Denver 
Ephraim 
Greybull 

Dallas,  Texas 

Roswell 

Norman 

Dallas 

Houston 

Baudette,  Minn. 
Sashatchewan 
St.  Vital 

Ketchikan,  Alaska 

Wailuku,  Maui,  T.H. 

Charlottetown,  P.E.I. 

Toronto,  Ont 

Cowansville,  Que. 

Vancouver,  B.  C. 


•ARE  YOU  A  MEMBER  OF  OUR  A.R.R.L.? 
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ALONG  RECORD  of  unequalled 
performance  has  won  for  the 
Grebe  Receiver  the  unqualified  en- 
dorsement of  all  good  dealers. 

"Musings  of  Doctor  MuM  —  the 
story  of  the  develop»eneof  the  Per- 
fect Receiver,  free  upon  request. 


A.  H.  GREBE  &  CO. 

RICHMOND  HILL,  N.  Y. 


Licensed  under 
Armstrong  I  .  >. 
Pat.  No.  1113149 
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The  Old  Man 

This  photographic  study  was  designed  by 
Mr.  M.  B.  Grogan,  Publicity  Committee 
Chairman,  The  Milwaukee  Amateurs'  Radio 
Club  (Local  Section,  A.R.R.L.),  in  the 
studio  of  the  Grogan  Photo  System.  The 
picture  is  supposed  to  portray  "T.O.M." 
all  dressed  up  in  his  "Sunday-go-meeting" 
clothes  in  the  act  of  listening  in  for  a  few 
minutes  while  waiting  for  his  O.W.  to  get 
ready  to  accompany  him.  From  the  expres- 
sion on  his  face  we  think  he  is  getting 
either  an  earful  of  regular  QRM  or  some 
Rotten  Broadcasting. 
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QRV  for  the  Tests? 


AMATEUR  Radio  all  over  the  world 
recently  took  up  a  notch  in  its  belt, 
rolled  up  its  sleeves,  and  for  the 
last  several  months  has  been  quiet- 
ly but  energetically  at  work  prepar- 
ing for  the  big  International  Amateur 
classic,  the  Transatlantic  Tests.  In  the 
United  States  and  Canada  on  this  side,  and 
Britain  and  France  on  the  other,  in  particu- 
lar, amateurs  have  been  busy  for  it  is  these 
countries  which  will  chiefly  participate. 


found.  At  this  writing  the  exact  limits  of 
the  band  of  wave  lengths  in  which  Euro- 

Eean  amateurs  will  transmit  are  not  known, 
ut  this  information  will  be  broadcasted 
thruout  the  country  by  the  A.R.R.L.  Oper- 
ating Department  shortly  before  the  tests 
begin. 

At  the  request  of  the  League,  the  Wire- 
less Society  of  London  has  accepted  re- 
sponsibility for  the  arrangements  in  Great 
Britain  and  appointed  a  sub-committee  to 


By  the  time  this  issue  of  QST  reaches 
our  readers  the  final  details  will  be  known 
to  all  amateurs.  Elsewhere  in  this  issue 
tables  appear  giving  the  schedules,  the  first 
ten  days  of  which  are  occupied  by  American 
and  Canadian  transmission,  with  Europe 
listening,  and  the  last  ten  days  vice  versa. 
North  American  transmission  is  divided  in- 
to free-for-all  periods  and  individual  periods 
for  the  better  stations  making  the  mark  in 
the  October  preliminaries.  The  European 
transmission  periods  will  be  divided  equally 
each  night  between  British  and  French 
amateurs,  for  which  another  table  will  be 


deal  with  the  matter,  consisting  of  Major 

H.  Hamilson,  D.S.O.,  Commander  C.  F. 
Phillips,  A.M.I.E.E.,  Mr.  P.  R.  Coursey, 
B.Sc.,  A.M.I.E.E.,  Mr.  G.  G.  Blake,  M.I. 
E.E.,  and  Capt.  Norman  Lea,  B.Sc,  A.M. 

I.  E.E.  This  committee  is  receiving  trans- 
mission entries,  assigning  places  in  the 
schedules,  and  will  be  the  recipient  of  the 
sealed  code  letters  from  this  side  and  the 
official  judges  of  British  reception.  In  ad- 
dition the  Wireless  Society  of  London  is 
arranging  for  transmission  by  amateurs 
from  two  sped  a'  stations  being  constructed 
near  London.     The  Manchester  Wireless 
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Society,  affiliated  with  the  Wireless  Society 
of  London,  is  now  almost  ready  for  tests 
from  their  1  k.w.  tube  station  at  Baguley, 
call  letters  2FZ,  and  have  also  made  appli- 
cation for  license  for  a  second  station  at 
Swinton,  near  Manchester,  to  work  alter- 
nately with  the  first  one.  The  British  men 
are  going  about  their  organization  in  their 
usual  thorough  manner  and  every  indica- 
tion is  that  they  will  be  successful. 

In  France  an  executive  council  has  been 
formed  of  representatives  of  the  three 
national  societies  having  amateur  members, 
known  as  the  Comite  Francais  des  Essais 
Tran8atlantique8t  with  offices  at  19,  Blvd. 
de  la  Republique,  Versailles.  The  com- 
mittee consists  of  Messrs.  Dr.  Pierre 
Corret  (of  la  Societe  Francaise  d' Etude  de 
TS.F.,  des  Amis  de  la  T.S.F.,  and  the 
Radio-Club  de  France),  president;  Hemar- 
dinquer  (S.F.E.T.S.F.  and  A.T.S.F.),  secre- 
tary; Deloy  (S.F.E.T.S.F.  and  A.T.S.F.) ; 
Givelet  (R.C.F.) ;  Jacquot  (S.F.E.T.S.F. 
and  A.T.S.F.) ;  Le  Mee  (A.T.S.F.) ;  Rous- 
sel  (S.F.E.T.S.F.  and  A.T.S.F.) ;  Wadding- 
ton  (S.F.E.T.S.F.  and  A.T.S.F.).  The  good 
wishes  of  General  Ferrie,  Inspector  of  the 
Military  Telegraph  Services,  and  the  par- 
ticular interest  which  he  takes  in  the  trans- 
atlantic tests  for  the  study  of  short  wave 
lengths,  have  afforded  this  committee  the 
good  fortune  of  the  technical  advice  of 
Messrs.  Jouaust,  Mesney  and  Clavier,  of 
the  Military  Telegraphic  Laboratories. 

The  French  committee  has  made  an 
urgent  appeal  to  all  French  amateurs  for 
their  participation,  no  matter  how  small 
their  means  of  reception  or  transmission 
may  seem  to  them.  French  transmission 
hopes  center  chiefly  on  8AB,  which  has 
been  completely  rebuilt  and  now  has  three 
new  towers  and  a  1  k.w.  tube  set  using 
25  cycles  A.C.  unrectified  on  the  plate. 

The  commercial  radio  companies  have 
displayed  a  very  kind  interest  in  our  ama- 
teur activity  and  it  is  expected  that  their 


high-powered  stations  at  WII,  New  Bruns- 
wick, MUU,  Carnarvon,  Wales,  and  UFT, 
Saint-Assise,  very  possibly  will  broadcast 
reports  of  the  reception  in  the  respective 
countries.  Details  will  be  announced  later 
in  this  country  by  amateur  broadcast. 

The  British  already  are  at  work.  At  this 
writing  we  have  just  received  a  cablegram 
from  Mr.  W.  W.  Burnham  of  London  ad- 
vising of  the  reception  on  a  Burndept-III 
3- valve  set  as  recently  described  in  QST, 
of  C.W.  signals  from  U.S.  stations  2ZK, 
100  watt  C.W.  set  at  New  Rochelle,  N.Y., 
and  2HJ,  Port  Chester,  N.Y.,  150  watts. 
These  stations  were  heard  on  Sunday  morn- 
ing Oct.  29th,  in  the  Preliminaries,  and  the 
transmission  has  been  verified.  Mr.  Burn- 
ham  also  reports  signals  from  two  uncer- 
tain stations  whose  call  letters  he  believed 
to  be  5VL  and  9CT.  We  are  unable  to 
confirm  these  but  are  inclined  to  believe 
that  they  represent  5HL  or  5JL,  and  9CTE, 
all  of  whom  have  good  C.W.  sets  and  were 
on  at  the  times  in  question,  the  9  being 
heard  on  Oct.  31.  Altho  the  exact  identity 
may  never  be  known,  it  shows  that  the 
5y8  and  9's  are  getting  over!  Mr.  Coursey 
further  reports  the  reception  in  London  of 
2EL  and  2AJL,  verified,  and  Mr.  W.  R. 
Burne  cables  from  Manchester  the  unveri- 
fied reception  of  1CX.  We're  going  over 
big  this  year,  fellows.  Possibly  our  suc- 
cess will  be  so  great  that  at  the  conclusion 
of  the  tests  the  Traffic  Manager  will  ar- 
range for  direct  two-way  communication . 
between  the  most  successful  American  sta- 
tion and  the  leading  contender  in  Europe, 
with  our  respective  countries  maintaining 
quiet  and  listening  in,  while,  for  the  first 
time  in  history,  amateur  trans-ocean  oper- 
ation takes  place! 

To  do  these  things  requires  a  very  full 
measure  of  co-operation,  and  every  reader 
is  now  asked  to  turn  to  our  Editorial  sec- 
tion and  carefully  study  the  message  of 
the  month. 

K.B.W. 


The  Transatlantic  Finals 

By  F.  H.  Schnell,  Traffic  Manager 


FOR  the  purpose  of  getting  you  started 
right  on  the  Final  Transatlantic 
Tests,  which  are  given  in  Greenwich 
Mean  Time  (G.M.T.),  we  present 
some  examples  of  your  local  standard 
time  converted  to  G.M.T.  and  we  urge  a 
careful  study  of  these  examples  that  every 
one  will  understand  exactly  what  must  be 
done  to  avoid  possible  confusion.  An  ex- 
planation of  G.M.T.  appeared  in  October 
QSTj  page  42,  and  no  further  details  will 
be  given  here. 

You  should,  without  the  slightest  difficul- 
ty, be  able  to  convert  your  local  standard 
time  to  G.M.T.  from  the  following  table. 


*The  midnight  referred  to  may  be  the  be- 
ginning of  December  12th  in  England  while 
in  the  U.  S.  or  Canada  it  is  still  December 
11th,  according  to  our  local  standard  time. 
Therefore,  we  suggest  that  you  take  a 
spare  clock  and  move  it  ahead  5  hours  if 
you  use  E.S.T.,  6  hours  for  C.S.T.,  7  hours 
for  M.S.T.,  and  8  hours  for  P.S.T.  Be 
governed  by  this  clock  and  remember  that 
a  new  day  begins  at  MIDNIGHT,  G.M.T. 
All  tests  will  start  at  Midnight  G.M.T. 
which  is  7:00  p.m.  Eastern  Standard  Time. 
For  Example:  Midnight  to  0015  G.M.T. 
of  December  12th  is  the  same  as  7:00  P.M. 
to  7:15  p.m.  December  11th  E.S.T.  Since 
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G.M.T. 

E.S.T. 

C.S.T. 

M.S.T. 

P.S.T. 

♦Midnight 

0100 

0200 

0300 

0400 

0500 

0600 

4 

7:00  p.m. 

8:00  p.m. 

9:00  p.m. 
10:00  P.M. 
11:00  P.M. 
Midnight 

1:00  A.M. 

6:00  p.m. 

7:00  P.M. 

8:00  P.M. 

9:00  P.M. 
10:00  P.M. 
11:00  p.m. 
Midnight 

5:00  P.M. 

6:00  P.M. 

7:00  P.M. 

8:00  P.M. 

9:00  P.M. 
10:00  P.M. 
11:00  P.M. 

4;00  P.M. 
5 :00  P.M. 
6:00  P.M. 
7:00  P.M. 
8:00  P.M. 
9:00  P.Mn 
10  :00  PMr 

most  of  our  tests  are  carried  on  between 
Midnight  and  0600  G.M.T.  we  point  out 
that  there  is  no  A.M.  or  p.m.  in  G.M.T.  Up 
to  1200  G.M.T.  (noon)  the  hours  are  reck- 
oned as  such  but  instead  of  writing  one 
o'clock  as  1:00  P.M.,  it  is  expressed  as  1oo0 
G.M.T.  3:14  P.M.  would  b*  written  1514 
G.M.T.,  etc. 

QRO  First  Ten  Days  QRO 

Six  hours,  from  midnight  to  0600  G.M.T.,- 
have  been  divided  into  two  periods;  the 
first,  midnight  to  0230  G.M.T.,  for  the 
"free-for-all,"  and  the  second,  0230  to  0600 
G.M.T.,  for  the  individual  transmitters  who 

Qualified  for  the  final  tests  by  covering  a 
istance  of  1200  air-line  miles  or  greater 
in  the  preliminary  tests,  Oct.  25th  to 
Novemj^r  3rd.  


WII  on  13,600  meters  at  0700  G.M.T.  to  be 
on  the  safe  side,  as  MUU  is  rather  hard 
to  copy  through  the  other  high-powered 
stations.  This  has  been  arranged  for 
through  the  kindness  of  Mr.  W.  A.  Winter- 
bottom,  Traffic  Manager  of  the  Radio 
Corporation  of  America. 

France  will  report  result  of  reception  of 
American  and  Canadian  amateur  signals 
each  day  at  0710  G.M.T.  (2:10  a.m.  E.S.T.) 
via  UFT  on  14,300  meters  which  will  be 
repeated  back  by  WSO  on  11,500  meters. 

An  alphabetical  code  has  been  arranged 
which  will  be  used  in  reporting  call  letters 
of  stations  heard.  This  code  is  given  for 
the  benefit  of  all  amateurs.  The  French 
code  is  given  also,  which  may  be  used  be- 
cause of  the  better  understandnig  of  it  by 


TRANS-ATLANTIC  TESTS 
Free-for-all  schedule  of  American  and  Canadian  amateur  transmitters. 


Tues. 

Wed. 

Thurs. 

FH. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thurs. 

TIME 

12th 

13th 

14th 

16th 

16th 

17th 

18th 

19th 

20th 

21st 

Mid-0015 

c 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0015-0030 

1 

2 

3 

4 

5 

6 

7 

8 

9 

c 

0030-0045 

2 

3 

4 

5 

6 

7 

8 

9 

c 

1 

0045-0100 

3 

4 

5 

6 

7 

8 

9 

C 

1 

2 

0100-0115 

4 

5 

6 

7 

8 

9 

C 

1 

2 

3 

0115-0130 

5 

6 

7 

8 

9 

C 

1 

2 

3 

4 

0130-0145 

6 

7 

8 

9 

C 

1 

2 

3 

4 

5 

0145-0200 

7 

8 

9 

C 

1 

2 

3 

4 

5 

6 

0200-0215 

8 

9 

C 

1 

2 

3 

4 

5 

6 

7 

0215-0230 

9 

C 

1 

2 

3 

4 

5 

6 

7 

8 

Time  shown  in  Greenwich  Mean  Time.  Dates  shown  are  in  December,  1922. 
Numerals  indicate  radio  inspection  districts,  the  letter  "C"  standing  for  all  Canadian 
Amateurs,  who  for  the  purpose  of  these  tests  are  grouped  as  one  district. 


The  procedure  will  take  the  form  of  a 
call  address  to  "Test,"  calling  three  times 
and  signing  three  times,  repeating  as  often 
as  necessary  or  desired  during  the  period 
of  time  assigned  to  each  district.  Examole : 
TEST  TEST  TEST  de  6ZX  6ZX  6ZX. 

Every  licensed  American  and  Canadian 
amateur  transmitter  is  invited  to  partici- 
pate in  these  tests.  Regular  League  traffic 
shall  be  carried  on  without  interruption  or 
fear  of  jamming  other  stations. 

English  stations  will  report  back  to  us 
through  MUU  on  14,200  meters,  Carnar- 
von, Wales,  at  0700  G.M.T.  (2:00  a.m. 
E.S.T.)  which  report  will  be  re-transmitted 
by  WII  on  13,600  meters,  New  Brunswick, 
N.  J.,  a  minute  or  two  later.    Listen  for 


French  amateurs.  Thus  it  will  be  seen  that 
in  American  and  English  code,  6ZAC  would 
be  transmitted  SIX  ZED  ABLE  CAST;  in 
French  code,  SIX  ZOE  ANDRE  CAMILLE. 

QRT  Last  Ten  Days  QRX 

We  hope  it  will  be  unnecessary  to  make 
individual  request  of  any  amateur,  A.R.R.L. 
member  or  not,  to  keep  his  transmitter  ab- 
solutely silent  during  the  last  ten  days  of 
the  tests,  December  22nd  to  31st,  inclusive, 
midnight  to  0600  G.M.T.,  when  we  listen  for 
French  and  English  amateurs.  In  the  name 
of  good  sportsmanship  we  ask  every 
American  and  Canadian  amateur  to  QRT 
during  our  reception  periods.  We  want  an 
absolutely  silent  air — 100  %  so.  (See 
editorial  pages,  this  issue.) 
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Alphabetical  Coda 

AMERICAN  and  ENGLISH 


A— Able 

N— Nan 

A — Andre 

B— Boy 

0— Oboe 

B— Berthe 

C— Oast 

P— Pup 

C — Camille 

D — Dog 

Q— Quack 

D — Denise 

E — Easy 

R — Ram 

E — Emile 

F — Pox 

S— Sail 

F — Francois 

G — George 

T — Tare 

G — Georges 

H— Have 

U— Unit 

H— Henri 

I— Item 

V— Vice 

I — Irene 

J — Jug 

W— Watch 

J — Jeanne 

K— King 

X— Xray 

K— Kepi 

L — Love 

Y— Yoke 

L — Louis 

M— Mike 

Z— Zed 

M — Marie 

FRENCH 

N — Noemi 
O — Octave 
P— Pierre 
Q — Quimper 
R— Rene 
S — Suzanne 
T — Therese 
U— Ursule 
V— Victor 
W— Wagon 
X— Xavier 
Y — Yvonne 
Z— Zoe 


Because  of  the  limited  number  of  trans- 
mitters in  France  and  England,  two  per- 
iods have  been  set  aside  for  their  trans- 
mission. Each  period  is  of  three  hours 
duration,  one  for  France  and  one  for  Eng- 
land, alternating  each  night.  At  this  writ- 
ing the  wave  lengths  of  the  European 
transmitters  are  not  known,  but  this  in- 
formation will  be  broadcasted  by  our  ama- 
teur stations  in  due  time.  We  believe  a 
wave  length  of  180  to  200  meters  or  there- 
abouts will  be  used,  with  a  possibility  of 
440  meters  in  one  or  two  instances. 

We,  do  not  care  to  know  the  call  letters 
or  code  letters  of  any  transmiting  sta- 
tions,* although  a  copy  of  call  letters  and 
code  <  words  will  be  kept  under  seal  at 
A.R.R.L.  Headquarters  for  verification  of 
any  reception  by  any  American  or  Cana- 
dian amateur,  who  is  requested  to  report 
his  reception  by  wire  (night  letter)  to 
A.R.R.L.  Headquarters  immediately  after 
the  conclusion  of  the  tests  each  night.  Up- 
on verification  of  such  report  WII  will 
transmit  a  message  to  England  and  France 
at  2000  G.M.T.  (3:00  p.m.  E.S.T.)  using 
the  American  and  English  alphabetical 
code.  2FZ,  England,  would  be  sent  TWO 
FOX  ZED. 

The  schedule  of  English  and  French 
Amateur  transmission  periods  is  given  in 
the  table  at  the  bottom  of  this  page,  in 
which  "E"  represents  British  amateurs 
and  "F"  the  French  amateurs. 


Sammary 

Following  is  a  summary  of  the  fore- 
going: 

December  4th  to  9th,  amateur  broadcast- 
ing of  wave  lengths  to  be  used  by  English 
and  French  stations  and  other  information 
received  too  late  for  this  issue  of  QST. 

December  12th  to  21st,  from  midnight 
to  0230  G.M.T.,  "free-for-all"  transmissions. 

December  12th  to  21st,  from  0230  to  0600 
G.M.T.,  individual  transmitters. 

December  13th  to  22nd,  0700  G.M.T., 
— MUU  on  14,200  meters  and  WII  on 
13,600  meters  broadcast  results  of  English 
reception  of  American  and  Canadian  ama- 
teur signals. 

December  22nd  to  31st,  from  midnight 
to  0600  G.M.T.,— All  U.  S.  and  Canadian 
amateur  transmitters  QRT  and  QRX  for 
reception  of  English  and  French  signals, 
and  report  daily  to  A.R.R.L.  Headquarters 
results  of  any  reception  for  verification. 

December  22nd  to  31st,  2000  G.M.T.,— 
WII  on  13,600  meters  will  transmit  results 
of  our  reception  to  England  and  France, 
which  will  be  repeated  back  by  MUU  on 
14,200  meters. 


Schedules  of  French  and  English  Amateur  transmitters — A.R.R.L. 
Trans-Atlantic  Tests,  December  22-31,  1922. 


Fri. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Fri. 

Sat. 

Sun. 

Dec. 

Dee. 

Dec. 

Dec. 

Dec 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

22 

28 

24 

25 

26 

27 

28 

29 

80 

81 

Mid.  To  0300 

E 

F 

E 

F 

E 

F 

E 

F 

E 

F 

0300  To  0600 

F 

E 

F 

E 

F 

E 

F 

E 

F 

E 

"E"  represents  English  Amateurs.  "F"  represents  French  Amateurs. 

Time — Greenwich  Mean  Time. 
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Notes  on  a  Super- Heterodyne 

By  C.  R.  Leutz 


DURING  the  past  five  years  consider- 
able expert  engineering  effort  has 
been  directed  towards  finding  an 
efficient  and  satisfactory  method  of 
amplifying  radio  frequency  energy 
at  short  wave-lengths.  A  glance  at  the 
characteristic  curves  of  the  present  avail- 
able detector  tubes  will  show  that  a  very 
weak  signal  cannot  be  rectified  efficiently 
or  completely,  and  in  view  of  this  point  ad- 
ditional audio  frequency  amplification 
would  not  be  of  assistance.  All  detector 
or  rectifier  characteristic  curves  indicate 
that  the  resultant  audio  frequency  current 
is  approximately  proportional  to  the  square 
of  the  impressed  radio  frequency  voltage. 
Therefore,  the  efficiency  of  the  detector  de- 
creases rapidly  with  decrease  of  signal  until 
a  stage  is  reached  at  which  the  detector  al- 
most ceases  to  function. 


special  tubes  with  a  view  to  reducing  the 
internal  capacity  by  special  design,  and  they 
have  designed  special  transformers;  but 
the  efficient  results  in  each  case  have  been 
confined  to  a  narrow  band  of  wave-lengths, 
for  example  300  to  700  meters.  Any 
attempt  to  increase  the  effective  working 
wave-length  band,  particularly  toward 
lower  waves,  has  resulted  in  failure.  It  is 
obvious  that  if  the  receiver  is  to  have  a 
commercial  value  a  range  of  wave-lengths 
from  say  100  to  850  meters  must  be  avail* 
able  with  a  minimum  amount  of  adjust- 
ments and  with  uniform  efficiency  over  the 
entire  wave-length  range. 

In  December,  1919,  Major  E.  H.  Arm- 
strong gave  publicity  to  an  indirect  method 
of  obtaining  short  wave  amplification, 
called  the  Super-Heterodyne.  The  idea  is 
to  reduce  the  incoming  frequency  which 


Front  View  of  the  Completed  Set 


Many  types  of  amplifiers  have  been  de- 
vised to  magnify  the  radio  frequency 
energy  before  applying  same  to  the  de- 
tector and  many  have  worked  very  well  on 
long  wave-lengths,  with  either  resistance, 
inductance  or  capacity  couplings.  How- 
ever, most  attempts  to  use  the  same  method 
of  coupling  for  extremely  high  frequencies 
corresponding  to  wave-lengths  of  50  to  200 
meters  have  been  complete  failures.  There 
is  a  good  reason  for  this:  the  low  capacity 
reactance  existing  between  the  structural 
elements  of  the  amplifying  tubes  acts  as 
a  short  circuit  around  the  coupling  medium, 
and  prevents  a  difference  of  potential  being 
transferred  to  the  next  tube.  This  short 
circuit  can  be  eliminated  by  tuning  with 
a  parallel  inductance  but  this  leads  to 
difficulties  in  the  form  of  complicated  ad- 
justments and  local  oscillations.  The 
French    and    English    have  constructed 


may  be,  say  1,500,000  cycles  (200  meters), 
to  some  suitable  super-audible  frequency 
which  can  be  amplified  efficiently,  then  pass- 
ing this  current  thru  a  radio  frequency  am- 
plifier and  finally  rectifying  and  carrying  on 
to  one  or  two  stages  of  audio  frequency  am- 
plification if  desired.  Transformation  of 
the  incoming  signal  frequency  to  the  ampli- 
fier frequency  is  usually  accomplished  by  a 
heterodyne  oscillator  and  rectiner. 

This  action  can  be  readily  understood  by 
referring  to  the  wiring  diagram.  The 
primary  circuit,  C-l  L-l  L-2,  is  tuned  in 
resonance  to  the  incoming  signal  frequency, 
say,  1,500,000  cycles.  The  secondary  cir- 
cuit, L-5  L-6  L-7  and  C-3,  is  tuned  to 
resonance  to  the  incoming  signal  frequency, 
coupling  between  these  two  circuits  being 
adjusted  between  L-2  and  L-5.  V-2  is  a 
rectifier  or  usual  detector  tube  and  V-l 
with  the  associated  parts  is  an  external 


Digitized  by 


Google 


QST 


December,  1922 


December,  1922 


QST 


13 


heterodyne  oscillator.  V-3  to  V-8  is  a  re- 
sistance coupled  radio  frequency  amplifier 
designed  to  operate  efficiently  at  a  fre- 
quency of  100,000  cycles,  corresponding  to 
3,000  meters,  the  last  stage  of  this  ampli- 
fier (V-8)  also  acting  as  a  detector- 
rectifier.  The  amplifier  on  the  input  side 
is  coupled  to  the  first  detector  by  the 
tuned  circuits  C-4  L-8,  and  C-5  L-9,  and 
on  the  output  side  to  the  detector  and  audio- 
frequency amplifier  tubes.  L-7  is  in  in- 
ductive relation  to  L-4  of  the  heterodyne 
oscillator. 

Now  assume  that  the  heterodyne  oscilla- 
tor is  tuned  to  1,400,000  cycles  or  1,600,000 
cycles;  either  position  will  produce  a  beat 
frequency  of  100,000  cycles  with  respect  to 
an  incoming  200-meter  signal.  The  com- 
bined currents  of  1,500,000  cycles  and 
1,400,000  cycles  (or  1,600,000)  are  then 
rectified  by  the  detector  V-2  to  produce  in 
circuit  (C-4  L-8)  a  direct  current  with  a 
superimposed  100,000-cycle  component.  This 


rents  are  180°  out  of  phase  or  in  phase, 
a  minimum  when  90°  out  of  phase. 

In  ordinary  heterodyning  the  initial 
phase  difference  will  vary  for  each  wave 
train  from  spark  transmitters,  as  the 
initial  phase  difference  depends  on  the 
sparking  at  the  transmitter.  The  fre- 
quency of  the  two  currents  are  practically 
tne  same,  and  the  length  of  the  wave- 
train  is  small  compared  with  the  time  re- 

?uired  to  form  a  complete  beat  at  audible 
requencies.  Different  wave  trains  are 
therefore  rectified  with  different  degrees  of 
efficiency  and  the  plate  current  becomes  ir- 
regular, resulting  in  a  rough  note.  How- 
ever, the  beat  frequency  is  high  in  the 
super-heterodyne,  several  beats  per  wave- 
train  being  established,  and  the  phase  angle 
between  the  two  currents  changes  thru  a 
number  of  cycles  and  the  initial  phase  dif- 
ference need  no  longer  be  considered. 

The  adjustments  for  I.C.W.  and  tele- 
phony are  a  combination  of  the  previous 


Rear  View  of  the  Tuner 


100,000-cycle  component  is  then  amplified 
by  V-3,  V-4,  V-5,  V-6,  V-7,  and  rectified  by 
V-8,  and  the  resultant  audio  frequency  note 
amplified  by  the  audio  amplifying  tubes 
V-9  and  V-10.  In  the  case  of  continuous 
wave  reception,  the  best  method  of  obtain- 
ing the  audible  note  in  the  phones  is  to 
employ  a  second  heterodyne  adjustable  to 
1,000  cycles  on  either  side  of  the  amplifier 
frequency  of  90,000  to  101,000  cycles,  and 
loosely  couple  this  to  the  amplifier  circuit. 
It  is  also  possible  to  receive  continuous 
wave  signals  by  producing  oscillations  in 
the  amplifier,  of  a  slightly  higher  or  lower 
frequency  than  the  amplifier  tuned  trans- 
former wave-lengths.  Oscillation  and  also  re- 
generative amplification  can  be  controlled 
by  the  special  condenser  C-18.  This  special 
condenser  obviously  must  have  a  very  small 
minimum  capacity  or  it  will  be  difficult  to 
stop  the  amplifier  from  oscillating. 

On  this  set  reception  of  spark  and  tele- 
phone signals  can  be  carried  on  with  equal 
efficiency  and  without  any  distortion,  which 
is  odd  inasmuch  as  heterodyning  a  spark  or 
telephone  signal  with  an  ordinary  regener- 
ative receiver  will  result  in  loss  of  note 
or  tone.  The  efficiency  of  rectification  of 
the  incoming  signal  when  heterodyning  de- 
pends upon  the  phase  relation  with  the 
local  current.  The  efficiency  of  the  recti- 
fication is  a  maximum  when  the  two  cur- 


mentioned  adjustments  for  spark  and  C.W. 
reception,  bearing  in  mind  that  the  ampli- 
fier circuits  should  be  damped  slightly  to 
prevent  distortion. 

The  present  equipment  being  used  is 
shown  schematically  in  the  wiring  diagram' 
and  actually  in  the  photographs.  The  radio 
frequency  amplifier  circuit  is  designed  for 
3,000  meters.  Special  attention  has  been 
paid  to  the  effective  design  of  the  receiver 
circuits.  L-2  and  L-5  consist  of  a  180° 
coupler  and  give  a  180°  scale  movement  to 
a  90°  coil  relation.  The  condenser  C-3  has 
shaped  plates  to  give  a  straight  line  wave- 
length variation.  The  maximum  capacity 
of  this  condenser  is  very  low  and  the  values 
of  inductance  large  in  order  to  develop 
the  largest  possible  potential  on  the  de- 
tector grid.  In  view  of  the  fact  that  a  loud 
signal  is  produced  with  only  a  fraction  of  a 
volt  on  the  detector  grid,  the  ratio  of  L  to 
C  is  important.  To  keep  the  high  frequency 
resistance  low,  the  coils  are  designed  to 
have  very  low  values  of  distributed  capa- 
city and  the  condensers  are  of  special  de- 
sign  having  only  1/10  the  resistance  of  the 
ordinary  condensers.  The  inductance  L-5 
is  used  in  parallel  to  C-3  to  give  the  first 
wave-length  range  of  150  to  450  meters, 
and-L-6  is  connected  in  series  to  L-5  and 
both  in  parallel  to  C-3  for  the  second  range 
of  310  to  850  meters. 
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As  the  mechanical  distance  between  L- 
and  L-9  is  increased  the  tuning  becomes 
sharper  and  a  very  high  degree  of  selec- 
tivity can  be  obtained.  The  output  resis- 
tors R-3  (about  100,000  ohms)  can  be  re- 

? laced  by  iron-core  chokes  of  proper  value, 
'he  resistors  can  also  be  replaced  by  in- 
ductances and  capacities  tuned  to  3,000 
meters,  giving  the  additional  advantage  of 
having  the  amplifier  reject  all  frequencies 
but  that  to  which  it  is  tuned.  The  last 
stage  of  radio  frequency  amplification  is 
coupled  by  the  tuned  transformer  L-10 
L-ll.  A  potentiometer  is  provided  for  the 
common  grid  leaks  (about  5  megohms)  on 
the  radio  amplifier  tubes  proving  a  means 


•8  dyne  V-l  are  not  used  of  course  for  long 
wave  reception. 

Material  increases  in  signal  audibility 
can  be  had  by  inserting  a  variometer  in  the 
detector  plate  lead,  at  post  6,  6,  tuning  the 
plate  for  regenerative  amplification.  In 
place  of  tuning  the  plate  it  is  also  possible 
to  provide  inductive  coupling  between  the 
plate  and  grid  of  the  detector  V-2  in  the 
usual  manner. 

The  results  obtained  with  this  unit  have 
been  very  satisfactory.  The  antenna  used 
was  125  feet  long  and  fifty  feet  high  lo- 
cated in  New  York  City.  On  600  meters, 
spark  signals  from  NGE  (Miami)  NAU 
(San   Juan)    NAR    (Key   West)  NAW 


Rear  View  of  the  Amplifier 


to  adjust  the  characteristic  curves  to  a 
point  where  maximum  amplification  is  ob- 
tained without  chance  of  the  amplifier  oscil- 
lating. The  complete  equipment  is  built 
in  two  units  each  entirely  shielded  with 
10-oz.  copper.  The  phone  cords  are  also 
shielded  with  Belden  Braid.  The  shields 
are  connected  to  the  negative  side  of  the 
filament  battery. 

To  use  a  loop  the  links  are  taken  out  at 
posts  8  and  7  and  loop  inserted  there,  us- 
ing C-3  to  tune.  For  long  wave  reception, 
a  Targe  inductance  is  connected  in  place  of 
L-9  for  the  secondary  and  that  coupled  to 
the  antenna,  the  resistance-coupled  ampli- 
fier then  working  direct  as  a  R.F.A.  with- 
out the  heterodyne,  in  which  work  it  oper- 
ates well  down  to  850  meters.  The  long 
wave  reception  would  not  be  possible  if  a 
tuned  radio-frequency  amplifier  were  em- 
ployed.   The  first  rectifier  V-2  and  hetero- 


(Cuba)  NAP  (Pensacola)  NAO  (New 
Orleans)  VCE  (Cape  Race)  and  ships 
around  the  Canal  Zone  were  received  with 
sufficient  audibility  to  be  heard  fifty  feet 
from  the  telephones.  On  360  meters  radio- 
phone signals  from  KYW  (Chicago)  WOC 
(Davenport)  WW  J  (Detroit)  WHB  (Kan- 
sas City)  WSB  (Atlanta)  WHA  (Wiscon- 
sin) were  received  with  the  same  signal 
audibility.  On  200  meters,  a  continuous 
stream  of  8th,  9th,  4th  and  5th  district 
amateurs  were  heard.  All  these  results 
were  obtained  in  the  late  summer  with 
unusual  heavy  static  conditions. 

[These  data,  photographs  and  drawings 
of  this  design  were  supplied  thru  the  cour- 
tesy of  the  Experimenters  Information 
Service  of  220  West  42nd  Street,  New 
York,  who  have  available  for  distribution 
complete  sets  of  blueprints  covering  the 
entire  construction  of  this  equipment. — Ed.] 


"Notes  on  the  Design  of 
Small  C.  W.  Transformers" 

By  A.  H.  Babcock,  6ZAF 


UNDER  this  caption,  there  was 
printed  in  the  July  issue,  p.  29,  an 
article  that  calls  for  more  extended 
notice.  The  theory  of  the  action 
of  small  C.W.  transformers  is  so 
simple  that  there  is  no  excuse  whatever 
for  any  misunderstanding  of  this  subject. 

The  ideal  transformer  would  consist  of 
one  or  more  coils  of  wire  surrounding  or 
partially  embedded  in  a  laminated  iron 


core;  where  the  coils  would  have  zero  re- 
sistance and  the  iron  would  be  free  from 
losses.  Obviously  these  ideal  conditions 
can  not  be  realized  in  practice;  but  that  a 
well  designed  transformer  approaches  very 
closely  to  the  ideal  is  evidenced  by  the 
fact  that  large  transformers  often  test  up 
to  99  per  cent,  efficiency. 

Neglecting  the  very  low  resistance  of  the 
primary  coil,  the  only  opposition  to  the  flow 
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of  current  is  the  reacting  electro-motive 
force  induced  in  the  primary  coil  by  the 
rapid  reversals  of  the  magnetization  of  the 
core,  which  are  due  to  the  alternations  of 
the  supply  current. 

When  the  secondary  coil  is  open,  just 
enough  primary  current  flows  to  produce 
the  magnetization  necessary  to  generate  a 
reacting  e.m.f.  equal  and  opposite  to  the 
voltage  of  the  supply  circuit.  This  is 
called  the  magnetizing  current.  When  the 
secondary  coil  is  closed,  an  additional  cur- 
rent, called  the  load  current,  flows  in  the 
primary  coil.  The  magnetizing  effect  of 
this  load  current  is  exactly  equal  and 
opposite  to  that  of  the  secondary  current: 
hence  under  all  conditions  the  combined 
magnetizing  action  of  the  primary  and 
secondary  coils  produces  just  that  mag- 
netization of  the  core  which  will  make  the 
reacting  e.m.f.  of  the  primary  coil  equal 
to  the  voltage  of  the  supply  circuit  to 
which  the  primary  of  the  transformer  is 
connected. 

Evidently  then  the  first  step  in  trans- 
former design  is  to  determine  the  primary 
turns  necessary  to  generate  an  e.m.f.  equal 
to  the  supply  circuit  voltage ;  and  then  to  de- 
termine what  the  primary  current  will  be 
so  that  the  proper  size  wire  may  be  used 
in  the  primary  coiL  and  thus  prevent  ex- 
cessive heating.  The  fundamental  equa- 
tion for  any  transformer  or  reactive  coil 
is: 

Let  E  =  the  induced  e.m.f.  in  volts. 
F  =  the  total  magnetic  flux. 
B  =  the  lines  of  force  per  square  inch. 
A  =  the  cross  section  of  the  magnetic 

circuit  in  square  inches. 
N  =  the  cycles  per  second. 
T  =  the  number  of  turns  of  the  primary 

coil. 

Then : 

4.44  NFT 

g  

100,000,000  ' 

which  is  the  most  important  formula  used 
in  the  design  of  transformers. 

The  next  step  is  to  determine  the  total 
flux.  Long  experience  shows  that  if  we 
assume  50,000  lines  per  square  inch  for 
the  ordinary  iron  used  in  the  design  of 
small  60-cycle  transformers,  we  will  be  on 
safe  ground.  Then. 

F  =  50,000xA,  and  for  a  60  cycle  circuit 
N  =  60 

Substituting  these  values  in  the  funda- 
mental equation  we  have 


E  =  -- 
from  which 


4.44  x  60  x  50,000  x  AT 


100,000,000 
AT 


7.5 


cross  section  of  the  iron  and  the  number 
of  turns,  is  always  the  same.  Evidently, 
then,  we  may  make  the  number  of  turns 
large,  and  have  a  small  core;  or  if  the 
core  is  made  large,  the  number  of  turns 
becomes  small.  In  the  first  case  it  means 
more  work  winding  on  a  lot  of  turns;  and 
more  expense,  because  copper  wire,  especial- 
ly in  small  sizes,  is  more  expensive  than 
iron. 

For  a  practical  application,  let  us  assume 
we  have  a  core  on  which  we  wish  to  wind 
a  primary  coil  for  a  115  volt  supply  cir- 
cuit; and  that  the  core  cross-section 
measures  10  square  inches.  Transposing 
the  simplified  equation  gives  us  now 


T  =  7.5x- 


E 


which  says  that  for  a  transformer  to  be 
used  on  a  60-cycle  supply  circuit,  the 
primary  turns  are  found  by  multiplying 
the  supply  circuit  voltage  by  7.5  and  divid- 
ning  the  product  by  the  number  of  square 
inches  of  the  cross  section  of  the  trans- 
former core,  measured  at  right  angles  to 
the  laminations,  and  at  the  part  of  the 
core  that  is  enclosed  by  the  coil.  By  sub- 
stituting, we  now  have 


T=- 


7.5  x  115 


10 


therefore,  for  any  given  primary  voltage, 
the  product  of  the  number  of  square  inches 


and  our  primary  coil  then  has  86  turns. 

The  next  question  is  what  size  of  wire 
to  use.  To  determine  this  it  is  necessary 
to  decide  upon  the  capacity  of  the  trans- 
former. Let  us  assume  that  the  load  will 
be  two  U.V.203  tubes,  both  plate  and  fila- 
ment. Then  the  plate  circuit  j 
will  require  2  x  1000  x  0.15  =  300  Watts; 
the  filaments  2  x  12  x  6.5=166  watts, 
allow  for  transformer  losses  44  watts, 

and  the  primary  coil  input   

becomes  500  watts; 

from  which  the  primary  currenjt  is  seen  to 
be  4.35  amperes.  If  we  allow  1500  cir- 
cular mils  per  ampere  (which  is  a  safe 
allowance),  the  wire  must  be  6500  circular 
mils,  which  is  #12  B&S. 

The  proper  number  of  turns  for  the 
other  coils  may  be  determined  directly 
from  the  primary  turns,  as  follows.  Since 
the  primary  voltage  is  115  and  the  num- 
ber of  turns  86,  the  volts  per  turn  is  equal 
to  115/86  or  1.337,  and  the  volts  per  turn 
is  the  same  for  all  coils  of  any  given  trans- 
former. Hence,  to  compute  the  number  of 
turns  for  any  other  coil,  divide  the  volts 
of  that  coil  by  the  volts  per  turn:  for 
example,  the  plate  circuit  e.m.f.  is  1000 
volts  and  1000/1.337  =  748.  The  filament 
circuit  e.m.f.  is  12  volts  and  12/1.337  =  9. 

The  plate  current  is  0.15  amperes  per 
tube  or  0.3  if  the  tubes  are  in  multiple, 
and  the  circular  mils  =  1500  x  0.3  or  450, 
the  nearest  largest  size  wire  being  #23. 
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The  filament  current  is  6.5  amperes  per 
tube  or  13  if  the  tubes  are  in  multiple,  and 
the  c.m.  =  1500xl3  or  19,500,  the  nearest 
commercial  size  to  which  is  #6.  If  the 
filament  coil  were  wound  in  a  single  layer, 
outside  the  other  coils,  it  would  be  per- 
fectly safe  to  use  #8  B&S. 

All  the  foregoing  has  been  based  on  the 
assumption  that  a  core  was  available.  Now 
let  us  determine  what  to  do  when  we  have 
no  core,  but  expect  to  cut  up  some  sheet 
iron  and  make  a  core. 

By  transposing  our  original  simplified 
equation  we  obtain 

A  =  7.5x  , 

T 


which  says  that  the  area  of  cross  section 
of  the  core  required  is  equal  to  7.5  times 
the  volts  per  turn.  If  the  volts  per  turn 
are  about  1  to  1.5  the  number  of  turns  will 
be  about  right.  Then  for  a  good,  safe  and 
convenient  design,  the  area  required  will  be 
between  IVz  and  11  square  inches. 

Caution:  Be  sure  to  cut  your  plates 
long  enough  and  space  the  legs  of  the 
core  wide  enough  apart  so  that  the  coils 
and  their  insulation  can  be  placed  in 
position. 

The  same  equations  can  be  used  for 
other  frequencies  by  changing  the  7.5  to 
12  for  25  cycles,  and  to  9  for  50  cycles. 


Some  More  Records 


6XAD,  the  experimental  station  of 
Major  Lawrence  Mott,  O.R.C.,  Signal 
Corps,  at  Avalon,  Catalina  Island, 
Calif.,  has  added  new  laurels  unto 
itself,  in  that  its  C.W.  signals  have 
been  heard  by  engineers  of  the  Amalga- 
mated Wireless,  Limited,  in  Australasia. 
The  headquarters  of  this  company  are  in 
Sydney,  Australia,  and  they  are  in  daily 
communication  with  Carnarvon,  Wales. 
Major  Mott  intends  a  series  of  tests  with 


the  engineers  of  the  Australian  station  dur- 
ing the  coming  winter,  arrangements 
having  been  made  to  this  end. 

This  distance  appears  to  be  roughly 
6,600  miles,  which  to  the  best  of  our  belief 
is  the  world's  amateur  long-distance  trans- 
mission record. 

6XAD  continues  to  do  the  remarkable 
work  for  which  we  gave  it  credit  in  our 
columns  recently.  Really  it  is  amazing 
how  this  one  station  reaches  out  into  places 


The  Operating  Table  at  6MOTT 
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where  other  6's  are  never  heard,  and  how 
it  receives  signals  from  all  parts  of  the 
country.  There  is  not  the  slightest  doubt 
that  6XAD  is  reaching  out  more  consistent- 
ly and  establishing  communication  more 
frequently  and  over  bigger  distances  than 
any  other  station  on  the  west  coast,  and 
this  accomplishment  rates  credit.  Most  of 
this  work  has  been  done  on  a  C.W.  set  con- 
sisting of  two  Western  Electric  50-watt 
tubes  operating  on  A.C.,  putting  6.1  am- 
peres in  the  antenna  on  240  meters. 

As  a  sample  of  the  work  this  set  does, 
in  recent  weeks  6XAD's  signals  have  been 
reported  from  1BBW,  1AW,  1BKA,  2AVE, 
2LJ,  2APD,  2AWF,  2KF,  2BRC.  2AFV, 
2LT,  2BYC,  2CIN,  30T,  3BIT,  3JJ,  3BEF, 
3BHM  (worked),  4JY,  4FZ,  4BF  (worked), 
6's,  6's  and  7's  entirely  too  numerous  to 


mention,  and  8's  and  9's  galore.  Reports 
from  the  latter  two  districts  are  so  numer- 
ous that  we  cannot  spare  space  for  them. 
Two-way  communication  is  reported  with 
several  dozen  9's  and  with  the  following 
8's:  8BCY,  8BHE,  8BUX,  8HJ,  8X0,  8AQZ, 
8AGF,  8ASV,  8AXM,  8CAZ,  8BKE,  8AQF, 
8ZY,  8AWP,  8VY,  8AB,  8AXN,  8CPX,  8ZO. 
The  progress  of  radio  is  evident  when  one 
considers  the  ease  with  which  a  6  and  an  8 
can  now  work — but  most  of  this  good  work 
centers  around  one  station,  which  leads  us  to 
suspect  that  Mr.  Mott  is  fortunate  in  re- 
siding in  an  unusually  favorable  locality 
for  both  radio  reception  and  transmission. 

Anyway  here're  congratulations  again — 
keep  it  up. 

K.B.W. 


A  Super-Regenerative  Tuner 

Second  Prize  Winner  in  QST'w  Contest 
By  James  Wood,  Jr.,  2ALC 


IN  attempting  to  adapt  super-regenera- 
tion to  short  wave  telegraph  reception 
the  writer  carried  out  a  number  of  ex- 
periments, the  results  of  which  will  be 
given  in  this  article.  First,  however, 
the  most  successful  set  will  be  described. 

The  photographs*  give  an  idea  of  the  ar- 
rangement of  the  apparatus.  Fig.  1  shows 
the  hook-up.  As  will  be  seen,  it  is  funda- 
mentally the  same  as  Fig.  3  in  July  QST; 
a  few  changes  were  made  in  order  to  im- 


plate  battery  has  a  potential  of  130  volts. 
This  is  unnecessary  except  where  great 
volume  of  sound  is  desired.  A  plate  bat- 
tery of  from  40  to  60  volts  will  work  very 
nearly  as  well  for  DX  reception  as  one  of 
higher  potential.  Large  sized  "B"  batteries 
should  be  used,  however,  as  considerable 
power  is  used  in  the  reception  of  C.W.  as 
will  be  explained  later. 

The  fixed  condensers  across  the  big  honey- 
combs may  be  any  value  between  .002  and 


r/G-f 


prove  selectivity  and  quietness.  In  Fig.  1, 
all  the  fixed  condensers  shown  are  Dubilier 
Micadons;  the  two  variable  condensers  have 
each  twenty-one  plates;  R  is  a  Western 
Electric  VT-2  and  D  is  an  ordinary  re- 
ceiving tube,  perferably  hard.  R  may  also 
be  a  receiving  tube  but  louder  signals  will 
be  obtained  with  a  power  tube.  The  plate 
inductance  of  the  first  tube  and  the  grid 
inductance  of  the  second  tube  are  wound 
on  the  same  form  with  about  W  spacing 
between  them.    It  will  be  noticed  that  the 

•Unfortunately  wouldn't  reproduce. — Ed. 


.008.  The  best  values  are  of  course  deter- 
mined by  experimentation.  The  values 
given  in  Fig.  1  will  give  very  satisfactory 
results. 

Shunting  a  small  variable  condenser 
across  the  40-turn  pick-up  coil  was  tried  but 
no  particular  advantage  was  realized  V>y 
so  doing.  The  writer  found  that  a  C  bat- 
tery was  necessary  only  in  the  reception 
of  fone. 

No  difficulty  at  all  was  experienced  in 
controlling  the  amplitude  of  the  variation 
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frequency  by  varying  the  coupling  between 
the  two  honeycombs.  In  fact  the  writer 
prefers  the  inductively  coupled  circuit  to 
the  capacity  coupled  one  inasmuch  as  the 
latter  is  not  as  flexible  as  the  former.  The 
coupling  adjustment  between  the  honey- 
combs is,  however,  quite  critical  but  it  can 
readily  be  handled  if  a  vernier  control  is 
provided. 

To  those  unfamiliar  with  the  action  of  a 
super-regenerative  circuit  it  may  be  well 
to  give  a  few  hints  on  its  operation.  After 
the  set  has  been  connected  as  per  Fig.  lf  it 
is  best  to  determine  first  whether  the  high 
frequency  circuit  will  oscillate.  To  do  this 
remove  the  DL-1250  from  its  mounting; 
leave  everything  else  connected  as  shown 
in  the  figure.  The  two  variable  condensers 
should  be  turned  thru  their  scale  length  to 
determine  at  what  settings  of  the  conden- 
sers the  plate  and  grid  circuits  are  in  re- 
sonance. This  procedure  is  the  same  as 
on  a  tuned-plate  regenerator,  so  no  difficul- 


With  the  set  connected  as  shown  in  Fig.  1 
and  adjusted  for  C.W.  reception,  the  writer 
had  no  difficulty  in  raising  a  station  two 
blocks  away.  Signals  were  reported  as 
QSA.  The  other  station's  oscillating  re- 
ceiver could  be  plainly  heard  while  the  test 
was  being  carried  out.  So  it  is  apparent 
that  we  may  still  experience  interference 
from  nearby  receivers  even  tho  loops  are 
used.  Furthermore  the  experiment  helps 
to  show  why  it  is  possible  to  receive  C.W. 
with  the  super  circuit.  It  must  be  remem- 
bered, however,  that  the  coupling  between 
the  honeycombs  must  not  be  reduced  any 
more  than  is  absolutely  necessary  to 
heterodyne  the  C.W.  By  the  use  of  a  ver- 
nier rheostat  in  the  filament  circuit  of  R, 
the  proper  adjustment  for  C.W.  may  be 
more  readily  attained. 

For  those  who  want  substantial  proof 
that  the  super  works  for  DX  reception,  a 
list  of  calls  heard  in  about  Ave  days  of 
listening,  is  given  herewith: 


r/6  2 


ty  should  be  experienced  from  this  source. 
To  determine  whether  the  low-frequency 
circuit  will  oscillate,  insert  the  DL-1250  in 
its  mounting  and  couple  the  honeycombs 
closely.  If  a  high  pitched  squeal  is  not 
heard,-  reverse  the  connections  to  one  of  the 
honeycombs.  This  should  correct  the 
trouble.  Once  the  low-frequency  circuit  is 
oscillating  you  are  ready  for  business.  Ad- 
just the  two  variable  condensers  to  settings 
that  you  know  bring  the  plate  and  grid  cir- 
cuits to  resonance.  Decrease  the  coupling 
between  the  honeycombs  slowly.  As  this  is 
done  a  point  will  be  reached  where  a  hissing 
sound  is  heard  in  the  phones  (similar  to  the 
sound  in  an  ordinary  regenerator  when 
the  latter  approaches  the  oscillating  point). 
Just  below  where  this  hiss  becomes  a  roar, 
is  the  best  adjustment  for  fone,  QSA 
I.C.W.  and  spark,  altho  the  latter  comes  in 
very  badly  distorted.  For  C.W.  and  QRZ 
I.C.W.,  the  coupling  between  the  honey- 
combs is  reduced  so  as  to  pass  the  point 
where  the  roar  occurs.  When  this  is  done, 
the  high  and  low  frequency  circuits  both 
oscillate  at  once.  This  fact  was  proven  in 
an  experiment  conducted  by  the  writer. 


1AEU,  1AJP,  1AJU,  1AZU,  1BKQ, 
1BUT,  1CCZ,  1CHJ,  1CMP,  1CPN,  1ES, 
1FB,  III,  IVY,  1XP,  3ALN,  3APR,  3AT, 
3BGT,  3BHM,  3BIT,  3BNU,  3BUP,  3BVL, 
3BZ,  3CA,  3CBN,  3EM,  3HG,  3 LP,  3MH, 
3MK,  3TJ,  3ZO,  3ZU,  3ZZ,  4BX,  4DC, 
4EA,  4FT,  4GH,  8AB,  8ADR,  8ADH, 
8AFD,  8AHR,  8AIO,  8ALT,  8ATU,  8AQO, 
8AWY,  8BDB,  8BPH,  8BVR,  8BXH, 
8CUR,  8DAK,  80W,  8SB,  8SP,  8UE,  8UC, 
8WR,  8ZZ,  9ARA,  9BYA,  9EI,  911. 

Fig.  2  shows  an  interesting  circuit  de- 
veloped from  Fig.  1.  It  will  be  seen  that  a 
radio  frequency  transformer  is  substituted 
for  the  two  inductances  shown  in  Fig.  1. 
The  idea  in  substituting  the  R.  F.  trans- 
former was  to  try  to  get  rid  of  the  tuned 
plate  circuit  of  the  first  tube  (one  variable 
adjustment)  and  at  the  same  time  avoid 
the  use  of  a  tickler.  It  was  found  necessary, 
however,  in  order  to  cover  wave-lengths 
from  180  to  360  meters  to  shunt  a  variable 
condenser  across  the  secondary  of  the  trans- 
former as  shown  by  the  dotted  lines.  The 
introduction  of  this  variable  adjustment  of 
course  counteracted  the  advantage  of  elimi- 
nating the  tuned  plate  of  the  first  tube. 
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The  circuit  has  possibilities,  however,  as  a 
wave-length  band  of  about  60  meters  can 
be  covered  without  adjusting  the  conden- 
ser across  the  secondary.  The  writer  sug- 
gests that  someone  try  a  transformer  with 
looser  coupling  between  the  primary  and 
secondary. 

Signals  were  nearly  as  QSA  on  this 
arrangement  as  on  the  set  described  above. 
The  control  is  of  course  very  simple  there 
being  only  two  controls  over  a  rather  broad 
wave-length  band.  The  writer  advises  the 
trying  of  the  circuit  in  Fig.  1  first,  inas- 
much as  it  is  quite  simple  and  can  usually 
be  relied  upon  to  work.  Fig.  2  should  only 
be  tried  after  the  action  of  the  super- 
regenerator  is  more  clearly  understood. 

The  circuit  shown  in  Fig.  4  of  July  QST 
was  tried  but  it  did  not  come  up  to  ex- 


pectations. First  of  all,  every  time  a  vari- 
able element  is  adjusted  it  sounds  as  tho  14 
different  heterodynes  are  going  at  once, 
and  secondly  it  is  very  critical.  The  locally- 
generated  beats  drown  out  all  weak  signals. 
The  circuits  shown  in  Figs.  3  and  4  of 
September  QST  were  also  tried.  Fig  3  is 
OK  but  the  squeal  of  the  variation  fre- 
quency makes  the  reception  of  weak  signals 
difficult.  Fig.  4  is  OK  for  200  meter  work 
but  the  writer  was  unable  to  obtain  the 
super  effect  above  270  meters.  . 

The  writer  did  not  try  connecting  a  one- 
stage  audio  amplifier  to  the  circuit  shown 
in  Fig.  1  but  there  is  little  doubt  that  it 
can  be  done,  altho  the  writer  can't  see  the 
use  of  audio  amplifiers  when  signals  nearly 
break  the  fone  diaphragms  when  no  audio 
stages  are  used. 


A.  R.  R.  L.  Message  Traffic 

By  F.  H.  Schncll,  Traffic  Manager 


ABOUT  a  year  ago  we  thought  it 
would  be  a  good  idea  to  know  how 
many  citizen  messages  we  handled 
every  month.  It  was  in  October, 
1921,  that  as  accurate  count  was 
started  as  could  be  obtained  through  the 
offices  of  the  Division  Managers  of  the 
number  of  stations  handling  traffic,  on 
spark  and  C.W.,  and  the  total  messages 


handled  in  each  division  month  by  month. 
These  data  have  since  been  gathered  every 
month. 

From  these  figures  the  accompanying 
curves  were  taken  to  show  graphically  just 
where  we  stand;  also  is  shown  the  progress 
made  by  C.W.  stations,  which  have  out- 
classed the  spark  stations  in  message  traffic 
handling. 
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The  figures  at  the  left  indicate  the  num- 
ber of  messages  handled.  The  months  are 
from  October,  1921,  to  October,  1922,  the 
last  being  included  to  show  the  enormous 
increase  in  traffic  over  October,  1921. 
Total  messages  are  represented  by  the 
heavy  upper  curve;  spark,  because  of  its 
damped  wave,  the  dotted  line  of  course; 
with  C.W.,  the  continuous  wave  trans- 
mitter, represented  by  the  continuous  curve. 

The  slump  in  traffic  during  December  of 
last  year  is  due  to  the  fact  that  ten  days 
of  the  best  part  of  the  month  were  given 
over  to  the  Trans-Atlantic  Tests  when 
practically  all  message-handling  was  at  a 
standstill.  Except  for  this,  no  doubt  the 
rise  to  the  highest  peak  in  January  would 
have  been  a  steady  one  from  November. 

The  drop  in  February  may  be  accounted 
for  in  several  ways.  Upon  learning  that 
C.W.  stations  were  more  successful  than 
spark  stations  in  the  Transatlantic  Tests, 
a  great  number  of  stations  saw  the  possi- 
bilities of  C.W.  more  pronounced  and  ceased 
operation  with  their  spark  stations,  install- 
ing C.W.  Then,  too,  came  the  overwhelm- 
ing interest  by  the  public  and  amateurs 
were  inclined  to  abandon  their  regular 
work  for  fear  of  causing  too  much  inter- 
ference to  the  inexperienced  listener  . 

March  saw  a  gradual  return  to  the  game 


with  a  decided  increase  over  the  previous 
month  for  C.W.  traffic.  April,  as  usual, 
came  with  the  interest  in  radio  over- 
shadowed by  the  interest  of  the  great  out- 
doors, where  almost  every  radio  amateur 
spends  his  time  in  recuperating  from  the 
effects  of  a  hard  winter's  work.  That  drop 
is  to  be  expected  every  year  when  static 
again  becomes  King  of  the  Ether.  Had 
hundreds  of  radio  dealers  who  decided  to 
sell  radio  apparatus  when  the  boom  came, 
known  or  foreseen  the  summer  season  and 
bought  accordingly,  many  of  them  would 
still  be  in  business  and  those  who  are  still 
here  would  not  have  most  of  their  capital 
tied  up  in  apparatus,  which  has  been  on 
their  shelves  for  many  months,  hard  to 
move. 

Slowly,  but  steadily,  C.W.  has  been  de- 
throning the  spark  and  in  June  the  good 
old  spark  had  to  relinquish  the  honors  to 
C.W.  Youth  will  be  served,  even  in  radio. 
From  June  to  the  present  month  the  spark 
has  made  a  strong  effort  to  come  back, 
but  those  efforts  have  been  brushed  aside 
by  the  ever-rushing  progressive  C.W.  sta- 
tions to  whose  numbers  many  spark  sta- 
tions are  converted  every  month. 

The  only  question  that  remains  is  "How 
many  months  will  it  be  before  spark  sta- 
tions disappear  entirely?" 


Comment  les  Appeler? 

(  How  shall  we  call  them?  ) 
By  Lloyd  Jacqaet,  2KT 


FRENCH  amateurs  are  getting  the  un- 
mistakable radio  bug.  Here  they 
were  tickled  to  death  by  getting  into 
communication  with  fellows  in  the 
same  city,  and  then  with  other  hams 
in  surrounding  "departments."  And  even 
after  a  few  really  good  hams,  such  as 
8AB,  8AC,  and  a  few  more,  have  develop- 
ed DX  stations,  they  couldn't  believe  that 
they  could  ever  reach  England,  or  Holland, 
or  Spain  for  that  matter. 

At  present,  there  are  only  Dutch,  Eng- 
lish, Spanish  and  French  amateurs  to  muss 
up  the  ether  of  Europe.  Imagine  what 
will  happen  when  the  whole  large  family 
get  going  at  once!  It  appears,  however, 
that  the  French  amateurs  have  so  far 
been  the  champions  in  long  distance  com- 
munication, and  they  have  reached  out  in 
all  of  the  above  mentioned  countries,  be- 
sides Germany,  and  Italy. 

Now  there  is  one  thing  which  is  worry- 
ing the  French  methodical  and  scientific 
mind,  and  which  is  causing  considerable 
thought  in  amateur  radio  circles,  and 
which,  further,  has  caused  their  own  ama- 
teur society  to  appoint  a  commission  to 


study  the  question.  And  the  big  question 
is  this:  How  shall  we  tell  who  is  who, 
when  the  Americans,  the  English,  and  the 
French  are  transmitting?    In  other  words, 


supposing  8AA  in  the  U.S.  is  calling  20M 
in  London,  will  8AA  in  Paris  answer  20M 
in  N.  J.,  U.S.A.????  Or  will  20M,  who- 
ever he  happens  to  be,  be  flattly  insulted 
because  8AA  won't  give  him  a  tumble? 
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There  may  arise  international  complica- 
tions, which  these  diplomatic  French  ama- 
teurs are  anxious  to  avoid  from  the  begin- 
ning. Now,  they  have  suggested  a  very  sen- 
sible answer  to  the  problem. 

They  have  looked  over  the  method  used 
by  American  and  Canadian  operators,  to 
distinguish  between  communications  from 
either  kind  of  stations,  and  frankly,  they 
do  not  like  it.  It  is  done  this  way,  as 
many  of  us  know:  American  stations  use 
the  word  "de"  between  their  call  and  the 
station  called,  if  working  in  their  own  coun- 
try. If  they  are  in  communication  with  a 
Canadian  station,  they  will  say  "aa"  and 
in  answer  will  get  "fm."  Canadian  sta- 
tions working  between  themselves  use  a 
41  y."  Don't  you  see  the  number  of  various 
signs  that  would  have  to  be  made  up 
to  accommodate  all  of  the  amateurs  in  the 
world?  You  would  need  a  regular  text 
book  on  "transmitting  etiquette,"  besides 
your  book  on  rules  and  regulations  and 
the  call  book. 

But  here  is  what  the  S.A.T.S.F.  has  to  say 
about  that.  Let  the  amateurs  in  each 
country  use  the  initial  of  the  name  of 
their  country,  to  precede  their  call,  when 
they  are  calling  a  foreign  station.  Thus, 
U.S.  stations  could  prefix  their  call  let- 
ters with  the  letter  "A"  for  America, 
the  French  "F,"  the  English  "E,"  the  Cana- 
dians "C,"  the  Dutch  H,"  the  Spaniards 
"S,"  and  so  on.  Thus,  if  you  heard  sta- 
tions A1BKQ  de  F8AB,  you  would  know 
that  1BKQ  in  the  U.S.  was  being  called 
by  8AB  in  France.  This  would  not  in 
anyway  affect  the  official  call  letters,  and 
would  provide  a  method  of  determing 
exactly  what  station  was  called. 

Besides,  the  French  believe  that  it  could 
be  possible  to  take  all  of  the  amateur 
calls,  pool  them  together,  and  do  exactly 
what  the  nations  did  at  the  London  Con- 
vention: allot  certain  numbers  and  series 
to  various  countries.  This  would  mean 
the  calling  of  an  International  Amateur 
Congress,  and  the  complete  reassignment 
of  all  call  letters  the  world  over.  Thus, 
all  of  the  call  letters  which  could  be  had 
by  combinations  including  1AAA  and 
9ZZZ,  (which  would  amount  to  several 
hundred  thousands)  could  be  distributed 
to  various  countries  very  much  in  the  same 
way  that  the  letters  of  the  alphabet  were 
passed  around  to  the  various  nations  for 
commercial  and  military  calls.  This  last 
method,  though  the  best,  is  probably  not 
the  most  practical,  for  it  would  certainly 
upset  things  here  in  the  U  S.,  where  every- 
thing would  have  to  be  done  over  again. 
Hundreds  of  thousands  of  records  would 
have  to  be  fixed  over  again,  and  many  of 
us  would  not  like  to  give  up  pet  call 
letters,  which  we  have  possessed  ever  since 
there  were  radio  inspectors. 


Don't  forget  that  the  French  amateur 
looks  forward  to  international  radio  com- 
munication between  amateurs  of  various 
countries  as  a  certainty,  and  that  he  be- 
lieves that  it  will  come  true  and  be  a 
daily  feat  very  shortly.  He  is  anxious  to 
get  things  straightened  out  from  the  begin- 
ning. And  there  is  no  use  of  us  sitting 
back,  and  saying  that  we  can't  do  any- 
thing about  it.  It  is  our  place  more  than 
anyone  else's,  to  see  to  it  that  radio  ama- 
teur law  is  made  and  enforced.  It  is  our 
duty  to  advise,  point  the  way,  and  take 
the  initiative. 

How  about  some  suggestions  from  you 
lawyers?  How  about  getting  down  to 
business,  and  preparing  material  for  that 
first  International  Amateur  Congress,  which 
is  just  as  'sure  to  take  place  as  the  ex- 
change of  messages  across  the  Atlantic  and 
Pacific? 


[Editor's  Note:  Our  A.R.R.L.  Operating 
Department  has  the  matter  of  internation- 
al identification  under  study  and  expects 
to  have  a  well-considered  plan  to  put  for- 
ward shortly.  Mr.  Deloy's  proposal,  as 
presented  to  American  amateurs  by  Mr. 
Jacquet,  is  an  excellent  one,  one  which 
can  be  adopted  at  any  time  without  legal 
complications,  and  one  which  is  vastly  su- 
perior to  any  system  of  arbitrary  "in- 
termediates" made  up  of  numerals,  ac- 
cented letters,  etc.  It  has  the  disadvan- 
tage, however,  of  lengthening  the  call  ma- 
terially and  of  increasing  the  possibilities 
of  misreading  a  faint  signal.  Personally 
we  favor  a  somewhat  similar  scheme  of 
using  the  initials  of  the  nations  as  the 
actual  intermediate.  For  example,  suppose 
we  let  U  represent  the  United  States,  use 
C  for  Canada,  Q  for  Cuba,  G  for  Great 
Britain,  F  for  France,  N  for  Holland,  A 
for  Argentina,  etc.  Then  U.S.  amateurs 
working  each  other  will  use  "u"  for  an 
intermediate  instead  of  "de,"  as,  for  exam- 
ple, 6ZAC  u  1BKQ.  Similarly  Canadians 
might  use  "c":  3BP  c  3GN;  the  French- 
men "f":  8AA  f  8AB;  the  British  "g": 
2FZ  g  2JK.  Then  when  stations  of  diff- 
erent nationalities  are  working,  the  inter- 
mediate can  consist  of  a  combination  of 
the  two  national  intermediates,  the  called 
nationality  first,  followed  by  the  national 
calling,  the  same  as  the  order  in  which  the 
calls  themselves  are  given.  Thus,  a  U.S. 
station  calling  France  might  use  "8AB 
fu  1BHW,"  and  the  reply  would  be  "1BHW 
uf  8AB."  By  this  process  the  nationality 
of  all  calls  would  be  instantly  discernible 
if  one  knew  the  countries  for  which  the 
single  letters  stood.  At  the  present  time, 
however,  international  law  prescribes  the 
use  of  "de"  and  the  permission  of  our 
respective  governments  probably  would 
have  to  be  got  for  the  change.  What 
do  our  readers  think? — K.B.W.] 
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Recording  Signals 


THE  Columbia  Graphophone 
Co.,  makers  of  the  "Dicta- 
phone," etc.,  recently  pre- 
pared an  adaptation  of 
their  machines  for  use  at 
the  radio  station  of  the  "New 
York  Times"  for  recording  high- 
speed radiotelegraph  signals  which 
we  understand  has  worked  very 
successfully. 

The  Dictaphone  is  a  device  used 
in  business  establishments  for 
recording  office  dictation  of  corre- 
spondence, etc.,  upon  wax  phono- 
graph cylinders,  the  records  being 
transcribed  at  leisure  and  at  any 
desired  speed  by  the  typist.  Two 
such  dictating  machines  were  arranged 
upon  a  common  base  as  shown  in  our 


illustrations  and  fitted  with  automatic 
stops  whereby  upon  completely  filling  one 
cylinder  the  recording  would 
automatically  be  switched  to 
the  other  drum  which  mean- 
while had  had  a  fresh  cylinder 
put  upon  it  by  the  attendant,, 
and  so  on. 

The  telephone  receiver  is  at- 
tached direct  to  the  speaker 
casting  on  the  machine  in  place 
of  a  speaking  tube,  and  accord- 
ingly the  signals  are  recorded. 
The  machine  is  run  at  a  high 
speed  of  150  or  more  r.p.m.  for 
receiving,  and  then  slowed  down 
for  transcribing  by  the  typist, 
who  understands  and  reads  the 
signals. 

Now  to  rob  some  office  having: 
dictaphone  equipment! 

K.B.W. 


Some  C.  W.  Experiments  and  Results 


By  L.  W.  Hatty,  6XV 


IT'S  the  Ed's  fault,  absotively,  and  ye 
may  lay  it  to  that!  After  that  edi- 
torial of  his  in  the  August  number 
of  our  gug-glorious  organ,  entitled 
"Your  Pen  in  Hand"  whose  else  could 
it  be?  Anyway,  after  reading  that  I  de- 
cided that  even  my  dope  ought  to  get 
across  with  such  a  dearth  of  material.  So — 
but  enuf  foolishness — to  biz — 

If  you  have  a  high  powered  C.W.  set 


(anything  over  5  watts)  this  article  wilt 
most  likely  not  be  of  interest  to  you  so- 
pass  it  up;  but  the  bird  with  a  fiver  or 
with  the  intentions  of  putting  one  up  will 
find  this  of  some  help — perhaps. 

Notice  Fig.  1  (professional  touch,  eh, 
wot?)  In  starting  out  with  my  C.W.  ex- 
periments I  used  a  W.  E.  "J"  tube  as  the 
power  tube.  Now  among  other  things  I 
wanted  to  use.  as  little  material  to  make^ 
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this  set  as  possible,  hence  the  very  ele- 
mentary arrangement  in  Fig.  1.  I  did  not 
want  to  buy  a  grid  tuning  condenser  so  I 
made  the  grid  inductance  have  42  turns 
and  seemed  to  hit  it  right.  Using  B  bat- 
teries on  the  plate  with  a  voltage  of  250 
I  obtained  0.3  amp.,  antenna  current  and 
worked  5JB  at  Hot  Springs,  Ark.,  and 
£ZAT  at  Oklahoma  City,  Okla.  Both  dis- 
tances are  over  300  miles  and  were  done 
in  June  with  heavy  QRN  prevailing.  This 
•communication  was  overheard  by  9AIY  in 
Milwaukee,  which  of  course  is  a  consider- 


coupling  till  set  just  oscillates  or  just  quits 
and  then  retune  grid  tuning  condenser  for 
best  antenna  current,  with  a  final  adjust- 
ment of  the  grid-plate  coupling. 

The  next  thing  I  did  was  to  try  the 
hookup  in  Fig.  3  to  see  if  it  was  better 
than  the  one  in  Fig.  2  and  can  say  that  if 
my  meter  didn't  lie  then  Fig.  3  cost  about 
.2  amp.,  as  it  brought  my  antenna  cur- 
rent down  to  .6  with  A.C.  plate  voltage. 

And  the  next  thing  I  tried  out  was  the 
arrangement  of  Fig.  4,  hoping  to  see  my 
meter  show  a  raise  in  radiation.    It  did 


FIG  I 


FIG  2 


FIG  3 


Ably  greater  distance.  Daily  work  with 
Galveston  and  Houston,  65  to  85  miles, 
was  done  regularly  at  any  time.  Radia- 
tion did  not  seem  to  change  any  with  an 
increase  of  wave-length  to  250  meters. 
Also  with  this  arrangement  there  is  not 
a  very  critical  point  for  the  plate  adjust- 
ment on  L\  L  is  25  turns  of  7x22  bare 
•copper  aerial  wire  on  a  4"  form.  Using 
the  shorted  turn  method  of  modulation 
I  was  heard  faintly  in  Galveston 
on  voice  in  the  daylight — I  did  not 
try  the  fone  at  night,  QRN  being 
too  heavy. 

My  next  step  was  using  the  cir- 
cuit in  Fig.  2  and  reducing  my  grid 
inductance  to  32  turns  to  tune  with 
the  variable.  I  increased  my  wave- 
length to  275  meters  approx.,  too. 
Despite  what  seems  to  be  obvious 
changes  for  the  better  my  radia- 
tion did  not  increase  in  the  least. 
So  I  stuck  in  a  U.V.202  instead 
of  the  J  (the  J  quit  anyway)  and 
raised  my  antenna  current  to 
0.5  amp.  with  300v.  plate  bat- 
teries and  .80  with  550  A.C.  Again  I 
experimented  with  both  Figs.  1  and  2  with 
neither  better  than  the  other  except  that 
Fig.  1  is  the  more  economical  arrange- 
ment. With  Fig.  2  the  plate  tap  off  V 
is  critical  to  the  turn.  In  tuning,  set  the 
aerial  clip,  then  set  the  plate  clip  same 
place  and  adjust  the  grid  tuning  conden- 
ser for  best  antenna  current;  then  adjust 
the  plate  clip  for  best  antenna  current  and 
follow    up    with    loosening  grid-plate 


not,  tho,  and  in  considering  this  the  fact 
that  my  set  is  only  a  5-watt  is,  I  believe, 
the  whole  reason.  With  a  higher  powered 
set  an  increase  would  show,  no  doubt. 
These  things  I  found:  that  the  r.f.  chokes 
1  and  2  are  very  critical;  that  is,  No.  1 
is,  for  No.  2  is  absolutely  useless  and  if 
No.  1  is  out  the  set  won't  work.  No  2 
should  be  left  out.  I  won't  hazard  a  guess 
as  to  what  use  No.  2  would  be  in  a  higher 


FIG.  4 


FIG. 


powered  set  but  I  believe  it  would  not  be 
necessary.  I  found  that  the  stopping  con- 
denser C  has  to  be  a  husky  with  decent 
plates,  as  it  has  to  carry  a  real  current. 
At  first  I  used  a  Somerville  .002  lOOOv. 
tested  C.W.  condenser  which  only  cost  60# 
and  which  is  as  good  as  the  next  for  a  by- 
pass across  the  H.  V.  transformer  as  in 
Fig.  2,  and  ruined  it.  It  did  not  punc- 
ture (its  voltage  rating  is  conservative 
at  lOOOv.)  but  it  got  so  hot  that  it  could 
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not  be  touched  and  melted  the  tinfoil  used 
in  it.  So  I  stuck  in  ,  a  U.C.1014  which 
has  a  2  amp.  rating  and  had  no  further 
trouble.  For  the  boy  building  his  own  I 
would  say  use  glass  and  copper  foil  or 
plates,  as  it  makes  a  good  efficient  con- 
denser. As  I  said  before,  the  condenser 
for  a  by-pass  in  Fig.  2,  C,  can  be  one  of 
those  Somerville  paper  ones  and  should  be 
subjected  to  this  treament  before  using 
as  it  will  avoid  any  chance  of  the  con- 
denser acting  uppish;  dip  in  melted  para- 
ffine  until  thoroly  permeated  and  then 
squeeze  flat  and  tight  until  cooled,  when 
you  will  have  a  compact  unvarying  ca- 
pacity with  better  insulation. 

Another  thing  tried  was  the  modula- 
tion method  in  Fig.  5  and  it  showed  up 
better  than  the  shorted-turn  method  with 
the  same  radiation  and  was  reported  much 
clearer.  It  requires  a  low-amp  microfone. 
Also  it  is  best  not  to  use  one  of  the  micro- 
fones  requiring  12  volts  or  mora  In 


fact  the  N-S  or  Skinderviken  microfone 
buttons,  mounted,  work  fine  with  it. 

As  a  final  touch  it  must  be  said  that 
Fig.  1,  simple  as  it  is,  is  as  good  as  the 
rest  and  costs  the  least.  Build  like  this: 
1/  20  turns  #14  wire  at  least,  L"  40 
turns  #20  wire  and  inductively  coupled 
to  L'  with  coupling  variable  in  any  degree. 
L'  is  4"  diameter  and  L"  3  inches. 

Oh  yes,  forgot  to  tell  you.  Aerial  was 
originally  a  4-wire  flat-top  with  3.3-foot 
separation  of  wires  and  cage  lead-in. 
Changed  to  a  4-wire  cage  with  7  ft.  cross 
pieces  and  cage  lead  in  and  my  antenna 
current  increased  from  .8  to  1.3.  Went  over 
old  aerial  for  defects  and  found  everything 
F.B.  so  use  your  own  judgment.  Me,  I'm 
a  booster  for  the  cage  now.  And  say, 
you  birds  putting  up  aerials,  separate  tjjose 
wires  wide.  5  ft.  separation  of  wires  in 
a  cage  is  .1  amp  better  than  3  ft. 

Darn,  forgot  again.  A  grid  conden- 
ser and  leak  does  not  improve  in  any 
of  the  above  cases  on  my  set.  S'long. 


A  French  Amateur's  Circuit 


IN  our  May  issue  we  reported  the  rather 
remarkable  reception  on  Feb.  5th  of  the 
spark  signals  of  station  1ARY  in  Paris 
on  a  regenerative  detector  and  three 
stages  of  audio  amplification.  The 
French  amateur,  Mr.  G.  Perroux,  used  a 
one-wire  aerial  35  ft.  long  stretched  hori- 
zontally across  the  court  of  a  building  at  a 
height  of  5  ft.  and  had  an  oblique  lead-in 
65  ft.  long  slanting  back  upon  the  horizon- 
tal part,  with  this  end  of  the  aerial  point 


Mr.  Perroux'  is  a  real  amateur  station — 
one  in  which  experiments  are  constantly 
going  on  and  in  which  the  apparatus  in 
use  hardly  remains  the  same  from  one  day 
to  the  next.  The  circuit  diagram  shows  the 
hook-up  used  at  the  time  1ARY  was  copied. 
No  radio-frequency  amplification  is  used, 
but  a  regenerative  detector  and  three 
stages  of  L.F.  amplification  in  a  circuit  in 
which  the  reaction  is  controlled  by  unusual 
methods. 


E.S.E.  So  unusual  is  such  reception  that 
we  have  waited  eagerly  for  information  on 
the  equipment  or  methods  used,  in  the  be- 
lief that  if  they  showed  anything  out  of 
the  ordinary  the  innovations  possibly  might 
be  the  reason  for  the  performance  and 
therefore  worthy  of  careful  study.  We 
were  not  disappointed,  for  "La  T.S.F. 
Moderne"  recently  contained  a  description 
of  the  set  from  which  we  abstract  the 
following. 


The  antenna  load  coil,  L,  is  a  3-inch 
cylinder  6  inches  long,  the  winding  having 
10  taps,  while  the  actual  primary,  P,  is  a 
basket-wound  coil  of  42  turns  on  a  2-in«h 
center.  The  secondary,  S,  is  a  similar 
basket-weave  of  31  turns  on  a  2  Ms  -inch 
center,  tapped  at  the  16th  turn.  Fine  tun- 
ing is  accomplished  by  the  air  variable  con- 
densers, which  have  a  maximum  capacity  of 
.0007  mfd.    Very  loose  coupling  is  used 
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between  P  and  S,  the  usual  separation 
being  8  to  10  inches. 

There  is  nothing  unusual  about  the  ampli- 
fier, the  first  stage  being  transformer 
coupled  and  the  remaining  two  reactance- 
capacity  coupled,  the  reactances  consisting 
of  the  secondaries  of  small  spark  coils. 

The  actual  tuning  of  this  apparatus  is 
done  in  the  ordinary  manner  but  the 
method  for  obtaining  and  controlling  the 
reaction  is  quite  unusual.  The  secondary, 
S,  has  a  center  tap  going  to  filament  (via 
the  B  battery),  and  so  acts  like  a  hetero- 
dyne or  oscillator  coil,  with  half  of  its  in- 
ductance in  the  grid  circuit  and  the  other 
in  the  plate  circuit.  Now  normally  this 
circuit  would  oscillate  continually  but  the 
antenna-ground  circuit  acts  as  the  secon- 
dary circuit  of  a  miniature  transmitter  and 
extracts  energy  from  the  secondary  circuit 
faster  than  it  can  be  generated — if  the 
coupling  between  P  and  S  is  tightened— so 
that  the  tube  does  not  oscillate.   By  choos- 


ing a  convenient  value  of  coupling,  any 
desired  condition  may  be  obtained;  the  tube 
may  be  brot  right  to  the  limit  of  regenera- 
tion without  oscillation,  for  the  reception 
of  damped  or  modulated  signals,  or  it  may 
be  permitted  to  oscillate  for  heterodyne 
reception  and  the  amplitude  of  oscillation 
will  be  controllable  by  the  value  of  P/S 
coupling. 

The  operation  of  this  system  insures 
resonance  between  primary  and  secondary, 
for  it  is  only  at  resonance  that  the  control 
of  the  primary  over  the  secondary  will  be 
evident;  and  resonance  will  be  very  sharp- 
ly defined,  with  the  sharpest  of  tuning.  In 
fact  this  circuit  should  "balance  out  by 
clicks"  in  a  manner  that  would  delight  the 
heart  of  old  man  Groves  himself.  There 
are  many  pretty  possibilities  in  its  use  and 
we  recommend  it  to  our  "circuit-hounds" 
who  are  looking  for  something  promising 
to  develop. 

— K.B.W. 


Saving  your  Neck 

By  Norman  R.  Hood,  7ZO 


DURING  the  past  year  I  have  read  of 
instances  where  at  least  three  ama- 
teurs have  been  killed  and  more 
hurt  shinning  slim  sixty-foot  "two- 
by-four"  masts  to  replace  a  broken 
aerial  hoist  rope.  Why  a  hundred  and 
seventy-five  pound  ham  should  take  a 
notion  to  shin  such  sky-scrapers  is  more 
than  we  know,  but  they  will  do  it  and  they 
will  get  hurt.  In  order  to  save  some  other 
ham's  neck  I  am  writing  this,  the  method 
many  broken  ropes  have  been  replaced  at 
7ZO  and  the  final  method  in  which  broken 
ropes  can  happen  no  more. 

Seeing  the  rope  break  from  the  pulley  of 
a  nice  fifty-footer  is  as  bad  as  four  five- 
watters  going  west  in  parallel.  As  a  gen- 
eral rule  our  masts  are  not  any  too  sturdy 
and  when  a  rope  parts  it  is  either  shin  the 
mast,  risking  our  neck,  or  take  the  mast 
down  and  replace  the  rope  and  then  the 
tremendous  task  of  raising  the  mast  again 
with  our  limited  hoisting  facilities.  Several 
ropes  have  parted  at  various  stations  owned 
by  the  writer,  but  they  part  no  more.  The 
stranded  wire  clothes  lines  which  can  be 
had  for  less  money  than  a  rope  of  equal 
length  would  cost  has  solved  the  problem 
at  7ZO.  Yes,  the  ohm  chasers  and  high 
frequency  bug  hunters  will  say  that  wire 
hoist  lines  will  reduce  your  overall  aerial 
efficiency  but  is  it  not  better  to  reduce  this 
than  to  reduce  yourself  to  a  soggy  mass  at 
the  base  of  a  wrecked  2x4  mast? 

Pulleys  also  come  in  for  their  share  of 
grief.  Wire  ropes  will  invariably  "climb" 
the  wheel  in  a  small  pulley  so  the  familiar 


strain  insulators  with  which  we  break  up 
guy  wires  make  excellent  pulleys.  They 
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are  sometimes  known  as  Johnny  Balls. 
They  offer  a  smooth-running  surface  for 
the  wire  rope,  and  no  chance  to  get  out.  If 
the  insulator  breaks,  your  aerial  remains 
up  due  to  the  fact  that  the  wire  to  which 
the  insulator  is  fastened  is  looped  thru  the 
hoist  wire.  This  method  has  been  used  at 
7ZO  now  for  three  years,  the  same  set  of 
Johnny-Ball  pulleys,  the  same  wire 
rope  hoists,  and  the  same  set  of  masts  have 
stood  three  bucking  winters  and  look  as  tho 
they  could  remain  three  more  winters.  Be- 
fore this  method  was  taken  several  ropes 
were  replaced  in  the  following  manner,  the 
last  one  put  up  being  the  wire  rope,  and 
since  then  have  forgotten  about  this  side 
of  amateur  grief. 

The  masts  at  7ZO  are  4x4,  being  48 
feet  high,  about  the  average  height  of  most 
of  our  masts.  This  method  of  replacing 
ropes  is  applicable  to  masts  up  to  50  feet 
in  height,  and  higher  according  to  the 
genius  of  the  owner.  A  ladder  is  placed 
reaching  up  to  the  first  section,  which  is 
24  feet.  The  ladder  is  nailed  to  stakes 
driven  into  the  earth  at  the  base  of  the 
masts  and  then  lashed  to  the  mast  at  the 
top  of  the  first  section.    A  strong  25-foot 


bamboo  pole  or  a  pole  made  from  lattice 
strips  trussed  so  as  to  be  stout  is  used  to 
push  the  pulley  and  rope  to  the  top  of  the 
mast.  A  strong  wire  loop  which  will  slip 
down  over  the  top  of  the  mast  and  catch 
on  the  old  pulley  is  made,  with  the  wire 
extending  about  a  foot  into  which  is  tied 
the  john-ball  or  strain  insulator.  The  wire 
rope  is  then  threaded  thru  the  hole  in  the 
insulator.  This  is  fastened  to  the  top  of 
the  bamboo  pole  with  a  single  nail  driven 
in  just  far  enough  to  hold  good.  Mount  the 
ladder  to  the  top  of  the  first  section. 
Strap  the  safety  belt  around  you  and  the 
mast.  Then  hoist  the  pole  towards  the  top- 
of  the  mast,  sliding  it  along  one  of  the  top. 
guy  wires  to  steady  it.  Raise  it  slowly- 
over  the  top  of  the  mast  till  the  wire  loop 
is  exactly  over  the  top  of  the  mast  and  let 
is  down  slowly  over  the  top  section.  Let  it 
slide  down  the  mast  until  it  catches  on  the 
old  pulley  fastening,  and  then,  with  a  quick 
jerk,  pull  the  pole  loose  from  the  loop,  the 
nail  pulling  out  and  the  pole  coming  free; 
leaving  the  loop,  the  john-ball  pulley  and' 
your  new  wire  rope  nicely  set  at  the  top 
of  the  mast.  *  The  old  pulley  will  remain 
dangling  at  the  mast  head,  a  beaten  foe,, 
and  your  skin  will  be  safe. 


The  Radio  Lizz 

By  Howard  F%  Mason,  7BK 


NO,  this  is  not  a  sequel  to  "A  Kiss  by 
Wireless,"  or  "The  Radio  Garter." 
Radio  on  a  flivver  is  entirely  practi- 
cal, and  if  the  job  is  done  right,  will 
bring  results  that  are  worth  brag- 
ging about,  so  we're  passing  along  the  dope. 

This  installation  was  made  several 
months  ago  by  Mr.  F.  J.  Brott,  7AD,  of 
No.  10  Walk  No.  1,  Madison  Park,  Seattle. 
You  will  remember  7AD  as  the  pioneer 
amateur  of  the  Northwest,  having  done 
so  me  mighty  fine  DX  work  in  the  past; 
consequently  he  is  the  man  for 
the  job,  and  he  has  boiled 
"fliwer  radio"  down  to  a  practi- 
cal basis. 

Referring  to  the  pictures,  the 
loop  may  be  seen  completely 
surrounding  the  car.  It  is 
made  of  three  turns  of  small 
stranded  rubber-covered  wire, 
the  total  length  being  seventy- 
eight  (78)  feet.  Disks  of  bake- 
lite  2"  in  diameter,  spaced 
every  nine  inches,  hold  the 
turns  apart,  and  form  the  neat- 
est looking  little  cage  you  ever 
saw.  Special  brackets  support 
the  loop  in  six  places. 

The  receiver  is  located  just 
inside  the  rear  window,  at  the 
driver's  back.  A  long  slender, 
loud-speaker  horn  is  fastened  to 


the  top  of  the  car,  crosswise  above  the 
receiver  in  such  a  position  that  the  open- 
ing is  right  above  the  driver's  head.  This 
receiver  was  especially  designed  for  use  in 
the  car,  and  is  therefore  interesting. 

It  consists  of  a  single-circuit  tuner  with 
tickler  regeneration  and  a  two-step  audio- 
frequency amplifier.  This  seemed  to  be  the 
best  circuit  to  use,  as  it  gives  good  signals 
regardless  of  the  character  of  the  road.  As 
the  radio  set  was  made  a  permanent  part 
of  the  Ford,  it  was  necessary  to  make  the 


Mitt  Lizz — See  the  loop  antenna? 
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receiver  as  small  as  possible.  Its  outside 
dimensions  are  5  %  in.  high  18  an.  long,  and 
4  in.  deep  excluding  controls.  From  left 
to  right  are :  primary  tuning  condenser  dial, 
tickler  dial,  inductance  switch,  detector  and 
amplifier  rheostats,  and  amplification 
switch.  A  connecting  block  six  inches  long, 
with  spade  terminals  mounted  on  it,  con- 
nects the  various  loop  and  battery  leads 
to  the  set,  utilizing  the  five  binding  posts 
at  the  bottom. 

There  is  nothing  unusual  about  the  wir- 
ing diagram  of  the  receiver,  except  that  it 
is  very  necessary  to  have  the  same  connec- 
tions in  the  loop  circuit  as  shown,  if  good 
results  are  to  be  obtained.  The  regular  car 
battery  is  used  for  filament  heating,  the 
negative  side  of  which  is  normally  ground- 
ed to  the  frame. 

Now,  having  looked  over  the  installation, 
let's  take  a  ride  with  7AD,  and  see  how 
this  radio  on  a  flivver  differs  from  radio  on 
the  farm.  Don't  say  that  it  won't  work 
because  the  loop  has  too  much  iron  in  its 
field.  It  does  work.  In  fact,  it  might  just 
as  well  be  tin  in  the  field,  as  far  as  results 
are  concerned.  In  the  first  place,  when 
the  engine  is  started,  you  hear  QRM  that 
sounds  like  four  spark  coils  all  going  at 
once.  It  is.  However,  it  does  not  drown 
out  local  signals,  but  it  is  necessary  to  stop 
the  engine  when  receiving  any  station  twen- 
ty or  more  miles  away. 

I  did  not  ride  far  before  I  was  con- 
vinced that  the  Radio  Lizz  was  taking  me 


tion.  Here  was  a  good  example  of  a  "dead 
hole."  From  the  above  it  would  appear 
that  a  fellow's  good  or  poor  receiving  re- 
sults may  be  due  to  his  location  and  if  he 
would  move  up  the  street  half  a  block,  re- 
sults would  be  different.  On  another  oc- 
casion, signals  were  just  as  loud  beneath 
a  sixty-foot  wet  clay-bank  as  they  were 
in  the  open.  For  lon&  distance  reception, 
it  is  absolutely  necessary  to  get  off  of  a 


street  where  there  are  overhead  wires,  as 
the  shielding  effect  is  very  great.  Best  DX 
results  are  obtained  in  a  high  open  position, 
such  as  on  a  hill  or  a  wooden  bridge.  In  all 
cases  the  loop  is  very  directional. 

By  way  of  receiving  results,  many  ama- 
teur stations  have  been  heard  up  to  1,000 


Schematic  Wiring  of 
Receiver  'n  Radio  Lizz 


Cor  frvme. 


off  the  trodden  path  and  offering  exception- 
al opportunity  for  the  study  of  many  of 
the  curious  things  about  this  radio  game. 
When  going  along  a  straight  street,  signals 
fade  nearly  out  and  then  come  in  very 
QSA  from  2  to  4  times  in  a  block. 
For  some  reason  signals  are  louder  as 
a  street  intersection  is  passed.  On  one 
occasion,  a  fellow  was  having  trouble 
getting  broadcasts  on  his  crystal  set. 
The  Radio  Lizz  was  parked  in  front 
of  his  house  and  it  was  found  extremely 
hard  to  receive  signals  from  the  local  sta- 


miles  away;  commercial  and  broadcasting 
stations  are  also  QSA.  Results  seem  to  du- 
plicate those  of  a  similar  receiver  on  the 
average  antenna,  with  the  advantage  that 
you  can  pick  out  any  location  you  wish 
from  which  to  do  your  receiving. 

Regarding  the  directive  effect  of  the  ra- 
dio flivver,  it  sure  is  the  berries  for  locat- 
ing stations.  In  one  test,  Mr.  Brott  lo- 
cated a  station  in  Seattle  within  a  half  an 
hour,  the  first  hearing  being  taken  seven 
miles  from  the  station.  Here  is  the  pro- 
cedure and  there's  nothing  to  it.    By  some 
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accident  or  otherwise,  it  happens  that  when 
reciprocal  bearings  are  taken  on  a  station, 
an  absolute  minimum  is  not  obtained  on 
both  sides.  If  the  station  should  lie  on  the 
left  hand  side  of  the  car,  an  absolute  min- 
imum will  be  obtained,  but  if  the  station  to 
be  located  is  to  the  right  of  the  car,  its 
signals  will  be  heard  QRZ  even  tho  the 


loop  be  at  right  angles  to  it.  This  feature 
is  attributed  to  the  fact  that  the  loop  does 
not  lie  wholly  in  a  vertical  plane,  as  may 
be  seen  in  the  photo,  but  is  off  the  center 
line  of  the  car  where  it  runs  underneath. 
This  also  makes  the  iron  in  its  field  unsym- 
metrical.  At  any  rate,  altho  we  can't  dope 
it  out,  this  unilateral  feature  helps  a  lot 
in  locating  a  station  quickly. 

The  first  bearing,  using  minimum  signal, 
is  usually  taken  from  some  spot,  prefer- 
ably on  a  hill,  where  there  is  a  good 
view  of  surrounding  country.  Then,  by 
sighting  along  the  windshield,  some  land- 


mark may  be  spotted  and  used  as  a  ref- 
erence when  other  bearings  are  taken.  Hav- 
ing located  the  approximate  district  the  un- 
known station  is  in,  it  is  only  necessary  to 
drive  along  the  street  until  his  signals  either 
go  completely  out,  or  nearly  so  and  come 
in  again.  If  the  former  obtains,  he  is  to 
the  left.  If  the  latter,  to  the  right.  It  is 
then  necessary  to  go  back  to  the  dead  spot, 
and  turn  up  the  side  street  and  drive  until 
his  signals  fade  again,  repeating  the  same 
proceedure.  After  this  is  done  two  or  three 
times,  his  signals  will  fade  out  and  come  in, 
in  the  same  block,  and  then  all  you  have  to 
do,  is  back  up  a  short  distance  and  you  are 
right  in  front  of  Mr.  QRM's  hous,e  where- 
upon you  may  enter  and  inflict  the  neces- 
sary punishment,  or  give  him  a  ride  down 
to  the  R.I.  to  get  a  license. 

Here  is  another  thing  about  the  Radio 
Lizz,  which  proves  that  it  is  drawing  the 
attention  of  many  now  interested  in  radio. 
Look  closely  at  the  wire  of  the  loop,  just 
above  the  radiator  cap,  and  you  will  see  that 
the  insulation  is  actually  being  worn  off  the 
wire  by  curious  passers-by  who  stop  to  feel 
of  it,  when  the  flivver  is  parked  on  a  busy 
street.    This  is  an  actual  fact. 

Mr.  Brott  is  now  experimenting  with  an 
I.C.W.  transmitter  to  be  installed  soon  on 
his  Radio  Lizz,  which  will  probably  make 
it  the  most  oractical  portable  station  of 
its  kind  in  the  country. 


A  Five-  Watt  C.  W.  Set 

By  Georgm  Milne,  2AFP 


HAVING  had  so  many  requests  for 
information  on  the  five  watt  set 
which  did  such  good  work  at  this 
station  on  a  single  wire  aerial,  I 
thot  that  it  might  be  of  enough  in- 
terest to  the  gang  to  warrant  publication 
in  QST. 

The  circuit  is  slightly  different  from  any 
that  I  have  seen  so  far.  It  is  a  modified 
Colpitts,  in  which  instead  of  feeding  the 
positive  side  of  the  high -voltage  directly 
to  the  plate,  it  is  fed  to  the  plate  thru  the 
inductance.     Previous  to  obtaining  such 

food  results  with  one  five  watter,  I  had 
een  using  ten  watts  but  had  burnt  out 
one  tube.  While  waiting  for  a  new  one  I 
kept  on  using  the  one  I  had  left  and  found 
to  my  surprise  that,  altho  the  antenna  cur- 
rent was  less,  the  range  was  much  better. 
I  had  made  a  few  changes  in  the  circuit 
and  it  seems  that  I  just  struck  the  right 
constants  "more  by  accident  than  by  good 
management."  I  have  taken  the  old  set 
apart  so  can't  help  out  with  a  photograph. 

The  circuit  used  is  as  shown.  The  in- 
ductance was  a  Radio  Service  and  19  turns 
were  used.     The  grid  condenser  was  a 


Dubilier  mica  insulated,  .0005  mfd.  The 
grid  leak  was  an  11,000  ohm  graphite  rod. 


The  part  that  I  had  most  trouble  with  was 
the  series  condenser  in  the  ground  lead- 
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This  was  a  43-plate  Mesco  but  when  using 
750  volts  it  sparked  thru  because  of  hav- 
ing the  voltage  directly  across  the  conden- 
ser. I  finally  fixed  this  by  immersing  the 
whole  condenser  in  a  jar  of  oil. 

The  only  difference  in  the  hookup  is,  as 
I  have  stated,  that  the  positive  high  voltage 
is  fed  to  the  bottom  of  the  inductance  in- 
stead of  directly  to  the  plate.  The  key  is 
in  the  filament  circuit.  By  placing  it  here 
a  higher  voltage  can  be  used  without  over- 
loading the  tube,  as  the  tube  only  works 
when  the  key  is  pressed.  The  voltage  used 
was  750,  A.C.  rectified  by  a  24-jar  chemi- 
cal rectifier  using  the  "bridge"  connection. 
Antenna  current  was  between  1.5  and  1.8 
amps  with  one  tube  and  about  2.4  amps 
with  two  tubes  in  a  single  wire  antenna 
80  feet  long  and  32  feet  nigh.  I  have  not 
as  good  a  location  as  most  of  the  bunch 
seem  to  think.  I  have  mountains  on  three 
sides  about  %  of  a  mile  away  and  the 


aerial  is  entirely  surrounded  by  trees.  In 
fact  it  is  what  I  call  a  punk  location  so 
that  the  DX  can  not  be  blamed  on  that. 
Ground  connection  was  made  to  the  city 
water  pipes. 

I  am  using  this  circuit  now  with  a  50- 
watt  tube  and  get  4  amps  into  a  five-wire 
flat  top  with  a  four-wire  counterpoise.  I 
won't  guarantee  this  hookup  to  be  better 
than  any  that  is  out  but  it  has  proven 
better  than  either  the  English  Feed-back 
or  the  Hartley,  giving  between  three  to 
seven-tenths  of  an  amp.  higher  antenna 
current  on  the  50  watter.  Sigs  with  one 
five  watter  were  reported  from  Minn.,  N.D., 
Iowa,  Alabama,  and  Florida  as  well  as 
1050  miles  out  on  the  Atlantic. 

I  hope  this  will  be  of  some  benefit  to  the 
fellows  using  one  tube  and  would  like  to 
hear  from  anyone  who  tries  it,  as  to  re- 
sults obtained. 


A  Brush  with  the  Cops 

By  F.  B.  Ostman,  20M 


LATE  in  this  past  summer  we  had  three 
successive  nights  of  good  DX  weather 
— good  considering  the  summer.  DX 
was  busting  through  all  evening  from 
5  p.m.  on,  and  the  desire  to  work 
'em  was  so  great  that  we  couldn't  hold 
the  key,  regardless  of  the  fact  that  local 
broadcast  listeners  were  being  jammed  on 
their  $2.98  sets. 

The  third  night  the  local  phone  listeners 
decided  things  were  going  too  far.  The 
concert  was  good,  and  they  had  no  trouble 
guessing  who  that  QSA  spark  was  We're 
the  doormat  here  for  all  locally  directed 
mail,  complaints,  etc.,  being  known  as 
WNY,  NAH,  WCG,  KUVS,  KUSM,  in  fact 
anything  that's  QSA-very  on  their  Wool- 
worth  sets.    I  suppose  we  deserve  this  for 

having  spark  instead  of  C.W.,  anihw  

Right  in  the  midst  of  hammering  out 
a  TR  to  1CNI.  in  pops  our  local  detec- 
tive. Of  course  we  finished  said  message, 
and  had  to  shut  off  the  gap;  old  boy 
Officer  had  to  rub  his  eyes  to  get  the  glare 
away  of  the  open  sink  gap  spark  before 
starting  to  tell  what  his  mission  was. 

I  thought  at  first  that  he  had  come 
up  from  headquarters  for  some  informa- 
tion regarding  the  installation  of  a  set, 
as  I  had  heard  that  the  policemen  were 
going  to  get  an  outfit.  However,  'twas 
otherwise.  The  dialogue  went  something 
as  follows: 

Officer:  We've  had  three  complaints  tonight 
by  telephone,  saying  that  you  fellows  were 
breaking  up  the  concerts  from  Newark. 
The  chief  sent  me  up  to  inquire  if  you 
wouldn't    discontinue    operating,  which 


would  please  Mr.  M — .  We  realize  that 
we  have  no  jurisdiction  over  this  radio 
business,  but  the  chief  sent  me  up,  and 
it  was  my  duty  to  come. 

20M:  Well, — er — you  see  we  haven't  op- 
erated during  the  early  evening  since  last 
March,  and  we  had  some  important  traffic 
we  wanted  to  clear.  Besides,  we  don't  feel 
that  we  should  have  to  sit  up  until  midnight 
before  we  operate  our  transmitter.  We 
have  been  co-operating  with  the  phone 
listeners  for  the  past  months,  and  as  soon 
as  we  operate  a  little,  they  go  up  in  the 
air  and  want  us  to  close  up.  You  know 
any  well  made  receiver  in  town  here 
should  be  able  to  tune  out  our  signals 
and  receive  the  phone  concerts  without 
interference.  The  trouble  is  caused  by 
these  fellows  with  $25  and  $15  receivers 

Officer:  I  don't  happen  to  know  what 
kind  of  sets  two  of  these  comolainers  have, 
but  I  understand  that  Mr.  M — 's  set  cost 
between  $800  and  $1000. 

20M:  (Not  knowing  who  Mr.  M —  is) 
Either  this  man  M —  was  stuck  when  he 
bought  the  set,  or  he  doesn't  know  how 
to  tune  it. 

We  then  talked  with  Mr.  Officer  for 
about  half  an  hour,  showing  him  our  side 
of  the  game — how  we've  worked  to  perfect 
our  receivers,  and  how  the  game  is  being 
ruined  by  sets  that  we  discarded  before 
the  war.  We  showed  Mr.  Officer  the  out- 
fit, how  it  works,  the  cards,  switches,  re- 
ceiver, spark  and  C.W.  sets,  motor  gen- 
erator, talked  about  oscillations,  etc.,  until 
the  poor  fellow  walked  out  in  a  whirl, 
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thoroughly  siding  with  us,  how  great  radio 
was,  and  what  a  set  we  had,  etc.,  etc. 
After  he  left  we  had  a  good  laugh,  and 
went  on  pounding  brass.  You  know  what 
a  lot  of  radio  four  hams  (there  were  four 
of  us  in  the  station  at  the  time)  can  tell 
a  guy  in  a  short  space  of  time.  All  the 
fellow  could  do  was  "yes,  yes,  yes/'  Every- 
time  I  think  of  it  I  have  to  laugh. 

Next  day,  Mr.  Officer  sees  Mr.  M — 
in  town  and  tells  him  we  said  he  either 
got  stuck  with  his  set  or  he  didn't  know 
how  to  tune  it.  Mr.  M —  goes  off  the 
handle,  and  exclaims  that  he'll  pay  those 
kids  if  they  could  come  up  and  teach  him 
how  to  tune  his  set. 

Let  me  ex- 
plain here.  Mr. 
M — ,  although 
we  did  not  know 
it  at  the  time, 
is  first  assistant 
deputy  motor 
vehicle  inspec- 
tor of  our  state, 
being  second 
man  under  the 
governor.  The 
following  even- 
ing Mr.  M — 
rolls  around  in 
his  big  limou- 
sine to  20M's 
ranch. 

No  doubt  he 
was  sore ;  he 
showed  it.  He 
is  a  fellow  I 
guess  that's 
used  to  dictat- 
ing orders,  un- 
derstand, and 
being  told 
where  he  gets 
off  completely 
upset  him. 

Even  before 
he  would  lis- 
ten to  reason, 
he  threatened  to  have  the  radio  inspector 
close  us  up.  Why,  the  expert  from  the  G — 
company,  whom  he  bought  his  set  from,  and 
who  installed  it,  told  him  we  were  on  about 
385  meters,  and  not  even  licensed.  If  this 
is  true,  I  wonder  what  is  happening  to  our 
old  friend  G — . 

It  happened  that  just  about  a  week  be- 
fore this  I  had  called  on  our  radio  inspector, 
Mr.  Batcheller,  as  traffic  supervisor  for  the 
Executive  Radio  Council,  2nd  District,  re- 
garding a  proposed  plan  we  had  outlined 
whereby  amateurs  in  the  district  would 
stand  by  for  a  couple  of  hours  in  the  even- 
ing so  no  interference  to  phone  broadcast- 
ers could  be  blamed  on  amateurs. 

Our  inspector  was  entirely  adverse  to 
any  such  arrangements,  stating  that  if  after 


|  YOU  ARE  *AftWG  Q-ft-M-M  LOCAL  Jt  L(W  QfSfANCE- 
BPOADCASTiNtf  STATION  Off*  ElElTRK"  OMQ 
nuCii  HOOSP,  SOLE  IND*  FlKTWC 

p**o  stoci.  ,*«a*iro  SAWfWK  wf  carry  a  rwf 
line  op  phcwoctwpm  me dlfs  also  wf  -nvxr 

TMI5  --SPUlYfR  ^SQuCAt-  R-6«-R«  -  WE  TAKF 
1  t*G  OPPOdbNiTV  Xo  THANK  IPOSff  PERSONS 
ACXNCWlE-OOiNC-  OU*  fPTOWSTE  CONCERTS 
THE  POUOWiW*l$Au$TOf  PFRSOKS  HEARING- 
W-ftC-  WE  MAvt  BEEN  M{A*P  IJf*Lf5 
AWW  SEAMAN  1/S*N€-  ONLY  A  PftttffMT 
AMPUPiEll    PUASf  5CND     CAQV5    «  iT 
6  QUITE  NEteOACt        US  To  CMR*  0P0N 
OUR  OUT  PUT-  WE  W)U  WW  COMMPNCIF 
OUR  RE&uLaO  EvtHlNd   PfiOC-PAM  W(TV  A 
cpuec-now  on  Twe  wo»*.c<3  reproducing 


the  new  legislation  before  Congress  was 
passed,  interference  still  continued,  some 
arrangements  might  be  made  to  stand  by. 
Now  with  phone  broadcasting  going  on 
later  each  night,  the  listeners  would  expect 
it  always;  he  requested  us  to  continue  with 
our  present  regulations.   HOT  DOG! 

Knowing  our  position  and  where  we 
stood,  we  politely  told  Mr.  M — that  he  could 
go  as  far  as  he  liked.  Mr.  M —  said  if  he 
could  secure  no  satisfaction  from  the  radio 
inspector  he  would  bring  the  matter  to  the 
attention  of  his  friend  Senator  E — .  I  again 
told  Mr.  M —  we  were  a  licensed  station, 
operating  in  every  respect  within  the  law, 
and  doubted  whether  he  could  close  us  up. 

Understand, 
such  threats  as 
he  made  wer* 
absolutely  out 
of  order,  and 
naturally  got 
US  sore.  After 
making  this  last 
remark,  playing 
his  last  card  as 
it  were,  and  see- 
ing he  could  not 
alter  us,  he  be- 
gan to  take  an 
interest  in  our 
side  of  the 
game.  He  spent 
at  least  two 
hours  at  the  sta- 
tion and  left  in 
a  decidedly  diff- 
erent mood,  even 
offering  us  ci- 
gars, and  prom- 
sing  to  have  the 
car  around  for 
us  the  following 
night,  when  we 
were  to  go  to 
his  place,  see 
his  set,  and  try 
to  tune  our  sig- 
nals out. 

The  following  night:  At  about  8:16  Mr. 
M —  arrived.  I  had  retuned  the  spark  trans- 
mitter to  200  meters  as  sharp  as  it  goes — 
on  full  power  with  five  inch  coupling,  which 
seems  best.  I  showed  Mr.  M —  the  tuning 
on  a  standard  U.  S.  Navy  S.  E.  965  wave- 
meter,  and  tried  to  explain  that  the  trans- 
mitter was  tuned  to  our  legal  wave,  etc. 

Leaving  2AJA,  a  local  man,  at  the  station 
to  work  the  transmitter,  we  left  to  see  Mr. 
M — 's  set.  We  arrived  at  Mr.  M — 's  pala- 
tial home — it  was  really  that.  We  could 
not  see  his  antenna  in  the  darkness  but  he 
explained  it  to  us. 

His  receiving  outfit  consisted  of  a  G — 
a  single-circuit  tuner  and  a  two-step  ampli- 
fier, Western  Electric  loud  talker,  etc.,  all 
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mounted  in  a  music  cabinet,  all  very  neat. 
WJZ  at  Newark  was  giving  his  evening  con- 
cert, and  while  20M  was  working  on  full 
power,  five  inch  coupling,  less  than  %  mile 
away  air  line,  "SW"  of  this  station  tuned 
our  signals  out  so  completely  they  could 
not  be  heard  through  WJZ.  Signals  from 
WJZ  were  so  strong  that  the  Western  Elec- 
tric made  them  too  QSA  for  comfort  in  the 
room.  Not  so  bad  for  a  single-circuit  re- 
ceiver, but  give  the  transmitter  credit,  too; 
it  must  have  been  a  little  sharp.  I  would 
like  to  state  here  that  no  three-circuit  re- 
ceiver in  town  has  trouble  tuning  out  20M 
when  listening  to  broadcasting  on  360 
meters,  and  a  large  number  of  these  sets 
are  home-made. 

Mr.  M —  was  very  much  puzzled  why  he 
couldn't  do  that,  and  we  explained  to  him 


the  much  repeated  story  of  poor  receivers, 
etc.  We  advised  ("we"  being  three  ops 
from  the  station,  SF,  SW,  SL)  that  he  ex- 
change his  single-circuit  tuner  for  one  of 
the  three-circuit  type,  which  would  tune 
more  sharply,  and  allow  him  (one  not  adept 
at  tuning)  to  eliminate  all  interference  he 
might  get  from  local  amateurs. 

Mr.  M —  returned  to  the  station  with 
us.  We  told  him  of  the  A.R.R.L.,  the  DX 
covered,  trans-atlantics,  trans-cons  in  6% 
minutes,  etc.  We  expect  him  to  join  the 
Ridgewood  Radio  Club  this  winter.  In  fact 
he  is  so  taken  up  with  our  amateur  game 
that  he  forgets  the  concerts;  he  is  anxious, 
he  says,  to  learn  the  code,  and  might  put 
up  a  big  club  station  on  his  five  acres  in 
Jtidgewood.  He's  got  the  jingle,  we  knowr 
and  he  might  turn  out  to  be  a  second  Mr. 
Beale. 


A  Chat  about  Variable  Condensers 

By  Norman  A.  Woodcock  * 


TEN  years  ago,  when  "broadcasting" 
as  it  is  now  known  was  practically 
non-existent,  and  vacuum  tubes 
were  in  an  early  stage  of  develop- 
^  ment,  much  apparatus  was  used 
which  has  since  been  relegated  to  the 
scrap-pile.  This  class  includes  magnetic 
detectors,  straight  spark  gaps,  anchor 
spark-gaps  in  the  antenna,  spark-coils, 
Leyden  jar  condensers,  and  many  other 
pieces  of  apparatus  now  obsolete. 

There  is,  however,  another  class  which 
includes  apparatus  which  has  been  used 
in  radio  work  since  the  early  days,  and 
which  is  still  doing  duty  in  our  most  mod- 
ern radio  installations.  This  apparatus, 
tho  performing  its  original  functions,  has 
been  so  developed  and  improved  as  Xo  be 
almost  beyond  recognition  in  comparison 
with  its  original  prototype.  Exception 
to  the  above  must  be  taken  in  certain  cases 
— a  striking  example  being  that  of  the  com- 
mon variable  condenser  usually  used  in  re- 
ceiving apparatus.  Tho  millions  of  these 
condensers  have  been  made,  the  majority 
of  them  are  "Chinese  copies"  of  preced- 
ing condensers,  and  contain  faults  which 
should  have  been  eliminated  years  ago. 
To  all  appearances  they  worked  fairly 
well,  so  apparently  not  much  attention  was 
paid  to  their  improvement.  Conditions  have 
changed  greatly  during  the  last  decade, 
and  the  increasing  use  of  highly  sensitive 
circuits,  together  with  tremendous  ampli- 
fication, has  shown  up  defects  in  conden- 
sers not  even  suspected  by  radio  fans  or 
even  commercial  operators  in  many  cases. 

'Engineering  Dept..  Allen  D.  Cardwell  Mfg.  Corp. 


To  deal  with  a  specific  instance — let 
us  consider  the  increasingly  popular  loop 
or  frame  aerial.  The  usual  method  of 
tuning  is  to  place  a  variable  condenser 
either  in  series  with  or  across  the  loop. 
No  matter  how  well  the  loop  is  designed 
and  built,  maximum  efficiency  cannot  be 
obtained  unless  a  correspondingly  efficient 
condenser  is  used.  The  total  energy  picked 
up  by  the  usual  small  loop  is  so  small  in 
the  first  place  that  the  ordinarily  negligi- 
ble loss  in  the  condenser  becomes  of  para- 
mount importance  in  this  case.  In  fact 
there  is  no  doubt  that  the  poor  results 
so  often  obtained  in  loop  reception  are  in 
many  cases  due  to  the  use  of  cheap  and 
badly  designed  condensers.  This  should 
be  kept  in  mind  when  buying  a  variable 
condenser  for  this  purpose  and  care  should 
be  taken  to  select  one  in  which  losses 
are  at  a  minimum. 

As  information  and  literature  dealing 
specifically  with  condensers  are  not  readily 
available,  a  few  points  may  be  noted  as 
a  guide  to  be  used  when  purchasing  or 
building  variable  condensers  for  radio 
work.  It  is  not  easy  to  select  a  really  effi- 
cient variable  condenser  off  hand,  but  as 
a  general  rule,  the  mechanical  construc- 
tion is  a  good  place  at  which  to  start. 

The  frame  should  preferably  be  entire- 
ly of  metal.  It  should  be  rigid  in  order  to 
secure  permanent  alignment  of  the  plates, 
and  if  possible  a  type  should  be  selected 
which  is  free  from  all  insulating  bushings. 
These  latter  are  a  flagrant  source  of  trouble 
resulting  from  leakage  due  to  moisture, 
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etc.,  forming  a  conducting  film  over  the 
surface. 

Another  desirable  feature  rarely  seen  is 
a  condenser  arranged  so  that  the  rotor 
is  inherently  grounded — thus  eliminating 
the  body  capacity-effects  so  noticeable  in 
regenerative  and  similar  work.  further 
advantage  is  that  such  a  condenser  may  be 
mounted  on  a  metal  panel  if  desired,  with- 
out affecting  its  capacity  in  any  way. 

Whilst  a  certain  amount  of  dielectric, 
such  as  hard  rubber  or  bakelite  dilecto 
must  of  necessity  be  used  to  insulate  the 
movable  and  fixed  plates  from  each  other, 
this  should  be  reduced  to  a  minimum  to 
avoid  losses.  The  best  possible  construc- 
tion would  be  where  the  dielectric  was 
so  located  as  to  be  entirely  without  the 
electrostatic  field  of  the  condenser. 

To  secure  the  greatest  flexibility  in  tun- 
ing, a  condenser  should  be  chosen  which 
has  a  wide  minimum  to  maximum  range; 
whilst  the  actual  capacity  should  be  rea- 
sonably close  to  that  stated  by  the  maker. 


There  are  some  variable  condensers  now 
on  the  market  rated  at  500  micro-micro- 
farads capacity  which  actually  measure  397 
micro-microfarads. 

The  above  hints  should  enable  anyone 
to  build  or  purchase  a  really  efficient  con- 
denser whilst  it  may  be  emphasized  that 
any  efforts  made  to  secure  this  end  will 
be  more  than  repaid  by  the  enhanced  re- 
sults in  operation  when  the  set  is  com- 
pleted. 


REMEMBER! 

The  success  of  America  in  the 
Transtalantic  Tests  demands  QUIET 
AIR  during  our  listening  periods. 
Read  the  schedules  on  page  10  and 
the  leading  editorial  this  month. 
Pass  along  the  word.  We  must  make 
good. 


The  Static  Room  of  the  Great  Liner  "Majestic" 
This  is  a  photograph  of  the  radio  room  of  the  world's  biggest  ship.  On  the  farther 
side  of  the  room  are  the  two  transmitters — the  2000  mile  continuous  wave  transmitter 
at  the  left  of  the  operator  in  the  armchair,  and  at  his  right  is  a  spark  set  with  a  vange 
of  800  miles.  The  third  operator  is  at  the  key.  On  the  right  stands  the  chief  oper- 
ator, listening  to  telephone  messages,  while  the  second  operator  is  sh»wn  at  the  left 
operating  a  Marconi  radio  compass.  On  such  equipment  depends  the  safety  of  the  6100 
people  carried  by  the  "Majestic" — 4100  passengers  and  1000  crew. 

Photo  by  Ewing  Galloway. 
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Listening  for  Europe 

By  Paul  F.  Godley,  2ZE 


A  year  ago  this  movth  Paul  Godley  was  in  the  British  Isles  as  the  special  representative  of  the  A.R.R.L. 
in  our  Second  Transatlantic  Tests.  Establishing  a  listening  station  at  Ardrossan,  Scotland,  in  a  ten* 
night  vigil  he  copied  many  American  amateur  signals  and  gained  for  himself  enduring  fame  in  amateur 
circles.  Here,  then,  is  a  word  of  advice  on  the  Third  Tests  from  the  man  wlio  succeeded  last  year. 
—Editor. 


THAT  A.R.R.L.  men  should  need  en- 
couragement in  connection  with 
their  preparations  for  the  reception 
of  radio  signals  from  European 
amateurs  this  month  is  unthinkable 
And  yet  I  hope  that  what  random  thoughts 
•re  here  set  down  may  come  as  an  en- 
couragement to  some  one.  First  of  all 
let  it  be  understood  that  American  ama- 
teurs will  hear  European  amateurs  during 
these  tests.  And,  so  let  it  be  known  that 
If  two-way  communication  is  not  establish- 
ed, American  amateurs  will  not  have  justi- 
fied the  great  confidence  which  European 
Amateurs  have  in  their  ability  to  perform. 
There  has  come  to  me  only  a  smattering  of 
Information  concerning  plans  of  men  in 
England,  France  and  Holland.  They  are 
making  plans,  however,  and  there  is  little 
doubt  that  insofar  as  receivers  are  con- 
cerned at  least  they  will  be  better  out- 
fitted this  year  than  last.  In  connection 
with  transmitters  it  will  be  remembered 
that  several  stations  rating  under  50  watts 
in  power  were  heard  in  Scotland.  We 
have  many,  many  stations  which  rate  250 
watts  on  this  side  and  the  British  will 
perhaps  have  at  least  two  or  three.  So,  bar- 
ring very  bad  luck  with  regards  to  meteor- 
ological conditions,  complete  success  is  to 
be  expected  under  which  circumstances  it 
ought  to  be  the  ambition  of  every  going 
A.R.R.L.  man  to  get  in  on  these  epoch-mak- 
ing tests. 

About  Receirert 

Regardless  of  results  obtained  in  Europe 
last  year  both  by  the  British  and  myself, 
there  is  still  ground  for  considerable  specu- 
lation as  to  the  type  of  receiver  which  may 
be*  used  most  effectively  by  the  average 
amateur.  If  you  feel  yourself  fairly  famil- 
iar with  the  operation  of  multi-stage  am- 
plifiers, either  straight  radio  frequency  or 
of  the  super-heterodyne  type,  I  should  not 
hesitate  to  recommend  one  or  the  other, 
always  choosing  myself  the  last-mentioned. 
The  British  seem  to  pin  their  faith  upon 
the  multi-stage  radio  frequency,  partly, 
perhaps,  be»;iuse  of  the  general  tendency 
in  Britain  toward  this  type  and  partly,  no 
doubt,  because  of  the  lack  of  publicity 
which  had  pieviously  been  given  to  the 
super-heterodyne  method,  for,  it  will  be 
remembered,  it  is  a  100%  American 
method.    I  have  tried  them  both.  The 


latter  is  selected  because  of  its  greater 
efficiency  for  a  given  amount  of  tuning: 
because  of  the  simplicity  of  its  control 
once  it  is  going  properly;  and  because  of 
its  great  quietness  in  operation.  Fairly 
complete  instructions  which  can  be  readily 
absorbed  by  any  who  have  had  experience 
with  multi-stage  amplifiers  have  already 
been  printed  in  the  pages  of  amateur  peri- 
odicals within  the  last  two  years.  If  no  ex- 
perience has  been  had  with  this  type  of 
equipment,  I  should  not  recommend  it  as  a 
good  bet.  It  takes  too  much  time  for 
one  to  become  sufficiently  familiar  either 
with  a  multi-stage  radio  frequency  out- 
fit or  a  super-heterody:»e  outfit  to  make 
it  advisable  for  him  to  alter  his  plans  for 
receiving  at  this  late  date.  For  it  has 
been  my  experience  that  the  greatest  con- 
tribution toward  successful  results  with 
receiving  apparatus  consists  in  the  opera- 
tor's thorough  familiarity  with  the  receiv- 
ing apparatus  which  he  is  to  use.  From 
observation  it  is  my  opinion  that  as  many 
operators  will  receive  signals  during  the 
coming  tests  on  the  regenerative  type  of 
receiver  as  on  the  multi-stage  amplifier 
types,  and  it  is  based  partly  on  the  fact 
tnat  altho  it  was  my  good  fortune  to 
receive  a  total  of  twenty-seven  or  twenty- 
eight  dif  erent  amateur  stations  in  Scot- 
land last  winter,  several  British  amateurs 
at  the  same  time  received  signals  on  ap- 
paratus of  much  simpler  construction. 

A  rather  simple  and  desirable  addition 
to  the  regenerative  receiver  might  be  one 
stage  of  regenerative  radio-frequency  am- 
plification as  shown  in  Figure  1.  This 
device  is  slightly  different  in  its  operating 
characteristics  from  the  conventional  re- 
generative receiver,  but  considerable  in- 
creased sensitivity  is  to  be  experienced, 
and  to  one  who  is  familiar  with  regenera- 
tive receiver  operation  no  great  difficulty 
will  be  encountered  in  mastering  its  little 
peculiarities.  One  or  two  stages  of  audio 
frequency  may  be  used,  tho  I  would  sug- 
gest that  as  good  results  will  be  had 
where  no  audio  frequency  amplification 
at  all  is  resorted  to.  Audio  frequency  am- 
plification tends  to  emphasize  static  and 
signals  from  nearby  stations  and  in  many 
cases  has  been  known  to  rather,  deaden 
the  sensitivity  of  the  ear  to  weaker:  im 
pulses,  while  if  full  dependence  is  placed 
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in  the  regenerative  amplification  for  sig- 
nal strength,  it  is  quite  certain  that  the 
operator  will  at  all  times  have  his  receiver 
in  the  most  sensitive  condition. 

About  Antennae 
It  has  always  been  our  habit  to  think 
of  the  very  high  antenna  as  the  best  for 
receiving  great  distances.    Barring  inter- 


ference such  as  harmonics  from  high  pow- 
er stations,  broadcasting  stations,  static, 
and  ship's  spark  stations,  this  would  be 
true.  But  far  greater  selectivity  is  to  be 
had  where  an  antenna  of  medium  height 
is  used,  and  by  medium  height  I  mean 
something  in  the  neighborhood  of  40  to  50 
feet.  This  fact  has  been  very  forcibly 
demonstrated  to  me  during  the  past  few 
days  where  some  reception  tests  were  made 
upon  a  "T"  type  antenna  having  a  ver- 
tical height  of  about  100  feet,  and  a  flat 
top  of  about  60  feet.  Signals  of  great 
intensity  were  received  upon  this  antenna, 
but  the  reading  of  them  was  a  far  more 
difficult  matter  than  was  the  case  with  the 
weaker  signals  obtained  on  a  smaller  an- 
tenna. No  matter  what  the  strength  of 
the  signal,  if  due  to  interference  it  is  un- 
readable, it  is  of  no  value. 

Of  course,  those  who  find  it  possible 
to  erect  a  Beverage  Wire  should  by  all 
means  do  so.  I  doubt  very  much  whether 
any  great  difficulty  will  be  encountered 
by  anyone  in  so  adjusting  this  wire  as  to 
give  him  quite  remarkable  reception  over 
long  distances.  To  get  the  most  out  of 
it  calls  for  a  careful  study  of  the  ob- 
served actions  after  it  has  been  placed  in 
operation  It  should  be  encouraging,  how- 
ever, to  know  that  even  the  top  wire  of 
a  barbed-wire-fence  frequently  gives  far 
better  reception  than  a  fairly  elaborate 
and  carefully  constructed  amateur  anten- 
na. This  can  only  be  true,  of  course, 
when  the  weather  is  dry,  but  insurance 
against  wet  weather  is  possible  thru  in- 
sulation. Quite  complete  details  on  Bev- 
erage Wire  construction  have  already  been 
printed  in  this  magazine. 

About  Selection  of  Tubes 

There  is  nothing  which  will  more  com- 
pletely defeat  the  reception  of  extremely 


weak  signals  than  an  inherently  noisy  re- 
ceiver. Great  care  should  be  given  to 
the  insulation  of  the  antenna  and  to  se- 
curing it  in  such  fashion  that  it  does  not 
swing  in  contact  with  any  nearby  tree,  an- 
tenna support,  or  building.  Similar  care 
should  be  taken  to  see  that  the  receiver 
circuits  thruout  are  in  perfect  order,  and. 
finally  considerable  attention  should  be 
given  to  the  selection  of  the  tubes  which 
are  to  be  used.  The  gassy  vacuum  tube 
is  one  which  amateurs  have  long  favored. 
It  is  truly  a  remarkable  device,  but  too 
many  of  them  show  tendency  toward  a 
chronic  noisy  condition.  In  making  tests 
for  sensitivity  of  tubes  in  all  cases  tests 
should  be  made  on  extremely  weak  sig- 
nals only.  A  tube  which  frequently  ap- 
pears to  be  most  sensitive  actually  may 
not  be  due  to  its  inherent  noises.  Ever 
present  noises  tend  to  deaden  the  sensi- 
tivity of  the  ear  in  the  same  way  as  the 
louder  signals  previously  spoken  of.  The 
ideal  receiver  is  one  which  is  deadly  silent 
during  periods  of  no  signal.  One  thing 
in  favor  of  the  regenerative  radio  fre- 
quency arrangement  above  mentioned 
lies  in  its  greater  freedom  from  inherent 
noises.  The  selection  of  the  vacuum  tubes 
and  their  placement  in  the  super-hetero- 
dyne receiver  is  of  particularly  great  im- 
portance. In  the  multi-stage  amplifier, 
noises  are  quite  apt  to  multiply  rapidly. 
To  get  eight  or  ten  tubes  working  m 
a  truly  silent  fashion  is  no  mean  task 
but  those  who  aspire  to  use  a  receiver  of 
this  type  should  not  pause  until  they  have 
been  able  to  get  true  silence. 

About  Geographical  Location 

It  is  quite  likely  the  most  success  will 
be  had  by  those  men  in  the  eastern  section 
of  the  United  States,  tho  I  should  not 
be  at  all  surprised  if  some  hard  working 
ham  in  Chicago,  Denver  or  Dallas  is  able 
to  list  himself  as  a  lucky  listener.  If  any 
are  able  to  take  up  temporary  quarters 
near  the  seashore  I  should  recommend 
this.  It  has  been  my  observation  that 
signals  coming  in  from  out  to  sea  are 
frequently  much  stronger  nearer  the 
water's  edge  than  but  a  few  miles  inland. 
.It  most  certainly  is  a  fact  that  the  strength 
of  signals  from  American  transmitting  sta- 
tions located  nearer  the  seacoast  was  uni- 
formly greater  than  the  signals  from  sta- 
tions of  like  power  located  further  inland 
and  it  is  to  be  assumed  that  if  this  is  a 
rule,  it  works  equally  well  both  ways.  This 
by  no  means  indicates  that  inland  amateurs 
will  be  entirely  left  out.  Success  in  their 
efforts  will  only  go  to  show  that  their 
determination  and  faith  and  patience  is 
the  more  creditable. 

If  memory  serves  me,  there  were  in 
Scotland,  England,  Holland,  Germany  and 
France,  nine  amateurs  who  received  sig- 
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nals  from  America  in  last  year's  'tests. 
There  are  in  these  countries  a  total,  per- 
haps, of  1,000  real  radio  amateurs.  On  a 
percentage  basis,  then,  the  close  of  the 
reception  tests  should  find  in  America 


about  250  amateurs  who  have  heard  sig- 
nals. If  there  are  four  times  this  number 
I  shall  not  be  surprised*  If  there  are  less 
than  that  number,  I  shall  be  greatly  dis- 
appointed. 


A  Spark  Set  that  will  Hold  its  Own 

By  H.  S.  Morri,,  "WD"  at  8BDA 


SO  much  has  been  said  concerning  the 
continuous  wave  method  of  transmis- 
sion in  recent  months  that  one  al- 
most forgets  there  is  such  a  thing  as 
spark,  but  such  is  not  the  case.  The 
few  articles  on  spark  that  are  published 
relate  to  expensive  high-voltage  transfor- 
mers, sink  gaps  and  Dubilier  condensers, 
which  the  average  amateur  cannot  afford. 
The  following  is  a  description  of  the  spark 
transmitters  used  at  8BDA  which  nave 
proved  very  efficient,  all  apparatus  being 
home-made  save  the  transformers  and 
rotor  disks. 

It  was  found  by  experiment  that  the  most 
efficient  type  of  oscillation  transformer  was 
the  "split"  type,  it  giving  an  increase  of 
three  amperes  over  the  regular  type,  just 
doubling  the  indication  on  three  different 
local  spark  transmitters.  Few  amateurs 
know  of  this  type  of  coupling  and  still 
fewer  use  it,  tho  once  tried  always  used. 

The  only  difference  in  the  split  type 
O.T.  is  in  the  primary  which  consists  of 
two  brass  or  copper  ribbons  three  feet  long, 
each  arranged  to  form  a  semi-circle  about 
twenty-two  inches  in  diameter.  The  trans- 
former and  gap  are  connected  to  one  end 
of  each  of  the  ribbons  while  the  condenser 
is  connected  to  the  other  ends,  thus  con- 
necting all  apparatus  in  parallel.  There 
are  several  marked  advantages  this  type 
of  coupling  has  over  the  regular  type. 

1.  First  and  most  important,  it  does 
away  with  all  leads  in  the  primary  oscil- 
lation circuit,  making  the  complete  primary 
active  on  the  secondary. 

2.  It  enables  the  use  of  a  condenser  of 
larger  capacity  for  a  given  wave-length 

3.  As  all  apparatus  (transformer,  gap 
and  condenser)  is  connected  in  parallel,  it 
gives  a  balanced  circuit  with  the  same 
amount  of  inductance  and  ohmic  resist- 
ance on  each  side. 

4.  It  has  six  feet  of  active  primary 
while  the  regular  type  has  but  three  or 
four  feet,  the  rest  being  taking  up  in 
useless  leads. 

6.  It  makes  possible  an  easy  arrange- 
ment of  apparatus,  for  both  looks  and 
efficiency. 

The  secondary  of  the  O.T.  is  of  the 
regular  pancake  type  of  twenty  feet  of 
brass  ribbon,  one  and  one-fourth  inches 


wide,  wound  on  bakelite  eighteen  inches  in- 
side diameter.  To  insure  still  better  in- 
sulation the  aerial  lead-in  was  brought  in 
thru  the  roof  directly  over  the  trans- 
mitting apparatus  and  the  O.T.  secondary 
suspended  from  it  in  mid-air  with  no  other 
support,  thereby  making  one-hundred  per- 
cent insulation. 


-//<?.  V- 


Transformer 


Split'type  O.T. 


At  the  present  a  separate  aerial  is  used 
for  receiving,  doing  away  with  all  switches 
in  the  aerial  circuit,  but  before  this  was 
arranged  much  energy  was  lost  thru  the 
aerial  switch  even  tho  the  best  grade  of 
marble  base  switch  was  used.  To  do  away 
with  this  the  switch  was  connected  as 
shown  in  the  accompanying  diagram  and 
found  to  work  very  satisfactorily.  As 
seen,  the  aerial  lead  is  connected  directly 
to  the  O.T.  secondary,  which  is  very  im- 
portant in  transmitting,  while  the  switch 
is  placed  in  the  ground  lead  where  insula- 
tion is  not  so  important.  When  the  switch 
is  on  "sending^  the  receiving  apparatus 
is  completely  disconnected.  While  on  "re- 
ceiving," the  aerial  connection  is  made 
thru  the  O.T.  secondary,  thus  adding  in- 
ductance to  the  aerial  receiving  circuit, 
which  is  highly  desirable,  as  it  has  been 


Digitized  by 


Google 


86 


QST 


December,  1922 


proved  here  that  an  aerial  designed  to 
transmit  on  two  hundred  meters  is  not  long 
enough  to  give  best  results  in  receiving  the 
same  wave-length. 

It  was  found  that  when  using  a  low- 
voltage  (15,000  V.)  non-resonant  Acme 
transformer,  best  results  were  got  with  a 
ten-tooth  Benwood  rotor  with  a  compara- 
tively high  tone.    With  a  higher  voltage 


or 

SEC. 
Dead- not  used 

Serk/rngSn/e  r—f 


ftsceivmgSic/e, 


(25,000  V.)  Thordarson  transformer,  the 
best  results  were  obtained  on  a  five-tooth 
(every  other  tooth  cut  out  of  a  ten-tooth 
disk  and  stationary  electrodes  arranged 
at  an  angle  so  two  teeth  would  line  up  at 
once. 

As  both  gaps  were  belt  driven  much 
trouble  was  experienced  with  the  rotor 
bearings  wearing  out.    At  last  this  was 


solved  by  using  a  ball-bearing  bicycle  bub 
as  a  bearing  for  the  rotor  disk.  The  drum 
of  the  hub  was  clamped  tightly  between 
two  blocks  of  wood  and  mounted  on  a  base. 
The  rotor  was  then  mounted  on  one  end  of 
the  axle  and  the  pulley  on  the  other  end. 
This  turned  out  to  be  the  ideal  bearing, 
being  noiseless,  durable,  practically  no 
vibration,  and  as  near  frictionless  as  pos- 
sible to  get. 

As  to  condensers,  probably  the  most 
practical  home-made  condenser  is  the  so- 
called  "milk  bottle  type,"  it  having  the  ad- 
vantage of  being  cheap,  easily  made,  oil 
immersed,  easily  replaced  when  blown,  and 
hard  to  blow.  For  a  1  K.W.  about  twelve 
pint  milk  bottles  are  used,  each  filled  to 
within  about  one-and-a-half  inches  of  the 
top  with  a  strong  solution  of  salt  water, 
then  filled  on  up  to  the  top  with  oil  to  stop 
brushing.  All  bottles  are  then  placed  in  a 
metal  tank  and  salt  water  poured  in  until 
it  becomes  level  with  the  salt  water  in  the 
bottles  and  then  covered  with  about  an  inch 
of  oil.  One  connection  is  made  on  the 
metal  tank,  t.hereby  connecting  to  the  out- 
side salt  water,  while  the  other  connection 
is  made  by  running  a  small  piece  of  copper 
ribbon  or  wire  into  each  of  the  bottles,  con- 
necting with  the  inside  salt  water.  The 
novelty  of  this  condenser  is  that  when  one 
bottle  is  blown  another  extra  bottle  can 
be  inserted  in  its  place  in  a  few  seconds. 

Beer  bottles  have  been  tried  but  on  ac- 
count of  the  impurity  of  the  glass  do  not 
work  as  well  as  milk  bottles.  Theoretical- 
ly the  best  kind  of  bottles  would  be  whisky 
bottles,  as  they  have  more  kick  in  them. 
Hi!  At  present  a  plate  glass  condenser  it 
used. 


An  Armstrong  Single  Tube  Super- 
Regenerator 

—5  Fourth  Prize  in  QST's  Contest  — 
By  William  Englebretson 


SO  much  has  been  written  and  said 
about  the  Armstrong  super-regener- 
ator and  its  good  and  bad  qualities 
that  the  amateur  does  not  know  which 
way  to  turn  for  advice.  Anyway,  the 
only  practical  knowledge  one  can  ootain 
about  this  circuit  is  in  the  hard  school  of 
experience.  The  writer  has  been  through 
the  mill  and  has  burned  much  midnight  oil 
in  trying  to  dope  out  the  new  circuit  and 
now  blossoms  forth  with  the  following 
article,  in  which  he  hopes  to  make  clear  the 
results  of  his  experiments. 

Armstrong  secured  super-regeneration 
by  any  of  three  methods:  first  varying  the 
positive  in  respect  to  the  negative  resist- 
ance; second,  varying  the  negative  in  re- 


spect to  the  positive  resistance;  third,  vary- 
ing both. 
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AU  these  circuits  were  tried  and  it  was 
found  that  a  two-tube  circuit  worked  well 
using  either  of  the  first  two  methods  but 
that  using  one  tube  and  the  third  method 
equal  results  were  obtained-  This  may  be 
accounted  for  in  the  fact  that  the  second 
tube  merely  generates  the  variation  fre- 
quency and  does  no  amplifying  in  itself. 
6y  putting  all  this  work  on  one  tube  the 


expense  of  a  second  tube  is  saved.  Every- 
body seems  to  object  to  the  single-tube 
circuit,  claiming  the  variation  frequency  is 
hard  to  control.  This  was  not  found  to  be 
the  case. 

The  circuit  described  herein  is  a  modifi- 
cation of  that  shown  in  Figure  3  of  July 
QST.  It  differs  from  that  used  by  Arm- 
strong, being  a  two-circuit  instead  of  a 
singrle-circuit  tuner.  This  is  a  distinct  ad- 
vantage as  it  makes  for  sharper 
tuning  —  a  necessity  with  the 
"super"  on  account  of  the  terrific 
amplification  obtained.  The  cir- 
cuit uses  no  separate  detector. 
Though  the  variation  frequency  is 
within  audibility,  it  is  so  weak  as 
to  be  scarcely  noticeable. 

For  C.W.  reception  and  phone, 
the  circuit  is  all  that  can  be  de- 
sired. Local  stations  come  in  on 
C.W.  with  a  roar  that  makes  it  al- 
most impossible  to  wear  the  fones, 
while  distant  ones  have  a  flute- 
like sweetness  which  sends  thrills 
up  the  spine  of  the  most  hardened 
ham.  Of  course  the  broadcast 
stuff  comes  in  with  a  roar.  Turn 
up  the  dial  to  around  three-sixty 
any  evening  and  listen  to  the  ex- 
citement. You  hear  two  or  three  to  every 
degree  of  the  scale  from  Schenectady  to 
Denver  and  back  again.  Sparks  are  not  am- 
plified to  as  great  a  degree  as  C.W.  signals. 
The  variation  frequency  seems  to  tear  them 
apart  so  that  they  sound  scattered,  but  most 
of  them  are  quite  readable.  They  require 
more  negative  grid  voltage  and  different 
adjustment  of  the  circuit.  Hand  in  hand 
with  this  goes  the  remarkable  freedom 
from    static.     Lightning    discharges  re- 


semble sparks  in  that  they  consist  of  free 
oscillations.  These  are  chopped  out  peri- 
odically and  are  not  heard.  This  may 
sound  contradictory  to  the  first  statement 
about  sparks  but  it  must  be  remembered 
that  when  fishing  for  sparks  special  and 
careful  adjustment  of  the  circuit  is 
necessary.  When  ordinarily  adjusted  for 
C.W.  reception  sparks  are  not  heard 
at  all. 

The    parts   required   for  the 
tuner  are  as  follows: 

LI  and  L2 — Variocoupler,  24 
turns  primary,  24  turns 
secondary. 
L3  and  L4 — Variocoupler,  24 
turns  secondary,  75  turns 
tickler. 

L5 — 1250-turn  Honeycomb  Coil. 
L6 — 1500-turn  Honeycomb  Coil. 
CI— Variable     Condenser,  .001 

maximum. 
C2— Variable    Condenser,  .0005 

maximum. 
C3 — Series  of  fixed  condensers 
giving    values    .0005,  .001, 
.0015,  and  .002  mfd. 
S — Series-parallel  switch. 
T — U.V.201  and  socket. 
Bl— 90  Volts. 

B2— lVa  to  6  volts,  variable. 

The  assembly  of  these  parts  can  be  seen 
in  the  accompanying  photographs.  In  the 
lower  left-hand  corner  can  be  seen  the 
large  coils  for  generating  the  variation 
frequency.  They  are  controlled  by  a  special 
cam  arrangement,  'though  it  works  just  as 


well  to  have  them  on  the  front  of  the  panel 
and  work  them  by  hand. 

Now  for  a  few  hints  on  operation.  The 
coils  are  brought  together  until  the  varia- 
tion frequency  manifests  itself  in  a  weak, 
high-pitched  squeal.  Then  increase  tickler 
almost  to  maximum.  The  circuit  may  then 
be  tuned  as  in  an  ordinary  two-circuit  tuner 
except  that  on  the  lower  wave-lengths  the 
tickler  must  be  turned  back  to  keep  the 
(Concluded  on  page  89) 
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A  Ham  What  Am 

By  One  of  Them,  Whose  name  is  Concealed 
Because  his  Wife  might  read  this 


THE  Depths  of  Wild  Debauchery  to 
which  certain  Amateur  Operators 
will  Descend  when  they  nave  A 
Chance  to  spend  a  Night  in  the 
City  of  New  York,  are  almost 
without  Any  Bottom  whatever.  Not  very 
long  ago  a  Certain  Meeting  took  place 
in  New  York,  and  it  seems  that  After 
the  Meeting  was  Over,  certain  of  these  ops 
Got  Together  with  some  other  Congenial 
Souls,  and  the  Festivities  Continued  well 
into  the  Graying  Dawn. 


The  Atmosphere  was  Heated  to  a  great 
extent  with  several  Discussions  as  to  just 
why  Fred  Schnell  was  so  Blamed  Partial 
to  C.W.,  said  ops.  being  all  Old  Time  Spark 
Men  who  have  Little  Use  for  the  Evacuated 
Glass  Case  Method  of  Transmission.  These 
men,  who  are  all  Good  Members  of  the 
Second  District  Council  and  the  A.R.R.L., 
carried  this  Discussion  up  and  down  Park 
Row,  across  City  Hall  Park,  and  pretty 
well  all  over  Lower  New  York.  The  visit 
to  City  Hall  Park  brought  all  Activities  to 
a  standstill,  while  the  Little  Group  stood 
in  Awe  at  the  foot  of  "Civic  Virtue."  The 
sight  of  this  Collossal  Figure,  standing  there 
in  the  Moonlight,  brought  Dim  Memories 
to  one  of  the  men  of  a  Turkish  Bath,  lo- 
cated Somewhere  in  the  Vicinity.  While 
On  the  Hunt  for  this  place,  one  of  Them 
became  Lost  to  the  Rest  by  Deftly  Dodging 
into  the  Subway.  It  turned  out,  Later 
On,  that  he  was  the  Wisest  One  of  the  Lot. 

Finally  the  Bath  was  Reached,  and  after 
a  preliminary  Disrobing  Act,  which  cannot 
be  Illustrated  here,  the  Loyal  Four  found 
themselves  Thrust  Bodily  into  a  Glass 
Enclosed  Room,  where  the  Temperature 
ranged  well  up  on  a  Par  with  a  "P"  Tube 


carrying  Three  Thousand  Volts  on  the 
Plate.  After  Seating,  themselves  Com- 
fortably, the  Gang  continued  the  Heated 
Discussion  as  mentioned  Above.  This  time 
the  Talk  was  Heated  both  Figuratively  and 
Literally.  The  rest  of  the  Course  is  more 
or  less  of  a  Blurred  Dream,  with  Dim  Ideas 
of  hearing  such  Terms  as  "Five  Hundred 
Cycle-Sink  Gap-Sixty  Cycle-Sharp  Wave- 
Decrement — and  Schnell,  Schnell,  Schnell." 
This  seemed  to  Keep  Up  for  a  Long  Time, 
but  Eventually  the  Clan  found  themselves 
on  the  Brink  of  a  Silver  Sheet  of  Water, 
and  the  Next  Moment  they  were  all  Madly 
Swimming  for  the  other  end  of  the  Tank 
in  the  Icy  Cold  Water.  Long  before  the 
Other  End  was  reached,  they  all  knew  Ex- 
actly where  they  Were,  and  Sleepiness  gave 
way  to  a  Real  Effort  at  Having  A  Good 
'^ime  in  the  water.  Exhibitions  of  Fancy 
Diving,  Races  and  Various  other  Forms  of 
Aquatic  Athletics  were  Indulged  In  until 
a  Late  Hour,  and  were  stopped  only  by  a 
Growing  Tendency  on  the  part  of  the  other 
Inmates  to  quite  Forcibly  Object  to  the 
Hilarity  by  the  Pool. 

Things  Quieted  Down  for  a  little  while 
after  this,  and  the  Hardy  Mariners  found 
themselves  Wrapped  and  Sheeted  like  so 
many  Egyptian  L'ummies.  Cigarettes  and 
other  Forms  of  Dissipation  were  Indulged 
In  until  Two  of  the  Pharaohs  became  In- 
volved in  a  Deep  Discussion  on  Religion. 
This  soon  had  its  Affect  on  the  Other  Mem- 
bers, and  after  the  Discussion  had  Gone 
On  for  Several  Hours,  the  Remaining  Duo 
decided  to  Call  it  a  Day  and  Go  To  Bed. 
This  was  Received  with  Howls  of  Derision 
from  the  Others,  but  Finally  all  were 
Padding  quietly  down  the  Corridor  to  their 
Respective  Couches. 

There  is  Little  More  to  be  Told.  There 
were  Other  Arrivals  during  the  Night,  and 
if  the  Sleep  of  the  Four  Horsemen  was 
Totalled  Up,  we  Venture  to  Remark  that 
it  would  not  have  Exceeded  One  Hour  for 
the  Whole  Night.  During  the  Few  Minutes 
between  the  Arrival  of  the  Last  Guest  and 
the  Milk  Man,  though,  there  was  a  Short 
Lapse,  and  it  was  at  this  time  that  the 
Night's  Rest  was  Secured.  Upon  regain- 
ing Consciousness  the  First  Thing  that 
Assailed  Our  Ears  was  a  Sentence  Some- 
thing like  This:  "Wyinell  can't  Schnell 
give  us  Spark  Guys  a  Square  Deal  and 
Lay  Off  this  here  C.W.?"  They  were  Still 
At  It. 

Moral:  It's  hard  to  Find  any  of  the 
Old  Gang  Flocking  Together  anymore,  but 
did  You  ever  hear  of  a  Gathering  of  Broad- 
cast Listeners  doing  anything  as  Wild  as 

This? 
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An  Electrolytic  "A"  Battery  Charger 

By  J.  A.  Miller,  3LF 


FALLOWING  is  a  description  of  an 
electrolytic  rectifier  for  battery 
charging. 

First  take  a  board  14  in.  x  2  in.  x  %  in., 
and  fasten  to  it  a  sheet  of  lead  and  a  sheet 
of  aluminum,  each  eleven  inches  square 
and  one-sixteenth  of  an  inch  thick,  so  that 
they  will  hang  with  a  space  of  two  inches 
between  them,  as  shown  in  the  diagram.  If 
the  metal  is  stiff  enough,  nothing  further 
is  necessary.  However,  it  may  be  desira- 
ble to  insert  a  wooden  separator  between 
the  plates,  but  if  this  is  done  it  should 
be  fastened  to  the  top  cross  board  and 
no  nails  or  screws  should  be  used  between 
plates   and  separator. 

A  six-gallon  crock,  of 
the  "home-brew"  vari- 
ety, thirteen  inches 
deep  and  twelve  inches 
in  diameter  (inside 
measurements)  should 
be  filled  within  two 
inches  of  the  top  with 
water,  and  "20  Mule 
Team"  borax  added 
until  no  more  will  dis- 
solve. 

The  plates  should 
then  be  placed  in  the 
crock,  and  the  board  to 
which  they  are  fast- 
ened will  keep  them 
about  two  inches  from 
the  bottom. 

Then  connect  to 
it  the  filament-heating 
windings  of  a  C.W. 
transformer  and  let  the 
current  run  through 
the  rectifier  until  the 
plates  are  formed. 

The    above    is  an 
exact  description  of  the 
rectifier  in  use  at  my 
station   (3LF)   and  it 
certainly  does  deliver  the  goods.     I  use 
it  to  charge  my  ten-volt  storage  battery, 
at  a  rate  of  five  amperes,  over  night.  The 
next  morning  the  battery  is  fully  charged, 


PTmtm, 


and  the  charging  rate  has  evidently  "tap- 
ered off"  as  it  progressed,  for  there  is 
hardly  any  current  flowing  in  the  circuit 

after  the  charge  is  complete. 


The  temperature  of  the  electrolyte  after 
the  charge  is  completed  is  just  the  slight- 
est degree  warmer  than  before  using  it 
There  is  no  heating  or  boiling  away  of 
the  electrolyte  whatever. 

I  consider  this  to  be  the  most  practical 
battery  charger  for  the  amateur  station. 
Once  constructed,  it  may  be  placed  in  a 
corner  and  forgotten  about,  for  it  is  only 
necessary  to  add  water  to  replace  that  lost 
by  evaporation. 

It  may  be  operated  from  the  low  ten- 
sion windings  of  the  C.W.  transformer  or 
a  transformer  can  easily  be  wound  to  meet 
one's  needs. 


AN  ARMSTRONG  SINGLE  TUBE  SUPER 

(Concluded  from  page  37) 

tube  oscillating.  This  applies  for  C.W. 
and  phone  reception.  For  spark,  the  fila- 
ment temperature  must  be  decreased  a  little 
and  more  volts  brought  into  the  grid  circuit. 

Various  experiments  have  been  made  to 
obtain  a  filter  which  would  eliminate  the 
variation  frequency  without  reducing  or 


distorting  the  signal  frequency  but  none 
have  been  satisfactory  as  yet.  The  writer 
believes  that  with  two  stages  of  amplifi- 
cation coupled  through  a  satisfactory  filter, 
wonderful  reuslts  could  be  obtained. 


(The  Third  Prize  Article,  by  Leon  W. 
Bishop  of  1XP,  introducing  a  new  idea  in 
the  generation  of  the  variation  frequency, 
will  appear  in  the  next  issue  of  QST. — Ed.) 
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QST's  Subscription  Contest  Ends 

By  the  Contest  Manager 


That  is,  it  ends  for  the  fellows  who 
couldn't  quite  make  the  grade  and  qualify 
with  the  minimum  of  25  subs,  tho  they 
worked  hard  in  most  cases  and  have  won 
our  sincere  appreciation,  if  not  a  prize. 
But  we  venture  the  opinion  the  lucky  ones 
will  get  a  considerable  kick  out  of  this 
contest  for  the  next  few  months  when 
they  look  at  that  prize  resting  peacefully 


writing  friends  all  over  the  country,  never 
losing  an  opportunity  of  bringing  QST  be- 
fore a  prospect  and  extracting  his  two 
dollars  while  he  had  him  in  his  power, 
and  even  going  so  far  as  to  advertise  for 
subs  in  the  local  newspaper.  Which  ac- 
counts for  the  fact  he  rolled  up  a  total 
score  of  151  and  qualified  for  a  $75  prize.  - 
FB  Corlett,  OM! 


F.  M.  Corlett 

151 

subs 

$75  prize 

A.  C.  Koch 

55 

sub» 

$25  prize 

£.  Raguse 

36 

subs 

$10  prize 

K.   B.  Lloyd 

33 

subs 

$10  prize 

D.  W.  Pinkerton 

33 

subs 

$10  prize 
$10  prize 
$10  prise 
$10  prize 

A.  £.  Rowland 

30 

subs 

H.  £.  Watkin. 

30 

subs 

W.  W.  FiUon 

27 

subs 

S.  W.  Beyland 

26 

subs 

$10  prize 

F.  D.  Fallain 

26 

subs 

$10  prize 
$10  prize 

W  C.  Burn. 

25 

subs 

W.  L.  Gardner,  Jr. 

25 

subs 

$10  prize 

on  the  operating  table  and  think  of  the 
fun  they  had  in  working  for  it.  Wasn't 
it  worth  while?  From  the  letters  we  got 
from  contestants  it  seemed  that  way  to  us 
and  we  certainly  got  lots  of  real,  genuine 
pleasure  in  watching  the  subs  come  in 
from  day  to  day,  tho  of  course,  that  was 
what  1he  contest  was  for.  Towards  the 
last  there  were  several  surprises  in  the 
shape  of  a  whole  sheaf  of  subs  coming 
in  from  some  unexpected  source,  like  those 
of  Mr.  Lloyd  who  mailed  us  31  all  in  one 
batch  the  last  day  and  almost  the  last 
hour  of  the  contest*  while  Mr.  Koch  tried 
the  "gently  but  firmly"  plan  of  sending 
us  two  and  three  subs  every  day  as  regular 
as  clockwork  till  we  got  to  know  and  salute 
his  notepaper  as  soon  as  it  came  in  the 
room. 

Right  from  the  start,  Frank  *Corlett 
had  the  jump  on  the  whole  gang  but  he 
went  after  the  subs  on  a  systematic  basis, 
calling  head  work  and  foot  work  into  play, 


There  were  121  contestants  in  all  that 
got  one  or  more  subs,  but  by  far  the 
largest  majority  of  these  didn't  make  the 
required  25  minimum  and  by  the  rules 
of  the  contest,  we  were  compelled  to  let 
them  go  unrewarded.  Twelve  qualified 
for  prizes. 

A  couple  of  fellows  got  over  20  (why, 
oh  why  didn't  they  send  in  just  a  couple 
more  so  we  could  qualitfy  them),  eleven 
more  between  10  and  20,  twenty  between 
5  and  10,  forty  one  between  2  and  5  and 
thirty  four  who  got  but  1  sub  each.  Yet 
each  and  every  one  of  them  helped  QST 
and  the  A.R.R  L.  along  just  that  much 
and  we  hope  they  will  live  to  see  and  con- 
quer the  next  contest  sometime  between 
now  and  the  next  hundred  years.  The 
grand  total  of  all  subs  received  up  to  the 
time  of  closing  the  polls  was  934.  Again 
we  say,  FB  all  hands,  and  a  whole  flock  of 
tnx  for  your  great  work! 


Our  Christmas  Number 


This  month's  QST  sees  the  greatest  num- 
ber of  pages  we've  ever  printed,  fellows; 
it  has  cost  us  several  hundred  dollars  more 
but — Xmas  is  coming  and  we  want  to  give 
you  a  well  filled  issue  for  a  present.  We 
are  wkg  nite  and  day  to  keep  QST  the 
premier  amateur  publication.  In  return. 
we  must  have  the  whole  hearted  support  of 
our  members  and  readers. 

Advertising  supports  the  magazine  and 


makes  possible  the  large  number  of  depts 
with  a  wealth  of  reading  matter;  adver- 
tisers depend  on  your  patronage  to  make 
their  investment  pay.  Therefore,  it's  up 
to  the  gang  to  keep  behind  QSTt  to  ever- 
lastingly push  QST,  to  patronize  QST's 
advertisers  and  to  tell  your  friends  about 
QST  with  a  subscription  blank  ready  to 
flash  at  the  psychological  moment. 
MERRY  XMAS  &  HAPPY  NEW  YEAR 
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EDITORIALS 

de  AMERICAN  RADIO  FBMf  LEAGUE 


All  Set! 

WHEN  this  issue  of  QST  reaches  our 
readers  but  a  few  days  will  remain 
before  the  start  of  the  greatest 
event  in  the  history  of  amateur  radio,  the 
Third  A.R.R.L.  Transatlantic  Tests.  The 
arrangements  are  almost  completed  at  this' 
writing,  and  we  are  sure  we  are  going  to  be 
vastly  successful,  barring  perfect  y  rotten 
weather.  In  the  next  few  days  thousands 
of  amateurs,  both  in  tnis  country  and 
abroad,  will  be  putting  the  finishing  touches 
on  their  transmitting  and  receiving  set, 
preparatory  to  this  season's  classic. 

Now  we  have  a  message  for  you,  men. 
These  tests  are  at  once  an  opportunity  and 
a  duty.  An  opportunity  to  show  our 
prowess,  to  enjoy  our  great  game  of  ama- 
teur radio,  to  get  personal  records  for  the 
efficiency  of  our  individual  sending  and  re- 
ceiving sets,  and  to  increase  the  strength 
and  prestige  of  our  A.R.R.L.  And  by  their 
very  happening,  these  tests  also  carry  to 
us  a  big  burden  of  responsibility.  We  must 
make  them  a  success  and  we  must  conduct 
ourselves  in  an  orderly  manner,  or  their 
value  is  worse  than  lost.  The  message  of 
the  month,  then,  fellows,  to  ail  U.S.  and 
Canadian  .imateurs: 

Gpt  in  on  the  transmission  periods.  Do 
yuji  j  art;  don't  miss  this  chance  to  have 
your  signals  heard  over  bigger  distances 
than  you  have  ever  accomplished  before. 
Remember  that  5-  and  10-watt  sets  were 
heard  in  Britain  last  winter  and  that  quite 
a  few  signals  were  copied  this  year  in  the 
prelims.  But  play  the  game  fairly;  follow 
the  schedule  carefully,  transmit  when  your 
district  sends  and  don't  slop  over;  shut 
down  when  your  time  is  up  and  give  the 
other  fellow  a  chance.  Remember  the 
novice  listeners,  too,  and  explain  to  them 
that  the  unusual  QRM  is  a  temporary 
thing.  They  will  understand,  when  they 
are  told  that  we're  putting  our  signals 
over  to  Europe. 

And  then  the  reception  tests,  the  last  ten 
nights!  To  us  the  receiving  effort  is  the 
most  interesting.  It  will  be  brand-new 
amateur  history,  and  more  far-reaching  in 
the  influence  it  will  have  on  the  advance- 
ment of  regular  international  amateur 
communication  than  any  of  us  can  visualize 
today.  Do  you  realize  that  for  the  very 
first  time  in  history  there  will  be  some 


powerful  British  and  French  amateur  sta- 
tions trying  to  talk  to  us?  We  must  copy 
them,  fellows.  Copy  them  and  open  the 
door  to  regular  two-way  transocean  work, 
or  get  the  grand  raspberry  from  all  the 
world.  To  copy  them  involves  three 
things:  the  apparatus;  the  ability  and 
persistency;  arid  co-operation  amongst  our- 
selves. We  have  the  apparatus  and  we 
know  we're  born  operators,  we  American 
and  Canadian  hams,  and  we  feel  sure  that 
signals  are  going  to  be  heard  on  ordinary 
regenerative  tuners.  So  we  must  stick  at 
it,  night  after  night,  and  copy  everything 
we  can.  The  British  amateurs  did  it  last 
year  and  we  must  do  it  this  year  or  admit 
they  are  better  men  than  we,  for  their 
transmitters  promise  to  be  plenty  good 
enough. 

The  other  thing,  the  main  thing  neces- 
sary for  our  success,  is  co-operation  among 
ourselves.  The  amateur  air  in  Nortn 
America  must  be  absolutely  quiet  during 
these  tests.  We  are  all  going  to  make 
"ether-combers"  out  of  ourselves,  and  dur- 
ing the  test  hours  on  each  of  the  ten 
nights,  thousands  and  thousands  of  oper- 
ators will  be  straining  their  tubes  and  ears 
and  bending  every  faculty  to  the  search  for 
the  faint  signals  from  far-off  Europe. 
What  a  wonderful  opportunity  it  is  going 
to  be  for  an  amateur!  Do  you  realize  that 
200  meters  hasn't  been  quiet  in  this  country 
since  we  first  heard  of  wave  lengths?  And 
now  our  great  organization  is  bending  its 
effort  all  over  the  country  to  a  real  piece 
of  co-operative  work — the  silencing  of  the 
amateur  ether  in  order  that  the  signals  of 
our  European  comrads  may  be  received,  in 
order  that  we  may  repay  them  for  their 
kindness  in  making  records  for  us  last  year. 
Let  us  get  into  the  spirit  of  this  thing 
thoroughly,  fellows.  Let  it  not  be  said  01 
us — oh  it  must  not — that  we  failed  to  copy 
Europe  because  our  men  wouldn't  play  the 
game  and  refused  to  keep  quiet  air.  Let 
not  one  solitary  individual  mar  the  perfect 
working  of  amateur  radio.  We  want  the 
air  ABSOLUTELY  quiet  for  the  listening 
periods,  as  one  transmitter  can  spoil  the 
chances  of  his  entire  section  of  the  con- 
tinent, and  we  shall  require  of  our  mem- 
bers absolutely  the  fullest  measure  of  the 
co-operative  spirit  for  which  our  great 
League  is  famed  thruout  the  world.  Re- 
member that  not  all  of  the  amateurs  of 
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the  country  are  members  of  the  League, 
but  we  ask  their  co-operation  too  and  invite 
them  to  participate  in  the  tests.  Tell  them 
the  story  and  enlist  their  aid.  Amateur 
transmission  during  these  international 
tests  can  be  interpreted  as  nothing  short  of 
a  QST  to  the  world  that  the  sender  is  either 
ignorant  or  a  rotten  sport.  We  don't  want 
to  be  considered  either.  Let  us  play  the 
game,  and  get  our  neighbors  to  do  it 
with  us. 

Full  power  in  the  first  ten  days;  abso- 
lute quiet  the  next  ten;  and  the  highest 
embodiment  of  the  spirit  of  team-work; 
and  success  is  ours!    Best  o'  luck,  OMA 

K.B.W. 


A  Nuisance 

SAY,  who  is  this  station  CQ,  anyway? 
Every  night  we  hear  hundreds  of  fel- 
lows trying  to  connect  up  with  him, 
and  very  anxious  they  are  to  do  it  because 
they  call  him  many  times;  in  fact,  it's 
somebody  so  important  that  they  risk  vio- 
lation of  the  law  and  call  ninety  times  and 
sign  every  five  minutes  and  so  on.  And 
they  never  get  him! 

Where's  the  end  to  this  thing,  gang? 
We  thought  we  saw  the  demise  of  useless 
CQ-ing  in  our  last  April  Fool's  Day  Party 
but  it  is  much  like  burying  the  Hon.  John 
Barleycorn.  It's  getting  worse  now  every 
night,  and  the  C.W.  stations  in  particular 
are  flagrant  offenders.  It's  an  easy  bet 
that  50%  of  our  QRM  is  caused  by  foolish 
CQ-ing.  The  wild  wails  of  the  CQ  Hounds 
are  delaying  traffic,  busting  up  actual  com- 
munication, jamming  concerts,  burning  up 
wasted  juice,  and  making  monkeys  out  of 
the  sending  operators. 

The  CQ  call  should  not  be  canned  alto- 
gether but  its  abuse  should  be  stopped  at 
once.  CQ  is  an  international  abbreviation, 
designed  to  enable  a  ship  to  determine  what 
land  or  ship  station  is  nearest  to  it  to  re- 
ceive its  traffic.  It  was  never  meant  as  a 
general  QST  and  it  has  no  business  being 
used  in  that  connection.  We  believe  that 
the  moderate  use  of  this  signal  in  connec- 
tion with  traffic  on  hand  to  move  is  very 
valuable  and  helpful,  as  for  example,  "CQ 
msgs  NYC"  or  "CQ  tfc  east,"  and  we 
recommend  its  use  in  short  calls  with  the 
sending  station's  call  frequently  inter- 
spersed. Used  in  this  manner  we  have 
found  CQ  a  most  helpful  thing,  and  it  has 
helped  us  to  move  traffic  at  times  when  we 
have  completely  failed  by  trying  to  raise 
certain  stations  we  heard — they  were  QRW 
but  others  in  the  locality  we  wanted  were 
QRX  and  answered. 

But  this  is  the  only  proper  way  to  use 
CQ.  It  is  disgusting  to  hear  stations  call 
CQ  so  many  times  one  can't  keep  track 
of  them,  fade  in  and  out  several  times 


before  they  sign  off  (or  do  they  ever  sign?), 
and  then  start  all  over.  See  here,  you  CQ 
Hounds:  amateur  radio  is  a  busy  game 
and  we  can't  spend  ten  minutes  waiting  for 
one  call  sign.  And  does  it  never  percolate 
thru  that  ivory  top-piece  that  if  your  sig- 
nals are  reaching  out  at  all,  they'll  be 
heard  in  the  first  short  call,  so  that  all  the 
other  wrist-exercise  is  just  a  Dlain  nuisance 
that  the  rest  of  us  don't  propose  to  put  up 
with?  Cut  it  out,  you — you're  spoiling  the 
game. 

Understand,  now,  we're  not  demanding 
that  CQ  cease,  but  it  should  be  used  mainly 
by  stations  who  have  traffic  to  move.  The 
other  fellows  with  empty  hooks  should 
QRX  and  listen  for  the.  CQ's  of  fellows 
who  have  messages  in  their  direction,  and 
get  their  opportunity  to  work  by  answering 
and  taking  the  traffic.  The  day  has  passed 
when  we  can  grant  one  man  the  joy  of 
burning  up  umpty-ump  minutes  with  an 
interminable  wail,  and  we  think  good  ama- 
teurs should  refuse  to  answer  such  wild 
calls.  If  the  situation  doesn't  speedily  im- 
prove we  will  consider  it  our  duty  to  start 
a  Morgue  of  "dead  ones"  who  fraternize 
with  this  CQ-call,  with  a  report  of  just 
how  many  times  the  nuisance-call  was  used, 
so  that  all  the  rest  of  us  may  judge  what 
kind  of  birds  these  ether-burners  are. 

Down  with  dumb-bell  CQ-ing! 

K.B.W. 

About  This  Lid 

LAST  month  we  proposed  a  division  of 
hours  in  crowded  communities  as  a 
remedy  for  interference  between  ama- 
teur transmitters  and  novice  listeners.  Of 
course  if  there  isn't  any  interference  there 
is  no  need  for  division.  And  that  leads  us 
to  say  a  word  about  C.W.  transmission. 

The  right  kind  of  C.W.  won't  interfere. 
Where  it  would  be  really  brutal  to  open  up 
on  a  big  spark  earlier  than  an  hour  at 
which  broadcast  listeners  had  had  ample 
time  to  enjoy  their  evening,  the  quiet  C.W. 
can  work  the  evening  thru  without  bother- 
ing anyone.  We  wouldn't  be  at  ail  sur- 
prised to  know  that  this  fact  has  had  more 
to  do  with  the  conversion  of  spark  owners 
to  C.W.  than  has  the  inherent  technical  ad- 
vantages of  the  latter  method!  Starting 
promptly  at  dusk  there  is  a  flock  of  C.W. 
stations  on  the  air,  and  by  the  time  you 
have  neatly  stored  away  your  evening  meal 
and  slipped  on  the  cans  they  are  all  there, 
chirping  away  in  quiet  efficiency,  bother- 
ing no  one,  and  getting  thru.  Any  sparks? 
Almost  none!  Many  an  evening  we've 
listened  from  7  to  10  and  logged  a  hundred 
C.W.  stations  in  many  districts,  and  in  that 
time  heard  not  over  two  sparks.  Decency 
really  requires  the  sparks  to  observe  a 
time  division  as  proposed  in  our  editorial 
columns  last  month,  and  C.W.  sets  using 
unrectified  A.C.  on  the  plate  are  almost  in 
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that  class;  but  the  filtered  C.W.  sets  have 
things  their  own  way  and  their  owners  are 
benefitting  by  their  foresightedness — they 
can  work  right  now  like  we  used  to  do  with 
our  big  sparks  in  the  Nights  of  Yesteryear! 

So  the  point  isn't  so  much  that  we  must 
have  hours  in  which  amateurs  shouldn't 
transmit  as  it  is  that,  in  recognition  of 
the  big  number  of  people  who  want  to 
listen  on  360  meters,  there  should  be  hours 
in  which  we  don't  interfere.  The  test  for 
determining  whether  any  station  or  class 
of  stations  should  be  permitted  to  work  all 
evening  long  is  *  to  be  found  in  the  answer 
to  this  question:  does  its  operation  inter- 
rupt broadcast  reception?  The  local  clubs 
of  the  country  are  the  ones  to  determine 
this,  and  we  are  proud  of  the  way  they  are 
taking  hold  of  the  problem. 

Every  time  we  write  an  editorial  about 
C.W.  we  receive  a  flood  of  classified  ads 
offering  spark  sets  for  sale.  We're  not 
trying  to  drum  up  business  now  but  we  ask 
you,  who  wants  a  spark  set  when  they  have 
to  wait  until  10:30  to  open  up  and  when 
•with  a  couple  of  bottles  they  can  start  at 
7  o'clock? 

*  How  happy  a  solution  it  would  be  if  all 
our  stations  were  like  that!  Then  there 
would  be  no  need  for  formal  local  agree- 
ments. Some  cities  are  that  fortunate 
right  now,  and  of  course  in  these  cases 
there  isn't  any  need  to  get  the  radio  public 
together  to  propose  dividing  hours.  It's 
ever  so  much  better  to  avoid  these  formal 
restrictions  if  possible,  and  in  some  towns 
we  know  the  necessity  for  it  has  been 
eliminated  completely,  by  both  the  amateur 
and  the  novice  agreeing  to  be  decent  about 
the  matter.  The  situation  looks  a  whole 
lot  better  today  and  we  are  sure  that  it  will 
take  care  of  itself  if  our  members  will  be 
guided  merely  by  the  policy  that  the  broad- 
cast receivers  should  oe  permitted  to  copy 
without  interference  during  the  hours  of 
the  evening  which  count  with  them. 

K.B.W. 

National  Radio  Week 

DKCEMBER  23d  to  December  30th,  in- 
clusive, is  National  Radio  Week,  a 
time  in  which  all  the  friends  of  radio 
are  asked  to  boost  it.  Will  you  do  your 
share? 

The  purpose  of  National  Radio  Week  is 
to  stimulate  interest.  The  broadcasting 
stations  are  going  to  put  on  special  pro- 
grams and  the  listeners  are  going  to  get 
their  non-radio  friends  over  to  their  sets 
and  show  them.  "Get  another  fan  if  you 
can"  is  the  slogan.  And  "Make  this  a 
Radio  Christmas."  Radio  can  be  given  a 
big  boost,  the  number  of  enthusiasts 
doubled,  and  some  life  put  into  radio  busi- 
ness. In  fact  the  success  of  Radio  Week 
will  probably  give  as  merry  a  Christmas 
to  the  poor  dealer  as  anyone  else. 


Now  if  all  these  people  can  help  to  boost 
radio  during  this  week,  how  much  more  we 
amateurs  can  do!  Of  course  we  do  all  the 
time,  but  let's  try  harder  during  this  par- 
ticular week.  There  is  someone  that  each 
of  us  can  tell  about  the  possibilities  of 
radio  and  thereby  bring  into  the  foldj  with- 
in the  reach  of  all  of  us  is  a  novice  listener 
who  needs  a  helping  hand;  and  all  around 
us  are  folks  whose  interest  in  radio,  in 
order  to  continue,  demands  that  they  be 
told  about  amateur  radio.  What  better  ser- 
vice can  we,  the  amateurs,  do  than  to  find 
those  of  our  novice  neighbors  who  are  be 
ginning  to  drop  out  because  the  broadcasts 
no  longer  are  interesting,  and  explain  to 
them  the  limitless  possibilities  of  amateur 
work,  the  branch  of  radio  in  which  the  real 
fun  is  to  be  had?  We  can't  go  out  and  get 
new  broadcast  fans  but  we  can  do  even 
better,  by  preventing  the  making  of  a 
knocker  and  converting  the  right  men  into 
enthusiasts  of  the  kind  that  count. 

Make  another  amateur  if  you  can! 

K.B.W. 


Broadcast  Stations  Co-operate 

WFAA,  the  Dallas  News  and  Journal 
broadcast  station  on  Tuesday, 
Thursday  and  Saturday  nights  has 
been  running  an  hour's  program,  11  p.m. 
to  midnight.  When  the  A.R.R.L.  announced 
its  tests  schedule  on  the  Transatlantic 
Tests,  WFAA  requested  WRR,  the  City  of 
Dallas  station,  to  help  them  out  of  a  hole. 
WFAA  had  already  made  arrangements  for 
their  artist  for  several  weeks  in  advance 
and  did  not  want  to  get  in  a  mix-up  nor  did 
they  want  to  broadcast  during  the  A.R.R.L. 
tests.  WRR  gladly  came  to  the  rescue 
when  they  found  that  the  amateurs  were 
to  derive  the  benefits,  and  gave  WFAA 
their  8:30  to  9:00  p.m.  time  on  those  nights 
in  order  that  WFAA  might  run  its  musical 
schedule  from  8:00  to  9:00  instead  of  from 
11  to  12  during  the  tests,  WFAA  already 
having  8:00  to  8:30  as  their  schedule.  In 
addition  to  changing  their  schedules  to  help 
the  amateurs  during  the  ten-day  test,  both 
WRR  and  WFAA  made  several  announce- 
ments concerning  the  changes  and  stating 
they  were  made,  gave  the  schedule  of  the 
various  districts,  told  their  listeners  just 
what  the  tests  were  for  and  asked  them  to 
consider  when  hearing  so  much  telegraph- 
ing during  the  ten  dav  test  that  to  the 
amateur  radio  men  and  to  the  A.R.R.L. 
in  particular  they  were  indebted  in  a  large 
measure  for  the  present  development  and 
high  efficiency  of  radio  apparatus. 

To  WFAA  and  WRR  and  the  radio  staff 
of  each  station  the  A.R.R.L.  is  indeed  in- 
debted. They  are  both  A.R.R.L.  members 
being  true  members  they  showed  the  spirit 
of  co-operation. 

F.M.C. 
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C7Ae  Operating 
Department 


F.  H.  SCHNELL,  Traffic  Manager 
St.,  Hartford,  Conn. 


Of  particular  interest  is  our  message 
traffic  report  for  this  month.  It  begins  to 
bear  fruit  as  result  of  our  extensive  re- 
organization plan  which  was  started  some 
time  ago. 

In  spite  of  the  fact  that  610  A.R.R.L. 
Official  Relay  Stations  reported,  we  have 
plenty  of  room  for  many  others,  and  those 
A.R.R.L.  members  who  have  stations  cap- 
able of  handling  traffic  are  invited  to  com- 
municate with  the  nearest  assistant  division 
manager  whose  address  appears  on  page  3 
of  this  issue.  We  want  more  men  and  sta- 
tions, but  we  want  good  reliable  ones. 


Traffic  honors  for  this  month  go  to 
C.W.  station  again. 


jj  L.  E.  Furrow,  8FT 

f  Troy,  Ohio 

4j  Central  Division 

jj  561  messages 


4 


TRAFFIC   REPORTS   FROM   A.R.R.L.  OFFICIAL 
RELAY  STATIONS 

CENTRAL  DIVISION — C.W. :  8 FT,  661;  911, 
652;  9UU,  214;  8ZAG.  167;  8AIM,  139;  9CP,  126; 
8BDO,  118;  81J,  146;  8ZZ,  118;  9AJH,  107;  8AXB, 


Message  Traffic  Report  By  Divisions 
OCTOBER 


Division 

Stns. 

C.W. 
Msgs. 

M.P.S. 

Stns. 

SPARK 
Msgs. 

M.P.S. 

Stns. 

TOTAL 
Msgs.  M.P3. 

Atlantic 

99 

3037 

31 

46 

1472 

32 

145 

4509 

31 

Central 

72 

5175 

72 

37 

1469 

40 

109 

6644 

61 

Dakota 

23 

1514 

66 

5 

89 

18 

28 

1603 

57 

East  Gulf 

31 

1668 

56 

.  13 

779 

60 

44 

2447 

55 

Hawaiian 

1 

24 

24 

1 

6 

6 

2 

30 

15 

Midwest 

46 

2621 

57 

19 

862 

46 

65 

3483 

54 

New  England 

28 

2314 

83 

11 

515 

47 

39 

2829 

72 

Northwestern 

13 

336 

26 

10 

282 

28 

23 

618 

27 

Ontario 

17 

295 

17 

2 

46 

23 

19 

341 

18 

Pacific 

31 

627 

20 

23 

572 

25 

54 

1199 

22 

Roanoke 

36 

2158 

60 

3 

356 

119 

39 

2514 

64 

Rocky  Mountain 

11 

667 

61 

3 

40 

13 

14 

707 

50 

Vancouver 

2 

36 

18 

5 

91 

18 

7 

127 

18 

West  Gulf 

12 

826 

69 

5 

40 

8 

17 

866 

51 

Winnipeg 

2 

88 

19 

3 

8 

.3 

5 

46 

9 

Total  424 
C.W.  Messages,  21,33G- 
Spark  Messages,  6.027— 

541336 
-76% 
-24% 

50 

186 

6627 

35 

610 

27963 

46 

Total, 


27,963 


We  present  a  new  baby — the  Hawaiian 
Division  and  its  report.   Watch  it  grow! 

Among  the  divisions  which  have  showed 
a  decided  increase  in  traffic  we  find  the 
East  Gulf,  Midwest,  New  England,  and 
Ontario  Divisions.  The  Roanoke  still  holds 
its  enviable  position  with  the  others. 

No  doubt,  the  Trans-Atlantic  Prelimin- 
ary Tests  will  cut  into  our  traffic  for  next 
month,  but  we  must  keep  after  that  50000 
mark.  Its  our  aim,  men,  and  nothing  short 
of  that  will  be  acceptable. 


98:  9AAP,  44;  8CGX,  94:  9CCM.  78;  9DCR,  68; 
9AFN.  66;  9DQU.  136;  9DFB,  64:  9BHD,  61; 
9DVW.  60;  9APS,  378:  9BJT,  69:  8AB,  66:  9DDY, 
55;  9BLC,  62;  8ZF.  52:  8QK.  59;  9ALW,  50; 
9AIU.  46;  8ZAF.  44;  8CAZ,  42:  8ANB,  88;  9ASD, 
34:  9BIZ.  32:  9BTA,  30;  8CMI,  26;  9DBV,  26; 
8AWU.  23:  8BGL.  22:  9AMQ,  32;  8BNH,  17; 
8BJC,  16:  9BCH.  1ft;  8BRO.  14;  9DJO.  14;  8AND, 
11;  9DYN,  11;  9BRK,  10;  8CAK,  7:  8BYF,  6; 
9AKU.  6;  9EJ,  6:  8YN.  6;  9BAW.  6;  8AZF,  5; 
9BLU.  6;  9ALR,  4;  8BWS,  4;  9ARM,  4;  8AQC,  2; 
8FI.  2;  9CLZ.  1;  9CSK,  1:  9BAC.  1:  8BE,  810; 
8BWA.  105;  ABAC.  1;  9ALR,  4;  9DCU.  2;  9BLC, 
2:  SYR.  7;  9ZN.  412:  total.  5175.  Spark:  8AUX, 
•212:  8AWU.  200;  8AIZ.  174;  8UC,  183;  8EB,  74; 
9WX.  74;  8CMI.  69;  8BXC,  67;  9ME.  44;  9CP.  8T : 
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•AVK.  S3;  9DHZ,  80;  9  AS  J.  27;  9BV,  21;  8CGX.  18; 
SMC,  16;  9DEL,  16;  9CA.  14;  8BAH.  U;  9DGX, 
S2;  8CKV,  14;  8 FT,  10;  9DHG.  28;  9BHR,  10;  8FI. 
8;  8BEJ.  14;  8ZF,  6;  9DWM,  6;  8YN,  4;  9C1V,  8; 
•DXG.  3;  8ZF.  2;  9AFK,  33;  8DEL,  16;  9DXT.  3; 
tYB.  10.  total,  1469. 

DAKOTA  DIVISION — C.W. :  9AUL,  19  ;  9BJV.  83  ; 
•A  J  P.  21 ;  9BOV,  6  ;  9GD,  12  ;  9DGE,  15  ;  9DR,  408  ; 
9AUA,  101;  8AWM.  317;  9BKP,  45;  9BUF,  15; 
tBTT.  67;  9BKJ,  80;  9YAJ,  190;  9APW,  125; 
tBAV,  4;  9AOR.  14;  9ADF,  2;  9EA,  2:  9YW,  14; 
•ASF,  11;  9AVZ.  8;  9BRI.  16:  total.  1614.  Spark: 
•FH,  1;  9PN,  8;  9ZC,  82;  9DKQ.  80;  9BOF,  18; 
total.  89. 

EAST  GULF  DIVISION — C.W. :  4BF,  102:  4JY, 
T6;  4IZ.  32:  4JZ,  18;  4LH,  12;  4BQ,  202;  4IV,  61; 
4MN.  70;  4EB.  421;  4HW,  101:  4KF.  87:  4CY,  26; 
4KU.  12;  4CG,  15;  4MB,  10;  4KM,  3;  4AS.  35;  4 BY, 
78;  4EL.  78:  4GE,  1;  4 LA.  10:  4FQ,  68;  4JK,  51; 
4KI.  15;  4FE,  16;  5XA.  65;  5BQ.  18:  6ADE.  6; 
SZAS.  1;  6XAE.  8;  4XK.  6;  total.  1668.  Spark: 
4QT,  17:  4MZ.  10;  4FB,  146;  4HS.  204  ;  4BI.  22; 
4MY.  88;  4UN.  10;  4BW.  8;  4FD.  26:  4GN.  24; 
4EG,  94:  5XA.  129:  5XAE,  1;  total.  779. 

MIDWEST  DIVISION— C.W. :  9EX.  12:  9CFI. 
81:  9BHN.  30:  9CCV.  34;  9DEF,  4:  9CKM.  20; 
tANQ.  76;  9ADG.  274  :  9DUN.  75;  9DSD.  76:  9ABV, 
102;  9CCS.  12;  9AON,  327;  9DXN,  12;  9CTR.  17; 
•BEN,  176;  9AQZ.  22:  9FM.  84;  9DZY.  118;  9BDS, 
18;  9AAU.  6;  9YM.  20;  9AQR.  21;  9BCR.  5:  9DJB. 
1;  9AOU.  141;  9USZ.  120;  9ARZ.  118;  9BHG,  85; 
•DKY.  62:  9DZQ.  65  :  9FK,  44;  9AMI.  32:  9CLQ.  41; 
•BCF.  27;  9 DSL,  15;  9HK.  46;  9DMH.  15;  9DVI.  6; 
tCES.  18:  9YU,  50;  (9DSM,  9ATC,  AD7.  9EW,  9VE, 
176),  total.  2609.  Spark:  OPS.  28:  9DCW.  17; 
•YM.  20:  9RR.  75:  9AHZ.  2:  9BKK.  21:  9D.in.  19; 
•BMN.  152:  9ANO.  36;  9FK.  22;  9HK,  36;  8CS.  20; 
•FK.  32;  9DNC,  83;  (9DSM.  9ASO.  9DPB.  9CGS, 
•HG,  300).  total,  826. 

NEW  ENGLAND  DIVISION— C.W. :  1CBP.  41; 
1GV,  177;  1BKQ,  223;  1FB,  146;  1SD.  82;  HI,  88; 
1CPN.  220;  1QP,  71;  1AJU,  42;  1IV.  35;  1ZE,  210; 
1XM.  177;  1CUT,  82;  1CJD,  28:  1ADN.  61;  1BRQ, 
109:  1AXB.  16:  1ASF.  172;  1BVH.  16;  1AGK,  42; 
1BDU.  15;  1AGH,  60;  1AYQ,  45;  1AW.  46;  1AYU, 
§7;  1BOQ.  14:  1BIY,  9;  total,  2314.  Spark:  1BVB, 
•7;  1AHT,  2;  1AW.  21;  1BIK,  11;  1CNI,  264;  1LZ, 
40;  1BRG,  7;  1BJS,  17;  ICR,  23;  1AYU,  18;  1BOQ. 
40;  total.  615. 

PACIFIC  DIVISION — C.W. :  6CC.  19  ;  6ATC,  12  ; 
6BV,  21;  6FH,  66;  6EC,  2;  6ZB.  3:  6AJH.  40; 
•BJY.  30;  6XAS.  2;  6APW,  42;  6BKB.  12;  6AK,  10; 
•ZX,  31;  6CU.  47;  6BPZ.  6;  6BQC.  12;  6ALU,  82; 
6BRG,  6;  6EB,  20;  6EA,  50:  6BJC.  8;  6BQZ.  6; 
•BJX.  16;  6BQG,  2;  6 BEG,  10;  6JD.  18;  6KA,  20; 
•FT,  22:  6EN.  48:  6SR,  28;  6ZD,  6;  total,  627. 
Spark:  6CC.  42:  6TC.  6;  6TU,  44:  6FH,  20;  6AHF, 
•0;  6AJH,  81:  6BJU.  37:  6BBD.  15;  6BPZ,  40;  6IU. 
6;  6AWI.  9:  6UP,  65:  6KE.  15;  6AIC,  8;  6GI,  20; 
•ADG.  1;  6PL.  3;  6ADL.  50;  60D.  33;  6ALD,  12; 
6BAJ,  6:  6AAK,  32;  60L.  28;  total.  672. 

ROCKY  MOUNTAIN  DIVISION — C.W. :  9ZAF. 
178:  9AMB.  138:  9DTM,  88:  9XAQ.  13:  8DTE,  43; 
•BXA,  7;  7AFW,  8;  7LU.  130;  7ZO.  53;  7ZV,  5; 
•ATQ.  14;  total.  667.  Spark:  6BKE,  21  ;  6ATH,  10; 
•APL.  9;  total.  40. 

WEST  GULF  DIVISION— C.W. :  6IX.  101;  6VA, 
49;  5ZH.  87;  5SF,  165;  6DI,  120;  5QI,  10;  5XY.  12; 
6RR.  6:  5VO.  3;  6X V,  37;  6XAD.  60;  5Z\,  226; 
total.  826.  Spark:  6ZC,  6;  5YK.  10;  6ZAE,  18; 
iHC.  4:  5AEW.  2:  total  40. 

WINNIPEG  DIVISION— C.W. :  4HH,  16;  4BV, 
12;  total.  38.  Spark:  4AS,  3;  4CE,  3;  4EZ,  2; 
total.  8. 

ATLANTIC  DIVISION — C.W. :  2CGS.  24:  2BFE, 
8;  2CKL.  29;  2AFP.  73;  2A.IF.  15;  2A.IA.  3fi  ;  2IU1R, 
65;  2BOI.  6;  2BNZ.  97;  2ALY.  ks  ;  2CMS.  20;  2HW, 
10;  2ANM,  20;  2AJW.  20;  2HRC.  137:  2AWS.  69; 
1AZC.  28;  2BSC.  18:  2B.IO,  7;  2KP,  20;  2 HQS.  4; 
8BIP.  12;  8X1.  2;  8AOB.  23;  8KU.  6;  HPJ.  6;  HQB, 
•  ;  8MZ.  37:  SUE,  30;  8AFL.  30;  8CTK,  1;  8AUA, 
10;  2CMQ.  60;  3CG.  40:  2AFC.  61;  2FC.  Gl  ;  2CGK, 
18;  20F,  34:  2BJP.  8;  2AER.  22;  2AOS.  8:  2AF/}. 
12;  2BNL.  22:  2ABQ,  4:  2AWF.  44;  2\'Z.  224;  2TS, 
11;  2AVE.  63;  2BRB.  43:  8AIIK,  7;  HCSE.  8;  *CUU. 
11;  8ATU.  39:  8NB,  47;  8AXN.  Ill:  8BMM.  43; 
8BUX.  38;  8ASL.  37:  8CTN.  2  ">  ;  8AMM.  48;  8RQB, 
11;  8FR,  26;  3BLU,  8:  3ZO.  116;  8BIQ.  6;  3BNU, 
ISO;  3 LP,  54;  3MB,  62;  3GK,  18;  8VW,  23;  8FM. 


8;  SANJ,  87;  3SM,  80;  8ZE,  24;  80W.  3;  8BJX,  li; 
8AGO.  34:  8AIO.  65;  8AKW,  6;  8CON.  46;  8 ALT, 
11;  8AJD,  46;  3HG.  40;  3APT,  4;  3PZ,  45:  3BHM, 
67;  3ALN,  27;  3IL,  27;  SQV,  83;  8FS,  22;  3BB,  16; 
8AGR.  20;  8CNB,  4;  8JJ,  4;  SOD,  6;  SLR,  35; 
8ZW,  8:  3BPF,  8;  total.  4575.  Spark:  2BQZ,  19; 
2AJA,  8;  20M.  140;  2SQ.  119;  2CJX.  64;  2KK,  80; 
2AXK,  40;  SJL,  10;  3CDK,  66;  2BSC.  11;  2BJO.  7; 
2UA,  80;  2AEO,  41;  2DI,  163;  2CEV,  49;  8BOW, 
6;  8BZU.  4;  8CEB,  3:  8KU,  6;  8MZ,  2;  8AXQ,  6; 
8AAW.  65;  8BM,  44;  8CHY,  6;  8COA,  8;  8CAD,  12; 
2ARS,  26;  2MN.  6;  2AEF.  30;  2AAF,  21;  3CS,  6; 
2ARB.  48;  8AYM.  24;  8BQA,  31;  8CUG,  4;  3ZS,  8; 
8QN,  24;  8UD,  46;  8CEJ,  51;  8ZD,  55;  8HY,  2; 
8V1I.  19;  8CDI,  12;  8AC.  29;  SKM.  4;  total,  1396. 

NORTHWESTERN  DIVISION — C.W. :  7ADP,  7; 
7AGF,  24:  7 AG V.  6:  7DP,  86;  7BV,  16;  71Y.  6; 
7LR,  19;  7NN.  28;  70E.  16;  700,  6;  7SC.  42;  7TH, 
26;  7TQ.  14;  7WM,  56;  total,  836.  Spark:  7AW,  27; 
7BG,  23;  7BK.  90:  7FR.  8;  7GE.  47:  7GH,  12;  71M, 
25;  7NC,  2;  70J.  27:  7TW,  21;  total  282. 

ONTARIO  DIVISION— C.W. :  3ACJ.  2;  3XX.  %; 
8KP.  19;  3GK.  4;  3JK,  6;  3JI.  61:  9AL.  84;  SCO. 
8:  8JT.  3;  9AW,  1:  3KO,  17;  8DS,  26;  3YH,  2; 
SDH.  46;  SJE,  2;  3SX.  5;  total.  295.  Spark:  3FO, 
27;  3GE.   19;  total.  46. 

HAWAIIAN  DIVISION— C.W. :  6ZAC,  24.  Spark: 
6ZAC.  6. 

ROANOKE  DIVISION— C.W. :  8SP,  174;  8AFD, 
87:  8AUE,  80;  8BPU.  20;  8CAY,  5;  8AMD,  2; 
8BKE.  32;  401.  86:  4EA,  180;  4 FT,  252;  4BX.  167; 
4NT.  97;  4ID.  15;  4 DC,  IS;  4DQ,  10;  4NV,  4;  4EN> 
6:  4GH,  134;  4KC.  63:  3MK.  284;  4LJ,  50;  3ZZ.  126; 
8APR.  11;  3BIJ.  101;  3CA.  62;  8BMN,  29;  8AEV. 
43;  3AUU.  22;  3IW.  20;  3BVL,  19:  3BZ.  18;  3BHU 
17:  3BLF.  6;  SMO,  3:  3SK,  1:  ST  J,  10;  total.  2514. 
Spark  :    8BDA,  348  ;  8IC.  4  ;  3AOV.  4  ;  total.  356. 

VANCOUVER  DIVISION— C.W. :  4DQ,  23;  5CTL 
13:  total.  36.  Spark:  6DX,  55;  5CN,  31;  SEC,  8: 
9BD  1 ;  6EJ,  1  ;  total.  91. 


ATLANTIC  DIVISION 
C.  H.  Stewart,  Mgr. 

EASTERN  PENN.:  Traffic  in  general 
has  taken  a  decided  increase  over  previous 
reports  and  more  stations  are  reporting 
due  to  the  efficiency  of  the  Form  No.  1 
which  was  supplied  to  the  various  recently 
appointed  official  relay  stations.  Section 
No.  1:  The  D.S.  is  steadily  increasing  hip 
list  of  stations  for  appointment  as  relay 
stations  and  reports  good  work  being  done 
by  3AWH,  3AWF*,  3BUL,  and  3AKR.  No. 
2:  Owing  to  the  failure  of  D.S.  George  H. 
Wise,  of  this  district  to  forward  reports 
since  his  appointment,  it  was  necessary  to 
cancel  same.  The  new  D.S.  for  Second 
Penna.  District  is  Oscar  A.  Hiskey,  3BNU, 
Bethlehem,  Pa.,  formerly  city  manager, 
who  will  take  care  of  all  relay  work  in  this 
section.  Mr.  Hiskey  has  shown  excellent 
work  in  traffic  handling  and  organizing  his 
city.  No.  3:  No  report.  Scranton  is  well 
represented  by  the  following  stations:  8RH, 
8AJA,  and  8BIQ,  who  is  city  manager. 
No.  4:  The  D.S.  only  reports  the  mes- 
sages of  3ZO.  We  would  like  to  have  re- 
ports from  the  various  towns  in  the  4th 
who  we  are  sure  have  done  good  work. 
3LP  has  two  operators  on  the  job  in  clear- 
ing traffic.  No.  5:  No  report  received 
from  this  district.  Unless  some  action  is 
forthcoming  from  this  district  some  change 
will  have  to  be  made.  There  are  numerous 
stations  in  this  district  doing  very  good 
work,  but  no  reports  have  been  received. 
Credit  cannot  be  given  to  the  district  un- 
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less  the  stations  come  across  with  their  re- 
ports. Harrisburgh,  York,  and  Lancaster 
are  large  traffic  centers  and  we  need  their 
reports.  No.  6 :  According  to  the  D.S.  this 
district  was  void  of  traffic  this  month,  but 
many  stations  are  under  construction  that 
should  prove  efficient  in  handling  DX  traffic. 
SANE  has  10  watts  of  C.W.  going,  and  has 
expectations  of  increasing  it  to  100  watts. 
Louisburg  Radio  Club  installed  5  watts  of 
C.W.  8BIR's  spark  is  waiting  the  arrival 
of  a  new  condenser.  8XN  is  having  trouble 
getting  adjusted  to  his  special  wave,  and 
probably  a  new  antenna  will  help.  8DT 
is  installing  C.W.  and  locating  new  stations 
in  Williamsport.  3FR  appears  to  be  the 
only  DX  station  in  Allentown,  all  others 
have  turned  to  the  broadcasting  craze. 

PHILADELPHIA:  Philadelphia  is  show- 
ing more  pep  than  ever  before.  We  desire 
to  thank  those  stations  who  have  shown 
interest  enough  to  make  out  reports  and 
push  things  along  in  general. 

Section  No.  1:  Successful  relay  work 
has  been  accomplished  by  3VW,  3KD,  3GK, 
and  3FM.  3HX  building  a  new  receiver. 
No.  2:  Stations  desiring  appointment  in 
this  district  communicate  with  city  mana- 
ger, D.  C.  Boggs,  147  Pelham  Rd.,  German- 
town.  No.  3:  3ANJ  has  increased  to  100 
watts  C.W.  and  is  very  consistent  at  200 
miles.  Let's  have  reports  from  more  sta- 
tions in  this  district.  No.  4:  3FS,  3QV, 
and  3SM,  are  the  only  stations  doing  DX 
work.  These  are  regularly  on  the  job. 
The  city  manager  has  other  prospects  in 
view. 

A  note  of  warning  is  sounded  to  all  traffic 
officers  who  fail  to  make  out  their  monthly 
reports.  This  means  a  cancellation  of  their 
appointment  as  we  cannot  afford  to  lose  the 
individual  station  report  sent  to  them  each 
month  and  cast  aside.  Co-operation  is 
needed  from  each  and  every  station,  so  let's 
have  that  traffic  report  on  time. 

WESTERN  PENNA.:  State  College  is 
now  on  the  air  with  %  k.w.  C.W.,  and  will 
have  a  report  for  the  coming  month  as  they 
maintain  continuous  24-hour  watch. 

DISTRICT  OF  COLUMBIA:  It  looks 
like  a  hot  time  in  the  old  town  this  winter. 
Already  things  are  buzzing  quite  lively  and 
there  is  talk  of  three  times  as  much.  3KM 
threatens  us  with  a  coffin  and  sink  gap, 
and  then  builds  a  receiver  that  will  pick 
up  nothing  but  C.W.  3ZW  hopes  to  reach 
6ZAC  with  his  new  500  watt  C.W.,  and  we 
think  he  will.  3LR  is  doing  great  work 
and  is  using  a  two  foot  loop  exclusively  for 
traffic  work.  There  are  a  number  of  10, 
15,  and  50  watt  sets  working  very  nicely. 
3BHM  has  worked  6XAD  with  a  50  watter. 
If  we  only  had  another  3ZY  this  winter, 
traffic  wouldn't  know  it  had  stopped  in 
Washington.  3JJ  opened  up  with  two  50 
watters  and  after  considerable  trouble  with 
bad  tubes,  managed  to  get  out  in  good 
shape. 


MARYLAND:  Baltimore  stations  are 
lining  up  for  real  relay  work  for  the  com- 
ing season.  Practically  all  of  the  old  DX 
fellows  are  on  the  job,  and  many  new  ones 
are  heard  nightly  clearing  traffic.  3AC  has 
forsaken  the  rock  crusher  at  last.  He  is  now 
doing  still  better  work  on  a  5  watter. 
3AJD  continues  to  be  the  most  consistent 
Baltimore  C.W.  station.  His  15  watts  ap- 
parently carrying  equally  well  in  all  di- 
rections. 3UC  has  overhauled  the  old  spark 
and  should  do  good  work.  He  still  has  a 
bad  case  of  his  old  CQ-itis.  3EM  will  be 
on  with  a  new  50  watt  outfit  soon  and  may 
increase  later  to  100  watts.  3APT  has 
moved  to  the  suburbs  and  has  already 
reached  out  nicely.  3WF  has  been  ill,  and 
is  temporarily  out  of  the  game.  3SQ  and 
3BUC  are  capable  of  real  DX,  but  are  not 
on  often.  3HG  has  been  struggling  to 
keep  traffic  moving  with  one  5  watter  until 
a  larger  set  can  be  installed.  The  A.D.M. 
is  unable  to  line  up  any  stations  outside  of 
Baltimore,  and  is  anxious  to  get  in  touch 
with  any  DX  men  in  other  parts  of  the 
state  who  are  interested  in  A.R.R.L.  work. 
Letters  should  be  addressed  to  George  L. 
Deichmann,  Jr.,  Park  Heights  and  Ban- 
croft Park,  Baltimore,  Maryland. 

NORTHERN  NEW  JERSEY:  2AWL 
feels  justly  proud  of  the  fact  that  he  re- 
ceived a  report  from  each  district  superin- 
tendent under  his  supervision.  Some  re- 
ports from  city  managers  are  short  but 
this  is  because  of  late  appointments  and 
vacancies  still  existing.  Traffic  is  pick- 
ing up  and  moving  fast.  A  number  or  our 
best  stations  who  helped  move  summer 
traffic  are  closed — operators  being  away  to 
school  and  college.  2BQZ  burned  out  his 
transformer  but  will  be  back  stronger  than 
ever  as  he  has  no  OW  now  and  says  he  will 
have  more  "jack."  20M  in  operation  only 
10  nights  out  of  past  month,  cleared  140 
messages  and  could  have  handled  more  but 
for  the  fact  that  too  many  stations  jam 
things  in  with  CQ's  and  unnecessary 
sending. 

EASTERN  NEW  YORK:  Dr.  Cyriax 
reports  on  account  of  work  attached  in  ap- 
pointing the  district  superintendents  and 
city  managers  in  this  section,  reports  have 
been  deficient.  A  large  number  of  the 
stations  have  just  been  appointed,  so  that 
reports  from  them  are  incomplete.  Newly 
appointed  officials  promise  better  reports 
next  month.  H.  S.  Colins,  2AJW,  our  Lone 
Island  district  superintendent,  has  turned 
in  a  splendid  report  from  stations  in  his 
section.  2UA,  Decker,  reports  his  section 
in  bad  shape  and  requests  co-operation 
from  all  stations  throughout  his  territory, 
and  hopes  to  have  the  old  Hudson  River 
bunch  at  it  again  soon.  (Lend  him  a  hand 
men  FBO).  Staten  Island  shows  plenty 
of  pep  with  station  2NZ,  Elmer  Roy 
Raguse,  taking  just  honors  for  the  month 
with  224  messages,  leading  the  Northern 
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section.  Reports  from  Brooklyn  are 
missing. 

WESTERN  NEW  YORK:  Mr.  Benzee's 
report  is  very  gratifying  as  the  same  con- 
ditions exist  in  his  sections  as  in  2DI's. 
Some  big  traffic  stations  operate  through- 
out western  New  York,  the  only  thing 
necessary  is  to  get  them  to  report.  Re- 
ports from  Utica  indicate  that  everybody 
in  that  town  is  reconstructing  their  trans- 
mitters. We  regret  to  learn  that  8AWP  of 
Syracuse  has  procured  a  divorce  from  the 
amateur  game  and  is  now  a  full  fledged 
broadcaster  as  WLAH  (we  have  still  heard 
•8AWP  on  200  meters,  and  we  also  doubt 
very  much  if  we  will  loose  him  entirely 
FBO).  8AXN  leads  western  New  York 
with  111  handled  on  two  5  watters,  which 
is  excellent  work.  Olean,  N.  Y.  is  well 
represented  by  a  raft  of  DX  stations. 
3BUX  one  of  them,  oh  50  watts,  has  been 
reported  by  6XAD  and  hopes  shortly  to  be 
<JSO  for  traffic  to  him.  If  there  are  any 
stations  in  Allegany  county  will  they  please 
make  themselves  known.  Chas.  Nichols, 
turned  in  only  a  slim  report,  but  says  he 
has  dug  up  a  number  of  stations  now  who 
promise  to  show  something  next  month. 

Traffic  Report.  Northern  New  Jersey 
leads  my  section  with  1437  messages 
handled.  Eastern  New  York  second  with 
1113.  Western  New  York  third  with  798 
— a  grand  total  of  3348  messages.  For  the 
northern  section  you  will  note  this  is  a  de- 
cided increase  over  last  month.  Much 
credit  is  due  2AWL  for  the  way  he  has 
beem  whipping  Northern  N.  J.  traffic  in 
shape. 

CENTRAL  DIVISION 
R.  H.  G.  Mathews,  Mgr. 

This  report  will  be  in  the  nature  of  a 
resume  of  the  work  of  the  Central  Division 
so  far  this  fall. 

OHIO:  Ohio  handles  the  bulk  of  the 
Central  Division  traffic.  An  excellent  or- 
ganization exists  in  this  state,  which  in- 
cludes a  great  many  high  class  long  dist- 
ance stations.  The  report  was  received  too 
late  from  district  1.  A  nice  report  was  re- 
ceived from  8QK,  formerly  8AFY.  QK 
uses  C.W.  and  phone.  No  report  from 
district  2,  but  individual  reports  arrived 
from  8IJ  and  8CMI  who  are  both  doing 
good  work.  8IJ  handles  cnosiderable  traffic 
with  8FT  on  daylight  schedules.  8CMI, 
will  report  on  Marion  stations  and  their 
traffic  until  the  district  superintendent 
wakes  up  enough  to  take  charge  of  his 
duties  in  collecting  traffic  reports.  P.  A. 
Marsal,  superintendent  of  district  3,  re- 
ports that  many  of  the  relay  stations  in  his 
district  seem  to  have  gone  south  or  west 
or  somewhere  during  September  as  he  re- 
ceived only  four  message  reports.  District 
4  seems  to  be  the  most  wide  awake  of  any 
part  of  the  state.  Although  hindered  very 
much  by  the  many  broadcasting  stations 


which  are  On  continuously  from  7:00  a.m. 
until  1:00  A.M.,  the  district  stations  have 
managed  to  handle  a  nice  bunch  of  mes- 
sages, and  the  best  of  it  is  that  they  report 
their  traffic  too.  Cincinnati  radio  clubs  are 
livening  up  again  after  an  all  summer  shut 
down.  Greenville  is  showing  some  sijps 
of  life.  Several  new  stations  are  blooming 
forth  and  will  soon  blossom  into  full 
fledged  relayers  under  the  able  guidance 
of  district  superintendent  L.  E.  Furrow. 
8 FT  has  been  doing  most  of  his  relay  work 
on  C.W.  since  his  spark  set  was  partially 
broken  down  and  could  not  stand  heavy 
traffic  handling.  District  5  has  very  few 
stations  outside  of  Columbus.  The  Colum- 
bus stations  are  doing  good  work  but  they 
are  getting  a  little  lax  in  reporting  their 
work.  Only  two  stations  this  month  turned 
in  their  reports  to  superintendent  M.  F. 
McDowell.  8TJ  has  just  completed  a  new 
station  in  a  better  location. 

INDIANA:  In  Northern  Indiana,  the 
assistant  division  manager  has  been  con- 
fronted with  a  problem  that  has  existed  in 
northern  Indiana  since  the  formation  of  the 
League.  The  stations  there  are  few  and 
widely  separated  due  to  the  fact  that  all 
the  towns  are  rather  small  and  in  addition 
this  year  he  has  had  the  added  hadicap  of 
a  great  many  of  his  better  operators  having 

?one  away  to  college  leaving  only  a  very 
ew  good  stations  in  operation.  E.  E. 
Pippenger,  Goshen,  Ind.,  is  now  attending 
Purdue  University,  address  208  Wiggins 
St.,  West  Lafayette,  Ind.  No  October  re- 
port due  to  change  of  address  from  Goshen 
to  Purdue.  On  the  job  at  9YB  and  work- 
ing up  his  end  of  the  state.  No  reports 
from  Ft.  Wayne  pending  the  appointment 
of  a  new  city  manager  there.  9CP  is  doing 
good  work  with  both  spark  and  C.W.  Other 
active  stations  are  9DTJ,  9AIU  and  9BLC. 
9BLC  is  in  the  hospital.  9CP  clears  most  of 
the  DX  traffic,  while  9AIU  clears  most  of 
the  Indiana  dope.  The  following  operators 
are  at  Purdue  University:  9FS,  9DEK, 
9VL,  9AGR.  In  Southern  Indiana  approxi- 
mately the  same  condition  exists  as  in 
northern  Indiana,  the  large  cities  appar- 
ently being  dead  as  far  as  radio  relay  work 
is  concerned.  J.  E.  Hall  of  Seymour, 
Indiana,  newly  appointed  assistant  division 
manager  for  southern  Indiana  has  not  had 
time  to  work  up  his  territory  or  get  in  a 
report  as  yet. 

MICHIGAN :  The  Upper  Peninsula  has 
been  dead,  but  the  southern  Peninsula  with 
Detroit  and  other  large  cities,  has  been 
very  much  alive  and  especially  active.  The 
Special  wave  length  route  has  been  organ- 
ized across  this  part  of  the  state.  We  are 
now  organizing  a  new  route  from  Grand 
Rapids  through  the  Traverse  City  thence 
to  the  Upper  Peninsula,  where  we  have 
developed  a  good  relay  through  that  terri- 
tory. A  new  trans-state  route  will  be  in 
effect   shortly  via  Ann   Arbor,  Jackson, 
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Battle  Creek  and  West.  We  need  more  day- 
light schedules. 

ILLINOIS:  The  newly  appointed  assis- 
tant division  manager,  N.  C.  Smith,  has 
been  unusually  successful  in  putting  pep 
into  his  organization  and  renewing  the 
activity  which  has  been  allowed  to  die  out 
for  the  past  few  months.  9NQ  the  only 
relay  station  in  Gaiesburg  is  out  of  com- 
mission on  account  of  condenser  trouble. 
C.  M.  Schalkhauser  reports  three  stations, 
9LF,  9PQ  and  9XAF  ready  for  operation. 
9AZF,  9DAY,  9RH  are  ail  spark  but  no 
messages.  9CTF,  9AHQ,  use  C.W.  but 
not  messages.  9AMK,  spark,  is  in  charge 
of  Mendota.  9EJ,  C.W.,  is  in  charge  at 
Carthage.  9BIZ,  C.W.,  is  in  charge  at 
Toulon.  Stations  in  this  vicinity  report  too 
much  broadcasting  after  9:30  P.M.  Sta- 
tions wishing  to  clear  west  will  find  ready 
outlet  through  9AJH.  9CCM  is  doing  re- 
markable work  on  one  tube  with  a  spark 
coil  attachment.  9DDY,  another  trick 
C.W.-squeak-boxer,  is  working  2AWL  on 
schedule.  9WX  spark  is  fignting  power 
company  as  well  as  BC  QRM  but  hands  us 
a  good  total.  9BTA  seems  to  have  a  re- 
ceiver as  he  is  logging  6KA,  6XAD,  6PD 
and  6BES.  Why  not  some  traffic?  9BJT, 
C.W.  handled  lots  of  traffic  with  ten  watts 
C.W.  9CA,  district  superintendent,  says 
he  is  forever  blowing  bubbles  but  they  are 
all  in  the  dielectric.  Traffic  is  being 
handled  by  9BYX,  9CLZ,  9CFK  and  9ASL. 
There  is  lack  of  interest  in  traffic  handling 
in  Roodhouse.  9ASL  is  just  appointed  city 
manager.  No  cards  came  back  from 
official  relay  stations  in  Marion.  9AFN 
has  been  doing  all  the  relay  work  of  im- 
portance during  the  month.  9BQW  has 
been  doing  good  but  not  consistent  work, 
and  with  a  double  amount  of  power  will  do 
some  work  this  winter.  9DVW  still  has 
his  single  can  of  TNT,  and  is  making  a 
few  fifty  watters  look  sick,  getting  300 
miles  per  watt,  approximately.  Can  ya 
'magine  ut?  9DJO  is  on  with  the  watts 
again,  and  is  starting  out  in  earnest. 
9BRO  canned  his  spark  for  a  5  watt  and 
is  now  bent  over  the  task  of  telling  the 
world.  9BHD  is  sure  knocking  'em  dead 
with  his  fifty  watts.  He  has  worked  every 
district  and  Canada  during:  the  last  month. 
9ALW  is  coming  fine.  He  burned  out  a 
half  k.w.  in  the  spring  and  started  to 
monkey  around  with  a  couple  of  bottles. 
Well,  he  still  has  them  and  hasn't  said  a 
darn  thing  about  a  spark  set  for  months. 

WISCONSIN:  B.  A.  Ott,  says  that  he 
will  have  more  time  in  the  future  and  will 
have  a  better  report  for  next  month. 
9ALR  with  four  fivers  is  on  regularly  and 
doing  consistent  work.  9AFK  has  broken 
out  with  a  100  watt  C.W.  set  in  addition 
to  the  1  k.w.  spark  equipment  and  has 
reached  both  coasts,  Canada  and  the  Gulf 
with  one  50  watter.  9DXT  has  a  1  k.w. 
sink  spark  and  will  soon  blossom  out  with  a 


50  watt  bottle.  9DEL  has  been  on  the  air 
consistently  and  has  made  a  name  for  him- 
self by  his  work  on  the  lake  shore.  9BAC 
has  a  perfectly  good  10  watt  C.W.  set  tied 
up  awaiting  the  erection  of  a  new  mast. 
9DHK  will  tickle  the  air  with  a  five  watter. 
Station  9BDD  is  operated  by  Wm.  Crouch 
and  owned  by  the  Waukesha  Radio  Ama- 
teur Club  (affiliated).  Its  operating  hours 
are  from  4:00  to  10:00  p.m.  and  any  mes- 
sages coming  from  the  south,  west  or  north 
for  Milwaukee  or  any  other  nearby  city 
may  be  handled  through  9BDD.  9YAD  is 
now  in  complete  operation. 


DAKOTA  DIVISION 
N.  H.  Jensen,  Mgr. 


Recent  appointments  made  in  this 
division  are  as  follows:  Orville  Wheelon 
of  Pierre,  district  superintendent  of  South 
Dakota  (to  succeeed  Charles  Norton  who 
has  gone  to  Ames,  Iowa),  F.  B.  Christo- 
pherson,  city  manager  of  Sioux  Falls,  So. 
Dakota;  E.  J.  Krusel,  city  manager  of 
Superior,  Wisconsin;  M.  G.  Goldberg  city 
manager  of  St.  Paul,  Minnesota. 

The  D.M.  has  been  almost  swamped  with 
letters  the  past  month  from  amateurs  all 
over  the  division,  reporting  amateur  activi- 
ties, reporting  about  new  stations  starting, 
and  making  inquiry  about  conventions, 
trans-Atlantic  tests,  and  other  matters. 
This  is  an  indication  that  amateurs  are  still 
very  much  alive  and  that  amateur  relay 
work  is  on  the  increase.  Minnesota  district 
No.  2  did  some  exceptionally  good  work 
the  past  month. 

MINNESOTA:  Official  relay  stations 
are  requested  to  send  in  ■  reports,  eto. 
promptly  after  the  15th  of  each  month  to 
the  district  superintendent,  because  he  mnst 
have  his  report  ready  for  mailing  on  the 
19th  at  the  latest.  Report  whether  you 
have  handled  any  traffic  or  not,  as  it  will 
help  to  get  a  line  on  what  is  going  on  and 
to  get  a  report  on  the  real  conditions  in  the 
district. 

City  manager  Hayes  of  Dv^th,  9GW, 
reports  that  interest  in  relay  traffic  is  pick- 
ing nn  wonderfully.  Duluth  now  has  four 
DX  stations  handling  traffic,  all  C.W.,  and 
they  are  on  the  iob,  so  come  on  with  your 
traffic.  These  stations  are  9ADF,  9CO, 
9GW,  and  9EA.  A  new  broadcasting  sta- 
tion, WMAT,  has  started  up  and  is  giving 
some  trouble,  as  he  is  working  on  220 
meters.  (How  come  220  meters? — T.M.) 
This  may  pass  before  10  p.m.  but  after  lb 
P.M.  we  ask  the  broadcasting  stations  to 
"please  note  the  U.S.  Radio  Laws."  We 
are  trying  to  keep  the  air  quiet  for  the 
broadcasting  stations  the  early  part  of  the 
nijdit,  and  are  not  doing  any  traffic  work 
before  10  p.m.,  and  if  the  broadcasting  sta- 
tions would  try  to  co-operate  with  us,  there 
would  be  much  improvement  for  all  con- 
cerned. WJAP,  who  previously  gave  some 
trouble  by  broadcasting  after  10  P.M.  is 
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now  a  real  good  fellow.  He  is  off  the  air 
after  10  p.m.  9PN  has  a  new  C.W.  and 
spark  set  ready  and  is  pounding  out  in 
great  shape.  9PN  has  been  worked  from 
9ZC  several  times  lately,  and  that  is  a  hard 
jump  to  make.  The  greatest  trouble  now 
is  to  get  an  outlet  to  the  west  coast. 
9AOR  is  still  with  us  and  is  doing  good 
work.  9BAV  has  remodeled  his  station 
and  is  going  strong. 

There  are  five  250-watt  tubes  in  opera- 
tion in  the  Twin  Cities  at  present  as  fol- 
lows: 9BLY,  9IG,  9AUL,  9AUJ  and 
9DGE,  as  well  as  9AWM.  Very  good  day- 
light routes  have  been  organized  out  of 
the  Twin  Cities.  9ARZ,  9AWM,  9AMI, 
to  the  south,  9MF  and  9XT  to  the  north, 
and  9CL  to  the  east  can  all  be  worked  in 
daylight.  Through  9CL,  traffic  goes  to 
9MC  and  8UE.  Thus,  a  complete  daylight 
route  out  of  Minneapolis  to  tne  east  coast. 
9DR  has  worked  stations  in  California 
seven  times  the  past  month  and  still  con- 
tinues to  handle  a  great  amount  of  traffic 
with  his  two  fifty  watters.  9AWM  is  doing 
great  work  with  his  250-watt  bottle. 

SOUTH  DAKOTA:  C.W.  appears  to  be 
crowding  the  "rock  crushers"  out.  9BRI 
with  ten  watts  is  doing  good  work.  He 
has  abandoned  his  spark  and  works  9AVZ 
every  noon  clearing  local  traffic.  9AVZ  is 
attending  school  at  9YW  and  is  often  heard 
operating  that  station.  9YW  is  doing  good 
work  and  has  been  reported  in  California 
a  number  of  times.  9AIG  is  trying  to  get 
a  five  watter  to  "work"  while  waiting  for 
his  fifty  watt  tube.  9YAK,  9DKQ  and 
9BOF  are  all  doing  good  work,  and  a  new 
station,  9CGA  is  reaching  out  in  good  shape. 
Another  new  station,  9CCY,  will  be  going 
soon  with  10  watts.  The  second  South 
Dakota  Convention  will  be  held  at  Sioux 
Falls  on  December  28th  and  29th,  1922. 

NORTH  DAKOTA:  City  manager,  Bert 
Wick,  of  Fargo,  9AEJ,  reports  that  9GK 
is  doing  good  work  and  that  this  station 
operates  after  11  p.m.  on  Tuesday,  Thurs- 
day, Saturday  and  Sunday  evenings. 

EAST  GULF  DIVISION 
B.  W.  Banning,  Mgr. 

GEORGIA:  Dist.  No.  1:  4BQ  has  been 
burning  things  up  this  month  and  has  been 
reported  in  every  state  in  the  U.  S.  and 
every  province  in  Canada.  41 V  and  4MN 
are  doing  good  DX  work.  4FB  is  taking 
OM  Pope's  place  and  traffic  is  pouring 
through  that  city.  This  bunch  of  stations 
in  district  No.  1  are  all  connected  with 
daylight  schedules  and  the  majority  of 
their  traffic  is  handled  before  5  p.m. 

No.  3:  This  new  district  includes  the 
following  counties:  Fulton,  Dekalb,  Camp- 
bell, Clayton,  Henry  and  Rockdale.  This 
takes  in  Atlanta  and  the  nearby  cities  that 
are  handling  the  majority  of  the  traffic  in 
the  state.  Message  traffic  has  been  pour- 
ing through  Atlanta  lately  and  in  spite  of 


a  continuous  broadcasting  schedule,  the 
local  spark  stations  are  doing  good  work. 
The  outstanding  traffic  report  of  the 
division  comes  from  4EB  in  Palmetto  who 
has  been  busy  with  daylight  work.  , 

No.  4:  Some  new  appointments  have 
been  made  in  this  district  during  the  month. 
Jones  of  4GN  is  now  district  superintend- 
ent. 4 AS  has  been  appointed  city  mana- 
ger and  reports  that  things  are  beginning 
to  pick  up  in  the  relay  line.  4DH  has  just 
returned  from  the  Pacific  coast  and  is 
getting  his  new  station  into  commission. 
4GN  and  4FD  are  still  going  strong  but 
are  having  a  hard  time  on  account  of  vari- 
ous break  downs  and  QRN.  4EL  and  4BY 
have  been  having  a  hard  time  holding 
things  down  in  Savannah  with  no  help 
from  4GL.  Old  Efficiency  says  he  will  be 
on  the  air  by  the  first  of  December. 

SOUTH  CAROLINA:  Business  is  pick- 
ing up  in  this  state  and  before  many  more 
moons  the  other  states  of  this  division  will 
have  to  look  up  to  it.  4EG  is  still  work- 
ing on  the  personnel  and  getting  his 
districts  in  line  for  winter  work.  The  fol- 
lowing stations  are  all  doing  good  work 
and  are  on  the  air  every  night:  4EG,  4LA, 
4FQ,  4JK,  4KI  and  4FE. 

ALABAMA:  No.  1:  5BQ  has  estab- 
lished connection  with  5XA  which  is  con- 
sidered quite  a  feat  for  this  section  of  the 
state.  5ZI  is  changing  his  location.  5ADE 
is  reaching  out  nicely  and  handling  traffic, 
but  is  not  an  A.R.R.L.  member,  and  is  not 
keeping  a  log  on  his  work.  No.  3 :  Traffic 
is  going  in  and  out  of  Mobile  in  fine  style. 
5XAE  is  on  the  air  with  100  watts  C.W, 
and  is  reaching  out  all  over  the  country. 
They  have  established  connection  with  5XA. 
5JZ  is  still  fooling  away  with  spark  and 
has  actually  succeeded  in  handling  one  mes- 
sage with  this  antiquated  method. 

District  No,  4  was  made  primarily  for 
station  5XA  but  will  later  take  in  enough 
territory  to  handle  any  new  stations  that 
might  spring  up  in  near-by  counties.  5XA 
is  now  going  in  full  blast,  having  all  5 
transmitters  in  operation,  and  handling 
traffic  on  4  of  these.  The  radio  inspector 
has  just  left  5XA  and  all  of  the  operators 
are  in  possession  of  new  licenses.  A.D.M. 
Mcllvaine  says  that  any  station  working 
5XA  and  has  trouble  in  copying  them  to 
ask  for  a  QSY  on  200  meters  for  spark,  250 
meters  for  500  cycle  spark,  C.W.  or  I.C.W. 
or  375  for  spark.  They  have  the  station 
arranged  for  quick  shifting  and  no  doubt 
it  will  prove  a  blessing  for  the  East  Gulf 
stations  who  have  so  much  trouble  in  copy- 
ing them  due  to  constant  swinging. 

FLORIDA:  More  stations  are  on  the 
air  and  more  messages  are  being  handled. 
This  is  partly  due  to  improving  weather 
conditions,  but  is  mostly  due  to  the  in- 
creased efforts  of  the  men  themselves. 
District  No.  1  reports  practically  nothing 
doing.    4BP  spark  has  stepped  out  and 
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worked  some  real  DX,  but  has  handled  no 
messages.  4EZ  is  out  with  a  burned  out 
transformer,  but  promises  to  be  on  the  air 
soon.  No.  2:  This  section  is  showing 
more  activity  than  ever  before.  4BF,  4JY, 
4IZ,  4JZ,  4LH,  and  4XK,  C.W:  and  4MZ, 
spark,  are  all  handling  messages,  and  4NU 
has  a  C.W.  station  almost  ready  to  turn 
loose.  We  regret  that  we  are  to  lose  our 
star  station,  4BF,  temporarily.  His  out- 
fit is  now  located  at  4JZ.  No.  3:  4BH,  V% 
k.w.  spark  and  10  watts  C.W.  is  the  onjv 
active  station  here,  but  he  is  having  diffi- 
culty in  reaching  out  Several  C.W.  sta- 
tions are  under  construction.  No.  4:  4DL 
is  heard  consistently  and  has  handled  a 
number  of  messages,  while  4BC  continues 
to  do  good  work  on  spark.  401,  of  Porto 
Rico,  is  heard  nightly  working  real  DX  and 
handling  traffic  with  the  states. 

HAWAIIAN  DIVISION 
C.  J.  Dow,  Mgr. 

6ZAC  worked  16  stations,  fifteen  of  which 
are  mainland  stations,  and  over  2300  miles 
DX. 

6TQ  in  Honolulu  has  a  20  watt  C.W. 
going  strong,  and  we  are  good  QSO  there 
now.  6ASR  also  has  a  C.W.  and  is  QSA 
at  6ZAC,  although  QRM  from  trolley  lines 
prevents  his  working  DX  until  after  mid- 
night. We  will  have  a  large  bunch  of  biz 
to  report  next  month,  as  6TQ  just  came 
into  a  commission  QSA  and  hasn't  had  a 
chance  to  do  anything  vet.  No  stations 
have  been  located  yet  on  islands  other  than 
Oahu  and  Maui 


MIDWEST  DIVISION 
G.  S.  Turner,  Mgr. 

The  Midwest  Division  is  now  completely 
reorganized.  The  men  are  beginning  to 
work  together  and  results  are  being  ac- 
complished, as  can  be  seen  by  glancing 
through  the  following  reports  sent  in  by 
the  assistant  division  managers.  They,  and 
their  men  are  to  be  given  credit  for  the 
work  they  have  done. 

NEBRASKA:  The  district  is  now  com- 
pletely reorganized  following  the  appoint- 
ment of  Lou  Chansky,  2141  S.  35th  Ave., 
Omaha,  Nebra.,  as  district  superintendent 
of  northern  Nebraska.  Relay  stations  are 
requested  to  mail  their  reports  early  to 
their  respective  city  managers  or  district 
superintendents.  Stations  located  within 
the  city  limits  of  Omaha  or  Lincoln  should 
report  to  their  city  manager,  and  not  to 
their  district  superintendent.  Rural  sta- 
tions report  direct  to  their  superintendents. 
Mr.  Palmer  of  Lincoln  takes  state  honors 
with  83  megs.  9YU  reports  handling  fifty 
messages  for  the  past  month  and  also 
working  7SC  in  Seattle  on  one  5-watt  tube. 
As  the  Nebraska  report  must  reach  Kansas 
City  by  not  later  than  the  24th  of  each 
month  it  is  necessary  for  all  reports  to  be 


in  Omaha  by  not  later  than  the  20th. 
9EW,  Nebraska  Route  Manager,  reports 
that  stations  will  be  actively  engaged  in 
relay  work  in  Valentine  and  Norfolk.  This 
should  help  greatly  in  getting  traffic  across 
the  district  in  daylite,  as  Norfolk  is  in  con- 
sistent daylite  range  of  Omaha  and  Valen- 
tine. A  large  number  of  stations  in 
Omaha  are  handling  a  large  volume  of 
traffic. 

It  is  absolutely  necessary  that  we  re- 
ceive an  accurate  report  of  the  number  of 
messages  handled  by  Nebraska  relay  sta- 
tions, so  kindly  get  in  touch  with  your  city 
manager  or  district  superintendent  at  once. 
Station  owners  desiring  appointments  as 
official  relay  stations,  must  communicate 
with  relay  officers  at  once.  Remember  fel- 
lows, a  membership  in  the  League  is  re- 
quired to  hold  any  office  in  the  League. 

IOWA:  Traffic  has  increased  with  the 
fall  weather  and  reliable  DX  weather  has 
been  had  for  the  relaying  of  messages. 
9ARZ,  9AMI,  9DKY  and  9BGH,  have  in- 
stalled 50-watters.  9BSG  and  9BIK  will 
be  going  with  100-watts.  9BZI  and  9BCF 
are  also  installing  BO-watt  sets.  The  fol- 
lowing relay  stations  have  been  appointed 
as  official  relay  stations  for  the  state  of 
Iowa;  9ARZ,  9CS,  9YA  (P.  A.  Stover, 
operator  in  charge,)  9BSG,  9BGH,  ana 
9AEQ.  Other  appointments  will  be  an- 
nounced next  month  and  we  reserve  the 
right  to  cancel  any  of  the  above.  9CS  will 
have,  besides  the  old  rock  crusher,  a  5-watt 
C.W.  set.  9DMH  has  been  doing  consider- 
able DX  with  a  flivver  coil  C.W.  set,  cover- 
ing 500  miles  repeatedly.  9FK  is  laid  up 
with  a  minus  field  in  his  sync  motor  and  no 
condenser.  9DVI  is  on  the  job  again — and 
has  been  reported  200  miles  off  the  English 
coast.  9CES  is  clearing  traffic  in  great 
style.  9BSG  reports  the  traffic  routes 
throughout  the  state  in  fine  shape,  and 
everything  is  ready  for  any  and  all  tests. 
9BSG  is  moving  to  Ames.  9ZAR  is  now 
open  for  traffic  using  100  watts  C.W. 
9AOU  wins  honorable  mention  in  Iowa  for 
having  handled  the  most  messages,  his  hook 
having  seen  141  come  and  go  during 
October. 

Right  here  we  want  to  say  a  couple  of 
words.  A  "b.c.l."  with  a  $500  outfit  kept 
complaining  about  amateur  interference 
and  we  happened  to  drop  in  on  him  one 
night.  The  offender  proved  to  be  an  aerial 
mail  station  half  a  mile  away.  Another 
station  in  the  same  city  had  the  same  com- 
plaint to  make.  We  visited  him  and  NAJ 
almost  knocked  the  phones  off  our  ears. 
The  two  mentioned  are  only  examples  of 
the  hundreds  of  complaints  we  hear  of 
each  month.  You  men  who  want  to  save 
amateur  radio,  visit  these  stations  who  com- 
plain so  and  set  them  straight.  It  is  your 
duty. 

MISSOURI:  St.  Louis,  Kansas  City, 
Cape  Girardeau  and  Springfield,  all  ha\e 
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good  clubs  folly  organized  and  affiliated 
with  the  League,  or  they  have  made  appli- 
cation. All  clubs  are  wide  awake  and  active. 
The  K.C.  bunch  seem  to  have  some  trouble 
with  the  broadcasting  stations.  St.  Louis 
broadcasting  stations  are  all  lined  up  and 
are  working  in  harmony  with  the  amateurs. 
The  assistant  division  manager  has  per- 
sonally taken  up  certain  points  in  dispute 
and  all  have  agreed  to  do  nothing  which 
interferes  with  amateur  work.  We  feel 
that  within  a  short  time  St.  Louis  will  have 
two  nights  a  week  reserved  for  amateur 
work — Tuesdays  and  Thursdays.  This  is 
in  the  process  of  making  at  the  present 
time. 

Traffic  Manager  Schnell,  who  was  in  St. 
Louis  October  9th  to  11th,  spoke  over  the 
radiophone  from  KSD  and  touched  pleas- 
ingly upon  the  amateur  problem  in  rela- 
tion to  the  amateur. 

It  has  been  agreed  that  the  spark  sta- 
tion in  K.C.  will  not  take  part  in  the  special 
tests  that  are  scheduled  for  the  near 
future.  Practically  all  of  the  best  sta- 
tions in  Missouri  are  getting  lined  up  pre- 
paratory for 'these  tests.  All  the  officers 
are  working  hard  and  everything  is  going 
to  be  in  readiness.  Relay  work  m  K.C.  is 
being  done  chiefly  by  9FM,  9AQR,  9RR, 
9BKK,  and  9DJB.  Daily  runs  have  been 
established  with  stations  in  Kansas,  Nebra- 
ska, Iowa  and  Illinois.  One  route  operat- 
ing daily  via  9YU,  9BHN  and  9BKK  or 
9BCR.  A  second  route  is  being  arranged 
for  through  9YM  via  9BMN  and  9SJ  to 
K.C.  Stations  9DZY,  9DCW.  9AON,  9BED, 
are  arranging  routes  witn  Little  Rock, 
Arkansas;  stations  in  Iowa  and  Illinois  for 
St.  Louis. 

9DXN  and  9AAU  are  being  consistently 
heard  on  C.W.  from  Gulf  to  Canada  and  to 
the  eastern  coast.  9AAU  is  not  doing  much 
traffic  work  due  to  the  fact  that  he  is  re- 
quired to  spend  much  time  in  organization 
work  for  the  A.R.R.L.  An  arrangement 
is  being  made  though,  so  that  an  operator 
can  be  on  regularly  this  winter  for  real 
DX  work.  Nothing  has  been  heard  of  sta- 
tions in  the  northern  part  of  the  state. 
Please  get  in  touch  with  your  district  super- 
intendent. 9  A  ON  wins  honorable  mention 
for  the  number  of  messages  he  handled 
during  the  month  of  October,  not  only  in 
the  state  of  Missouri,  but  in  the  Midwest 
Division.  His  total  is  327  on  C.W.  Very 
good  work  OM. 

KANSAS:  Kansas  seems  to  be  coming 
into  its  own  this  month  as  a  handler  of 
traffic.  A  bunch  of  stations  are  getting 
on  the  air  every  night  and  all  have  re- 
ported in  good  shape.  The  result  is  761 
messages  handled  this  month  while  for  the 
last  few  months  the  reports  have  been 
practically  nil.  9PS  has  been  sick  part  of 
the  time,  but  he  vows  to  come  back  strong 
next  month  to  make  up  for  lost  time. 
9ABV  blew  a  few  tubes  which  has  kept 
him  from  doing  his  full  share  of  the  work. 


Around  K.C.  the  most  active  stations 
are  9ANQ,  9CKM  and  9DPL.  Stations 
in  the  north  handling  traffic  are:  9CFI. 
9BHN,  9CCV.  9DEF,  9AOG,  9CKM  and 
9ANQ.  Daylight  routes  have  been  worked 
on  in  preparation  for  the  coming  tests.  A 
fine  route  is  in  operation  north  and  south 
via  9YU  in  Nebraska  to  9BHN  to  9A06 
to  9CCS  to  9DUN  to  5AQ.  A  freat  deal 
more  difficulty  is  experienced  getting  a  day- 
light test  through  west.  However,  we  plan 
to  route  all  messages  going  west  to  the 
north  or  to  the  south  of  us. 

The  following  additional  appointments 
have  been  made:  City  manager  of  Kansas 
Ctiy,  Kansas;  L.  V.  Wells,  9ANQ,  2207 
Richardson  Ave.  Official  relay  stations, 
9CCS.  9DUN,  9DSD,  9DPD,  9CCV,  9CPI, 
9BHN,  9DEF,  9CKM,  and  9AQB. 

9AOG  wins  honorable  mention  for  hand- 
ling the  largest  number  of  messages  in  the 
state  of  Kansas. 


NEW  ENGLAND  DIVISION 
I.  Vermilya,  Mgr. 


Hello,  Gang!  I  see  you  are  all  with  me 
insofar  as  this  grand  old  game  of  ours  is 
concerned.  It  is  indeed  gratifying  to  feel 
that  every  last  one  of  you  is  squarely  be- 
hind me  in  this  division.  Tour  messages 
of  congratulations  have  helped  to  swell  my 
own  total  for  this  month.  I  wish  to  ex- 
tend my  sincere  thanks  to  Mr.  Philip  F. 
Robinson,  who  has  given  me  such  a  wonder- 
ful start-off,  and  for  his  help— also  Mr. 
Schnell,  our  Traffic  Manager,  who  was  good 
enough  to  call  at  the  radio  shack,  1ZE. 
I  will  do  all  in  my  power  to  put  the  first 
district  over  as  the  leader.  I  want  you  to 
know  I  am  with  you  heart  and  soul  with 
the  old  game  for  the  love  of  it.  Don't 
feel  as  though,  "Oh,  he's  too  busy,  or  he's 
too  big  to  bother  with  me,"  for  while  I 
may  be  a  six  footer,  I've  got  a  great  big 
heart  for  all  of  you.  The  little  fellow  with 
the  little  squeak  box  means  just  as  much 
to  me  as  the  big  fellow  with  a  k.w.  spark 
or  a  1000  watt  C.W.  Drop  me  a  line.  Send 
in  your  reports  regular,  and  before  this 
winter  is  over,  we  will  be  the  one  division 
that  is  100%  A.R.R.L. 

We  must  take  our  hats  off  to  1CNI  this 
month  and  although  he  uses  a  "cement 
mixer/'  he  handled  264  messages. 

MAINE:  1FB  reports  that  he  will  enter 
trans-Atlantics  with  250  watts,  500  cycles 
I.C.W.  FB.  OM.  Here's  luck.  1FB  worked 
132  stations  outside  of  first  district,  and  has 
been  heard  at  7SC  and  5XV.  1BRQ  is 
reaching  out  and  handled  67  messages. 

VERMONT:  No  reports  received  from 
this  section  of  the  country,  but  there  are 
hopes  of  receiving  some  good  snappy  ones 
from  now  on.  R.  P.  Slayton  at  1ARY  has 
accepted  the  assistant  division  manager's 

Slace  for  Vermont.  Here's  good  luck  to 
im. 
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NEW  HAMPSHIRE:  Here  is  another 
hopeless  situation,  at  least,  for  the  present. 
Incidentally,  there  is  going  to  be  another 
assistant  division  manager  in  this  state. 
In  this  respect,  the  division  manager  at 
Marion,  Mass.  would  like  to  hear  by  letter 
from  station  owners  in  New  Hampshire, 
and  those  desiring  appointment  will  please 
state  their  qualifications.  Here  is  a  chance 
for  someone  to  have  one  of  the  most  re- 
spected berths  in  the  A.R.R.L.  Let's  hear 
from  you  fellows  up  in  New  Hampshire. 
Let's  not  let  it  be  said  any  New  England 
state  is  dead. 

MASSACHUSETTS:  This  state  is 
bubbling  over  with  radio  and  especially  the 
good  old  A.R.R.L.  spirit.  1BKQ  leads  the 
C.W.  stations  for  traffic.  1DY,  old  reliable, 
well  he  didn't  have  much  to  say — who  is 
she,  Johnson,  old  boy?  I'm  going  to  look 
for  some  reports  from  you  just  for  old 
time's  sake.  Springfield  is  missing,  maybe 
too  much  WBZ.  Come  on,  McLean,  twenty 
minutes  on  a  report  once  a  month  is  a 
cinch.  You  fellers  haven't  shut  down  en- 
tirely. The  brass-pounding  traffic  handling 
stations  are  1BXQ,  1CPN,  1BYN,  1AXB, 
1ADN,  1CJD,  1LZ,  1CUT,  1XM,  1CPN, 
1SD  and  1ZE. 

RHODE  ISLAND:  Here's  a  state  for 
its  size  that's  just  like  so  much  TNT.  Full 
of  pep,  and  every  peep  from  the  little 
bottles  is  an  A.R.R.L.  peep.  1GV  worked 
every  district  except  six  and  seven.  He 
is  on  from  10  p.m.  to  2  a.m. 

Ill  has  been  appointed  district  super- 
intendent for  Providence  and  southern  New 
England,  and  is  hot  on  the  trail  for  good 
reports.  1BVB  remains  on  the  job  and  has 
pulled  Rhode  Island  right  on  the  map. 
1AHT  and  1CBP  are  two  other  good  sta- 
tions, and  in  general  Rhode  Island  is  A.R. 
R.L.  solid. 

CONNECTICUT:  1AGK  is  getting  set 
for  trans-Atlantics.  He  will  use  a  fifty 
watt  tube.  1BOQ  is  on  again  with  C.W. 
and  spark,  doing  fine  with  both,  but  we 
hope  the  spark  set  goes  bum.  Hi!  1AJU 
is  handling  a  bunch  of  traffic  every  night. 
Keep  the  good  work  up.  1AGH  and  1BGW 
are  doing  all  Bridgeport  work  and  deserve 
credit.  1QP  has  so  much  aerial  dope  now 
that  its  going  to  be  hard  to  find  which  of 
it  is  any  good.  One  thing  more,  we  must 
have  a  route  to  R.I.  1AZW  off  the  aif  made 
a  big  hole  that  has  not  been  filled.  1AW 
has  dumped  the  spark  for  100  watts  of 
C.W.  at  last. 

NORTHWESTERN  DIVISION 
H.  F.  Mason,  Mgr. 

Traffic  is  being  cleared  in  fine  shape 
throughout  the  division.  Many  stations  are 
working  and  the  division  is  covered  with 
a  chain  of  reliable  stations  that  can  be 
depended  upon  to  put  traffic  through. 

Regarding  our  organization,  however, 
we  feel  that  we've  got  a  kick  coming  in  the 


matter  of  reports  from  individual  stations 
and  district  superintendents.  Where  are 
all  of  our  district  superintendents,  who  a 
few  months  ago  so  solemnly  promised  to 
do  their  bit  by  reporting  activities  in  their 
districts.  Over  half  of  you  are  dead  ab- 
solutely DEAD!  Every  district,  practical- 
ly, has  stations  in  it  operating  and  not  re- 
porting traffic.  Its  up  to  every  one  of  you 
to  get  the  dope  on  these  fellows  and  take 
an  interest  in  them.  If  you  haven't  the 
time  or  ambition  to  do  this,  then  recom- 
mend someone  for  the  appointment  who 
has.  Activities  are  now  increasing  so  fast 
that  you've  absolutely  got  to  be  on  the  job 
or  things  are  going  to  slip.  Wake  up! 
Shake  off  the  cobwebs,  limber  up  the  old 
mill,  and  send  in  the  reports  of  every  sta- 
tion in  your  district.  We  do  not  claim  to 
be  mind  readers. 

We've  got  a  live  bunch  of  relayers  in  this 
division  now,  and  traffic  is  going  through 
like  greased  lightning,  but  come  on  with 
the  reports,  gang,  so  we  can  show  the  world 
in  ROUND  FIGURES  what  we  are  doing 
out  here.  We  welcome  the  many  new  sta- 
tions on  the  air,  and  are  gratified  to  note 
the  increased  interest  being  taken  in  relay 
work. 

The  following  new  appointments  have 
been  made:  George  Sturley,  7BJ,  of  WSR 
fame  has  been  appointed  district  superin- 
tendent for  Washington  district  5,  with 
Headquarters  at  Vancouver,  Washington. 
He  will  swell  the  C.W.  message  report 
next  month.  Mr.  Bennett's  70 J,  of  Port 
Townsend  has  been  appointed  district 
superintendent  for  Washington  district  1. 
He  is  sure  a  live  wire. 


Above  are  shown  the  principal  relay 
routes  in  this  division.  This  does  not  show, 
by  any  means,  all  the  stations  that  are 
working,  but  does  show  those  that  are  doing 
consistent  work,  and  handling  the  bulk  of 
the  traffic.  Messages  for  relay  will  be 
QSR'd  promptly,  if  given  to  one  of  the 
stations  shown.  This  is  the  gang  that  is 
delivering  the  goods.  All  stations  should 
report  traffic  every  month,  and  receive  an 
official  relay  appointment. 

MONTANA:  As  soon  as  the  Power  Co. 
can  put  some  juice  into  his  shack,  A.D.M. 
Cutting  will  be  on  strong  again  with  100- 
watts  C.W.  and  the  old  spark.    7ZU  at 
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Billings  is  kicking  over  5  TC  amps  on  C.W. 
and  6.5  on  spark,  with  more  tubes  and  amps 
coming  up.  He  is  a  dependable  link  in  our 
organization  in  the  eastern  part  of  the 
division.  7AGF  and  7HM  are  also  reach- 
ing out  on  C.W. 

IDAHO:  No  reports  received.  How 
come  OM???  However,  the  same  gang  are 
going  strong  over  there  and  shovelling 
traffic  through  7JF,  7WG,  7AEM,  70T, 
7YA  and  7LN.  (Let's  have  a  good  report 
next  month,  OM — D.M.) 

OREGON:  Complete  reports  are  lack- 
ing pending  the  appointment  of  a  new 
assistant  manager,  however,  a  summary 
follows:  Portland;  7DP,  7BB  and  7JW 
are  standing  good  watches  on  C.W.  and 
clearing  traffic  with  the  usual  speed.  7NA 
has  left  for  Eugene  and  was  last  seen  going 
down  to  the  station  with  a  five  watter 
sticking  out  of  one  pocket  and  a  pair  of 
cans  out  of  the  other.   Nuff  said. 

Hooray!  for  Southern  Oregon.  7TW, 
7IW,  7TQ,  and  7LR  all  on  the  job  and 
QSR'ing  everything  in  sight.  FB.  7IW  has 
been  reported  1700  miles  at  sea  on  V*  k.w. 
spark,  while  7TQ  and  7LR  are  awake  to 
the  many  advantages  of  C.W.  7HD  at 
Seaside  is  consistent  on  his  spark. 

WASHINGTON:  District  No.  1:  70J, 
of  Port  Townsend,  the  new  district  super- 
intendent, is  consistent  on  his  spark,  but 
will  soon  have  C.W.  in.  He  has  opened  up 
the  route  to  5DX  of  Victoria,  B.  C.  and 
considerable  traffic  is  being  forwarded. 
No.  2:  7KJ  and  7NN  continue  doing  con- 
sistent work.  Walt.  Hemrich,  district 
superintendent,  is  our  SUPER-DX  fiend, 
and  has  handled  traffic  during  the  past 
month  with  5DI,  9AOG,  9AON,  9PS  and 
6ZAC.  FB.  (Verily,  the  boy  hath  brains. 
—DM.)  No.  5:  7ZK  and  7B J  are  on  regu- 
larly and  QSR'ing  traffic  in  this  district. 
No.  6:  Traffic  is  being  moved  with  fair 
regularity  to  and  from  Tacoma,  although 
no  exceptional  distances  are  being  worked. 
7WM  with  50-watts  of  C.W.  seems  to  be 
handling  the  bulk  of  the  traffic,  with  7AW 
and  7BG  on  spark  helping  out  some.  7CE 
is  back  in  the  relay  game.  Welcome,  OM. 
No.  7:  D.  S.  Waskey,  7UU,  (the  boy  that 
radiates  ohms)  reports  for  Seattle  that  the 
prelims,  have  turned  everything  upside 
down,  and  many  stations  are  rebuilding 
and  testing.  Traffic  has  been  moving  fair- 
ly well.  7BK  and  7IM  on  spark,  being  the 
star  stations.  7BK  got  the  C.W.  going 
at  last,  and  is  now  handling  traffic  on  20- 
watts  of  C.W.  The  set  has  only  been  in 
a  week,  and  has  worked  rings  around  the 
old  spark  from  the  very  first.  No.  10: 
Acting  district  superintendent  Maybee,  re- 
ports no  activity  but  is  willing  to  help  out 
anyone  who  shows  signs  of  activity.  Come 
on  you  Yakima  fellows,  let's  go.  No.  11: 
This  district  will  be  the  mainstay  for  a  de- 
pendable route  east  this  season.  7TH  at 
Walla  Walla  is  in  easy  range  with  7LU 
and  7ZO,  and  they  in  turn,  with  the  middle 


west  stations.  With  this  arrangement  it 
is  possible  to  QSR  to  Chicago  in  two  jumps, 
which  will  make  traffic  fly.  7TH  will  handle 
traffic  on  schedule  from  9  p.m.  to  11  p.m. 
Monday,  Wednesday  and  Friday  nights. 
An  old  timer,  F.  A.  Moor,  of  Walla  Walla, 
is  putting  in  100-watts  of  C.W.  7HR  is 
the  call.  7CE  of  Pasco  still  handles  the 
bulk  of  the  traffic  and  experiences  no 
difficulty  in  working  the  6th  district  sta- 
tions. Some  trouble  is  encountered  in  work- 
ing Puget  Sound  and  Portland,  mainly  be- 
cause of  few  being  on  the  air  (on  spark, 
and  QSS— DM.) 

ONTARIO  DIVISION 
A.  H.  K.  Russell,  Mgr. 


At  last  the  Ontario  division  to  a  large 
extent  can  stand  on  its  own  feet  and  handle 
traffic  east  and  west  through  its  own  sta- 
tions without  routing  the  traffic  through  the 
northern  United  States.  Thanks  to  the 
rapidly  increasing  use  of  C.W.  among 
Ontario  stations  a  constant  stream  of  traffic 
is  now  flowing  east  and  west,  entirely 
through  Canadian  stations.  The  enforce- 
ment by  the  Department  of  Marine  and 
Fisheries  of  the  radio  laws  has  led  to  the 
rapid  abandonment,  sometimes  forced,  of 
the  spark  transmitters. 

The  western  Ontario  district  is  coming 
too  with  a  vengeance.  3GN,  9BS  coming 
through  fine  on  C.W.  and  3DH  who  has 
just  started  up  with  100  watts  C.W.  being 
QRK  daylight  in  Toronto.  3BV  is  also 
QSA  in  Toronto,  he  being  the  city  manager 
of  Windsor.  Byerlay  promises  that  the 
western  district  will  give  the  other  On- 
tario ones  an  awful  run  for  their  money  in 
traffic  handling  and  we  can  well  believe  it. 
However,  the  central  district  has  a  big 
lead  this  month. 

The  central  Ontario  district  has  shown 
a  startling  increase  in  activity.  More  big 
C.W.  stations  are  starting  up  every  day. 
3DS  has  been  apointed  city  manager,  as 
has  3TA.  The  former  is  QSA  in  Toronto 
and  3TA  will  likely  follow  suit.  3YH  is  a 
new  man  at  the  game,  just  two  weeks  old, 
and  is  already  QSA  Toronto,  and  is  work- 
ing hard  on  the  code  and  will  be  a  valuable 
man.  3XN  was  heard  once  in  Toronto,  but 
they  are  still  a  bit  backward  there.  A  city 
manager  will  be  appointed  soon,  who  may 
stir  things  up  a  bit. 

The  Niagara  part  of  the  district  is  very 
busy,  3KP  being  city  manager  and  super- 
vising the  forwarding  of  traffic  reports  of 
the  D.M.  Toronto  is  simply  alive  with 
big  sets.  3CO  has  two  250-watt  Mullard 
tubes  on  the  air  with  all  the  juice  in  the 
world  and  a  beautiful  aerial  and  is  re- 
ported QSA  in  Los  Angeles.  3GK  is  also 
a  new  one  with  50-watts,  and  3JT  will  be  on 
with  15-watts.  3FO  has  quit  his  spark 
set,  and  3GE  is  now  on  175  meters  with  his 
60  cycle  set.  He  asks  all  who  can  get  that 
low  to  listen  for  him.     (Guess  its  the 
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bottles  for  D  J  though.) 

The  eastern  district  is  the  backward  one 
of  our  trio,- no  stations  having  been  logged 
to  the  east.  3LU  is  on  the  air  with  a  couple 
of  Milliards,  but  nil  so  far.  3HE  has  a 
new  aerial  up.  9BT  is  going  now,  but 
mostly  phone  broadcast.  3LL  has  125  foot 
mast  and  10-watts  C.W.  2BG  in  Montreal 
has  been  logged  in  Toronto  QSA  and  it  is 
hoped  to  get  in  touch  soon.  (Too  bad  they 
can't  send  Scotch  by  radio  2BG,  eh?) 

PACIFIC  DIVISION 
J.  V.  Wise,  Mgr. 

The  most  important  item  at  this  time  is 
the  laying  out  of  the  trunk  lines.  They 
are:  A,  B,  and  C.  Trunk  A  from  Arizona 
to  San  Diego  and  up  the  coast  to  the 
northern  end  of  the  division.  B  also 
originates  in  Arizona,  from  there  to  Los 
Angeles,  up  what  is  known  as  the  valley 
route,  through  Sacramento  to  the  northern 
end  of  the  division.  C  has  its  origin  in 
San  Francisco,  then  due  east  along  what 
is  known  as  the  central  route  east,  namely; 
through  Sacramento,  Reno,  etc.  Stations 
whose  location  is  on  or  near  where  two 
trunk  lines  cross  can  serve  on  the  two 
lines,  this  to  be  specified  on  the  official 
relay  appointment  in  cases  that  warrant 
anch  service.  This  may  be  due  to  the  lack 
Of  good  stations  or  to  their  geographical 
location.  The  list  of  stations  to  operate 
on  these  trunk  lines  will  appear  in  the  next 
report.  Thereafter,  stations  appointed  will 
be  listed  in  the  first  report  sent  in  after  the 
appointment. 

In  this  division  as  in  all  the  others, 
every  state  will  have  an  assistant  division 
manager.  The  districts  are  to  be  num- 
bered, each  state  having  its  own  districts. 
The  assistant  division  managers  will  be 
named  in  an  early  report. 

The  districts  oi  California  hereafter  will 
be:  District  B— District  1;  C-2;  D-3;  etc. 
Districts  unmentioned  below  have  not  re- 
ported for  the  month  of  October. 

CALIFORNIA:  No.  1:  Little  news. 
6AJH  is  now  a  20-watt  tube  transmitter 
aside  from  the  old  spark.  6AHF  and 
6AGK  are  building  tube  sets.  No  reports 
from  Riverside  county.  No.  2:  A  splendid 
message  report  of  a  total  of  737  reported 
from  here  this  month.  We  have  no  other 
news  of  interest  but  we  know  the  boys  are 
on  the  job.  6UP  leads  the  sparks,  while 
6E A  leads  the  C.W.  No.  4 :  A  check  from 
five  sparks  shows  436  messages.  The  air 
is  clear,  and  traffic  is  going  to  every  point 
on  the  compass  in  good  time.  The  sad  news 
has  leaked  out  that  6DP  has  signed  a  life 
contract  with  a  member  of  the  weaker  sex. 
No  wonder  we  haven't  been  able  to  raise 
him  for  the  last  few  weeks.  No.  8:  The 
only  stations  on  the  job  are  6TC  and  6CC. 
6CC  is  now  a  100-watt  tube  set  and  is  work- 
ing rings  around  the  old  spark.  6TC  will 
also  be  lamp  equipped  shortly. 


ROANOKE  DIVISION 
W.  T.  Gravely,  Mgr. 

Behold  our  "box"  for  this  month.  Honors 
go  to  a  spark  station,  and  a  good  one. 

8BDA  348  Spark 
Morriss  and  Stealey 
Parkersburg,  W.  Va. 


it 
i  V 
it 


3MK    284  C.W. 
A.  B.  Brown 
Norfolk,  Va. 


This  month  marks  the  addition  of  Porto 
Rico  to  the  Roanoke  Division  and  steps 
have  been  taken  to  organize  this  district 
immediately.  Mr.  Luis  Rexach,  Box  319, 
San  Juan,  P.R.  has  been  appointed  Assis- 
tant Division  Manager  in  charge  of  Porto 
Rico.  Mr.  Rexach 's  call  is  401  and  he  has 
been  clearing  traffic,  nightly  with  the  U.S. 
through  4FT  at  Wilmington,  N.  C.  All 
traffic  for  Porto  Rico  should  be  routed 
through  this  division. 

There  are  more  good  stations  developing 
in  Porto  Rico  and  a  movement  has  been 
started  to  hook  up  with  South  America. 
Porto  Rico  now  has  a  Radio  Club  of  over 
300  members  and  it  is  natural  to  presume 
that  we  will  soon  be  hearing  a  number  of 
other  stations  there.  All  Porto  Rico  sta- 
tions please  communicate  with  Mr.  Rexach 
and  co-operate  with  him  as  he  will  report 
your  activities  each  month  from  now  on. 

We  are  glad  to  say  that  our  traffic  for 
this  month  has  reached  and  passed  the 
2500  mark,  2514  to  be  exact.  However  the 
saturation  point  has  not  yet  been  reached 
~ since  this  month  several  of  our  best  sta- 
tions suffered  breakdowns  or  were  handi- 
capped from  other  causes. 

The  manager  wishes  to  impress  upon  the 
Dist.  Supts.  the  importance  of  more  de- 
tailed report  of  the  activities  of  their  ter- 
ritories. We  can't  make  an  interesting  re- 
port out  of  a  few  cards  simply  stating  that 
so  much  traffic  was  handled.  Give  us  some 
real  dope  on  improvements  you  have  made 
and  other  items  of  interest  to  the  gang. 
Here's  the  story! 

VIRGINIA:  For  the  first  time  all  D.S. 
sent  in  their  reports  on  time.  Now  that  you 
see  how  easy  it  is,  keep  it  up.  Heretofore 
dead  portions  of  this  state  are  now  opening 
up  in  gTeat  style  as  the  following  shows. 

1st  District.  This  district  is  by  far  the 
most  active  one  in  the  state.  3MK  leads 
the  division  in  C.W.  traffic,  handling  that 
100-watt  set  like  a  veteran.  3ACK  lost  his 
home  in  a  fire  recently  but  the  radio  shack 
was  saved.  No  report  from  Newport  News. 
How?  Wake  uo  fellows  and  lets  have 
something.  3ZZ  has  the  500-watt  set  going 
now  and  is  smashing  all  previous  DX 
records.  2nd  District.  The  old  gang  is 
back  on  the  key  now  after  getting  its  fill 
of  broadcasting  stuff  and  considerable  work 
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is  being  done.  Interest  in  the  Trans- 
atlantic tests  is  running  high.  3BMN  of 
Petersburg  reports  a  radio  club  formed 
there,  known  as  the  Old  Dominion  Radio 
Club  with  plenty  of  pep.  Three  new  sta- 
tions opened  uo  at  Petersburg  3SG,  100- 
watts,  3ATB,  20-watts  and  3AHE  10-watts. 
Both  3AUU  and  3BMN  are  now  operating 
with  100-watts  and  are  getting  the  traffic 
thru.  3rd  District.  3MO  is  working  on  the 
low  antenna  but  seems  to  get  out  all  right 
3BVL  and  3AJG  are  getting  in  the  game 
now  and  handling  much  traffic.  3BIJ  is 
getting  out  all  around  and  working  all  over 
the  state  in  daylight.  Following  stations 
are  coming  up  and  will  be  heard  from: 
3BQX,  3AJG,  3CDZ,  3NQ,  3AHN,  3BUL. 
4th  District.  Very  little  to  report  from 
this  district  as  the  the  D.S.  is  working  day  , 
and  night  and  gets  very  little  time  for 
the  set.  3BLF,  his  station,  is  the  only  one 
in  the  district  and  he  can  only  operate  a 
short  time  after  midnight.  5th  District 
3IW  blew  up  one  fifty  watter  and  of  course 
trfc.  fell  off.  3BOF  is  in  the  air  now. 
8SK  was  on  for  about  a  week  but  blew  his 
tubes.  3AFW  did  some  work  with  spark 
but  failed  to  report.  He  is  changing  to 
60-watt  C.W.  now  and  will  do  more  work. 
8CER  at  Ballston  (Ex  4FF)  has  just  hit 
the  game  with  the  Roanoke  division  and 
has  10-watts  of  C.W.  6th  District.  3BHL, 
is  back  on  the  air  and  working  regularly. 
7th  District.  3ZAA  is  installing  C.W. 
which  is  almost  completed  and  will  be  able 
to  handle  traffic  over  the  northern  route. 
8ZX  blew  up  his  condenser,  repaired  that, 
and  then  shot  the  gap  motor.  Install  C.W. 
and  forget  it  O.M.  3ASP  has  opened  up  in 
great  shape.  Traffic  has  been  handled  with 
8AEV  at  Danville  in  daylight  with  signals 
very  good.  8th  District.  Fine  work  has 
been  done  by  3APR.  Much  daylight  work 
is  done.  3BZ  and  3AEV  at  Danville  are 
both  working  as  much  as  business  will  per- 
mit. 9th  District.  3RF  is  back  in  the 
game  after  moving  station  to  a  new  loca- 
tion. 3BIY  has  decided  to  lay  of  the 
broadcasting  and  get  back  into  the  real 
work.  3BHS  and  3BKX  two  new  C.W.s  are 
getting  into  shape.  3HL  had  a  rope  break 
and  put  the  station  out  of  commission  but 
is  now  back  and  going  strong.  10th  Dis- 
trict. 3AOV  is  still  working  spark.  Get  a 
C.W.  O.M.  and  do  some  real  work. 

NORTH  CAROLINA:  Reports  from  this 
state  were,  very  meagre  in  detail  conse- 
quently we  cannot  give  dope.  Take  a  little 
time  off  fellows  and  expand  your  reports. 

1st  District.  This  was  probably  the 
most  active  section  in  point  of  stations 
operating.  4DC  at  Greensboro  reports  the 
formation  of  a  club  there  to  take  care  of 
the  situation.  4GX  is  out  of  game  at  pres- 
ent. 4LJ,  4NV  and  4EN  are  all  going 
strong  with  4U  leading.  Much  daylight 
work  is  done  all  over  N.  C.  and  Virginia. 
2nd  District.  4GH,  4KC,  and  4DQ  are  the 
only  active  stations  here.    All  are  doing 


much  daylight  work.  4GH  is  at  home  per- 
manently and  will  be  an  even  bigger  factor 
in  the  traffic  report  from  now  on.  4DQ 
is  covering  good  distances  in  daylight  now 
being  heard  in  Danville  regularly.  4LP 
is  off  at  school  for  the  winter  and  4IE  is 
closed  up  also.  3rd  District.  4ID  is  only 
man  handling  traffic  here.  4XD  was  on  for 
5  minutes  one  night  during  the  preliminary 
tests  but  qualified  even  in  that  short  space 
of  time.  4EU  is  working  some  now  and 
has  been  heard  as  far  as  Danville  in  Day- 
light. We  are  certainly  riad  to  note  signs 
of  activity  around  Charlotte.  Big  plans 
are  being  laid  for  the  Convention  there  in 
February  at  which  the  Roanoke  Division 
will  be  heavily  represented.  4th  District. 
4FT  is  the  banner  station  this  month,  work- 
ing nearly  every  night  with  401  at  Porto 
Rico.  Considering  the  power  conditions 
and  other  factors  4 FT  did  some  great  work. 
He  has  only  been  at  the  game  a  compara- 
tively short  time  but  is  now  ranking  with 
the  best.  4EA  suffered  a  breakdown  which 
put  him  out  of  commission  for  the  major 
portion  of  the  month.  4BX  rolled  up  a 
total  of  167  despite  the  fact  that  one  oper- 
ator has  been  sick  and  the  other  off  at 
school.  The  fact  that  one  of  the  Daylight 
Transcons  starts  at  Wilmington  is  a  tribute 
to  the  activity  of  the  two  stations  there, 
4FT  and  4BX.  4NT  at  Wilson  has  beer 
very  active  this  month. 

WEST  VIRGINIA:    Here  again  the  r( 
port  must  suffer  from  lack  of  detailed  re- 
ports.   The  fellows  all  want  to  know  what 
you  are  doing  and  we  can't  tell  them  unlesi 
you  tell  us. 

The  1st  District  has  apparently  been 
the  most  active  with  8SP  leading.  This 
station  also  handled  the  1AW-6ZAC  msg. 
8AFD,  8AUE  and  8BPU  have  all  been 
active  some  of  them  being  on  nearly  every 
night  keeping  this  section  open  for  traffic 
at  all  times.  3rd  District.  8CAY  is  the 
only  active  station  here  and  he  is  anticipat- 
ing moving  out  of  the  state.  (STICK 
AR'ND — T.M.)  5th  District.  -8BKE  has 
been  doing  some  fine  DX  work  having  been 
reported  several  times  by  6th  and  7th 
district  stations.  Somehow  or  other  you 
W.  Va.  fellows  seem  to  be  able  to  get  big 
DX  almost  at  will.  What's  the  secret  O.M.7 
6th  District.  This  is  primarily  the  spark 
district  with  8BDA  holding  the  center  of 
the  stage.  Early  every  evening  he  can  be 
heard  knocking  them  off  in  true  commer- 
cial style.  This  station  has  been  reported 
in  all  districts.  8BDA  says  they  started 
out  to  cop  the  highest  honors  this  month 
or  bust,  and  they  did  both,  or  at  least  thej 
lead  the  division  and  the  condenser  busted, 
so  the  total  had  to  stop  at  348  mags.  Thii 
is  certainly  F.B.  and  you  are  to  be  con* 
gratulated. 

Dont  forget  that  there  is  a  valuable 
prize  offered  for  greatest  increase  in  traffic 
This  prize  will  be  mailed  to  the  winner  at 
a  Xmas  present. 
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ROCKY  MOUNTAIN  DIVISION 
N.  R.  Hood,  Mgr. 

I  wish  the  members  of  this  division  and 
others  to  take  particular  notice  of  the  num- 
ber of  messages  our  division  has  handled 
this  month.  It  certainly  is  gratifying  to 
see  our  totals  grow,  and  yet  there  are  a 
good  number  of  excellent  stations  that  were 
not  in  operation  in  time  to  get  in  on  the 
October  report,  and  we  may  by  next  re- 
port put  our  message  total  well  over  1000. 
Our  organization  now  seems  to  be  work- 
ing smoothly.  Due  to  a  change  in  district 
superintendents  in  Utah,  district  1  for  that 
state  was  not  included  in  this  report.  Mr. 
Baker  was  forced  to  resign  due  to  his  work 
in  the  Air  Mail  Service.  6ZM  is  now  dis- 
trict superintendent  of  that  district  and , 
your  full  co-operation  with  him  is  asked. ' 

COLORADO:  The  last  reports  from 
the  once  famous  10-watt  C.W.  station 
9DVA  indicates  that  by  December  1st  a 
few  states  will  be  hearing  from  him  again. 
Radio  activities  in  Denver  are  very  good 
and  getting  better.  Denver  alone  has  about 
ten  powerful  C.W.  sets  and  handles  about 
ninety  percent  of  the  traffic  for  the  state. 
Denver  was  given  the  honor  of  a  visit 
from  the  radio  inspector  and  instead  of 
the  usual  havoc  that  follows,  Denver  now 
has  a  number  of  real  first  class  licensed 
operators.  The  broadcasting  stations  of 
Denver  were  also  examined  and  tested  by 
the  inspector.  Radio  station  9XAQ  of  the 
University  of  Colorado  has  re-opened  and 
is  handling  traffic  with  a  small  C.W.  set 
until  the  100-watter  can  be  put  into  opera- 
tion. The  one.  time  famous  pre-war  9ZF 
of  the  Manual  High  School  of  Denver  is 
going  to  re-open  and  discard  the  old  time 
spark  set  for  the  more  up-to-date  type  of 
transmission,  C.W.  For  all  the  good:  sta- 
tions in  Denver,  old  9AMB,  9ZAF  and 
9DTM,  still  hold  the  traffic  records  for 
Colorado. 

WYOMING:  7AFW,  7DH,  7JQ,  7LU, 
7ZV,  70S  and  7ZO  all  passed  their  first 
class  license  examination  on  the  visit  of 
the  7th  district  radio  inspector.  Message 
traffic  holds  up  and  gets  better  as  time  goes 
on.  7ZV  is  now  on  with  100-watts  of  C.W. 
with  a  sink  rectifier.  A  daylight  schedule 
is  maintained  throughout  Wyoming. 

UTAH:  No  report  from  district  1,  due 
to  change  of  superintendents  as  mentioned 
above.  The  A.D.M.  was  in  Salt  Lake  and 
found  many  of  our  good  men.  6AWH  is 
monkeying  with  four  steps  AF  amplifica- 
tion. Ouch!  6AFD  is  making  working 
models  of  aeroplanes  in  the  Air  Mail  Ser- 
vice, and  wishing  that  he  could  get  time 
for  some  DX  on  his  amateur  set.  6ZM  is 
back  on  for  A.R.R.L.  traffic  with  750-watts 
with  15  healthy  amps,  in  his  aerial.  6AEZ 
blew  his  tubes  and  then  with  his  spark  set 
blew  all  the  light  sockets  and  meters  in  the 
neighborhood  so  will  be  "down"  for  a  while. 
Another  reported  to  the  A.D.M.  while  in 


Salt  Lake  that  due  to  the  time  he  spends 
with  his  radio  his  "steady"  has  quit  him. 
Radio  is  the  ruination  of  many  a  good  man. 
(Check!) 

No.  2.  Traffic  did  not  come  through  as 
it  was  expected,  but  all  official  stations  re- 
ported. (Hooray!  D.M.)  6ATQ  contin- 
ues to  do  good  work  with  his  5-watt  set, 
working  east  with  the  same  degree  of  ease 
that  he  works  west,  the  eastern  work  being 
the  hardest  out  here.  The  Snow  College 
C.W.  has  taken  form  and  prabably  will  get 
in  on  the  November  report.  Poor  locations 
are  holding  6ATQ  and  6APL  back.  Both 
contemplate  a  change  which  will  probably 
boost  their  traffic.  6BKE  has  the  C.W. 
bug  to  the  extent  of  5-watts  and  as  a  side 
line  is  fathering  a  radio  club  in  Richfield, 
from  which,  before  the  winter  is  out,  we 
hope  to  have  several  good  relayers. 

WEST  GULF  DIVISION 
Frank  M.  Corlett,  Mgr. 

Despite  the  fact  that  reports  from  Dig* 
trict  Superintendents  of  Districts  1,  2,  3» 
and  4  of  North  Texas  and  District  4  of 
South  Texas  have  not  been  received,  this 
Division  handled  some  messages  according 
to  the  reports  that  were  received  from  the 
live  district  superintendents.  Now  just  why 
an  OFFICIAL  RELAY  STATION  would 
fail  to  report  to  his  District  Superintendent 
when  all  he  has  to  do  is  fill  out  a  blank  post 
card  that  is  provided  for  that  purpose, 
stamped  'n  everything,  is  beyond  me. 
Those  kind  of  official  relay  stations  are  not 
going  to  remain  official  relay  stations  in 
this  division  for  they  are  sure  to  have  their 
appointments  cancelled.  •  The  District 
Superintendents  also  have  a  blank  form  to 
report  on  each  month  and  there  is  no  ex- 
cuse for  any  of  them  failing  to  report  to 
the  Asst.  Division  Manager  of  their 
section. 

We  want  reports  each  month  from  ALL 
A.R.R.L.  MEMBERS  who  have  a  trans- 
mitting station  and  handle  relay  message 
traffic,  not  just  reports  from  those  stations 
that  have  been  selected  as  Official  Relay 
Stations.  An  OFFICIAL  RELAY  STA- 
tion  is  one  which  handles  relay  traffic  con- 
sistently each  month  and  REPORTS  regu- 
larly each  month  and  unless  he  fulfills 
those  requirements  he  is  not  entitled  to  an 
OFFICIAL  RELAY  STATION  appoint- 
ment. Unless  all  member  stations  report 
their  activities  the  division  traffic  officers 
will  not  know  in  every  case  that  your  sta- 
tion is  regularly  moving  relay  traffic  and 
is  entitled  to  an  OFFICIAL  RELAY  STA- 
TION appointment.  So  snap  into  it  fellows 
and  lets  hear  from  you  each  month.  Our 
relay  months  are  from  the  15th  to  15th. 
Mail  your  cards  to  your  City  Manager 
where  you  live  in  a  city  having  a  City 
Manager,  to  your  District  Superintendent 
in  other  cases  and  do  it  not  later  than  the 
16th  so  that  he  will  have  it  by  the  18th. 
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District  Superintendents  get  your  reports 
to  your  Asst.  Division  Manager  not  later 
than  the  20th.  Asst.  Division  Managers 
must  make  their  reports  to  your  Division 
Manager  not  later  than  the  25th  so  that 
the  entire  division  report  can  be  in  Hart- 
ford on  the  1st  of  the  month.  Now  thats 
simple  enough,  lets  show  some  team  work, 
its  not  so  much  the  individual  effort  nor 
is  it  our  numerical  strength  that  really 
counts  but  it  is  EVERLASTING  TEAM 
WORK. 

The  STAR  STATION  for  this  Division 
this  month  is  5ZA  with  a  total  of  226  mes- 
sages handled. 

The  North  Texas  Section  leads  the  Sec- 
tions in  number  of  messages  handled  with 
488  to  their  credit,  and,  get  this,  District 
No.  5,  Fort  Worth  and  Tarrant  County, 
Dallas  and  Dallas  County  are  the  only 
ones  heard  from,  what  would  North  Texas 
Section  have  done  if  Districts  1,  2,  3,  and  4 
had  also  made  reports??????.  To  station 
5SF,  Houston,  Hendrix,  Ft.  Worth,  Texas, 
goes  the  North  Texas  pennant  for  num- 
ber of  messages  relayed  165,  with  5DI. 
T.  B.  Depew,  also  of  Ft.  Worth,  second, 
with  120  to  his  credit,  and  5IX.  Hans  and 
Fritz  Clitch,  Dallas,  third  with  101.  In 
South  Texas  Section  5XAD,  W.  E.  Gray, 
Orange,  Texas  carries  off  the  honors  with 
a  total  of  60  messages,  5XV,  L.  W.  Hatry, 
Port  Arthur,  Texas,  comes  second  with  37, 
and  5ZAE,  Leavell  D.  Wall,  District  Super- 
intendent District  No.  3,  third  with  18. 
Spasmodically,  it  is  first  encouraging,  and 
then  discouraging  conditions  we  have  to  re- 
port from  this  section.  There  are  many  good 
stations  in  operation  and  interest  seems 
to  be  genuine  throughout  all  four  districts, 
but  it  is  indeed  puzzling  to  try  to  make 
a  comprehensive  and  accurate  report  of  the 
activities  in  these  parts  because  contra- 
dicting statements  are  certain  to  enter  into 
such  a  report  under  existing  unstable  con- 
ditions. Traffic  is  moving,  but  it  is  next  to 
impossible  to  get  the  stations  working  to 
turn  in  reports  for  publication.  There  is 
no  great  friction  between  broadcast  sta- 
tions and  amateur  stations  in  our  section 
other  than  the  dissatisfaction  which,  is 
caused  by  the  long  programs  broadcast. 
No  good  DX  traffic  work  can  be  done  until 
after  10:30  p.m.  and  this  condition  has 
consequently  eliminated  some  of  our  most 
able  operators  who  attend  school  and  can't 
keep  late  hours.  The  only  stations  in 
Southern  Texas  Section  making  reports  this 
month  are:  5XV,  5XY,  5RR,  5VO,  5HC, 
5ZAE,  5AEW,  5YK,  and  5ZK.  For  the 
sake  of  comparison  we  give  the  following, 
a  list  of  the  active  stations  who  are  doing 
much  traffic  work  but  who  fail  to  turn  in 
reports:  5ZU,  5AE,  5NK,  5XB,  5JM,  5BA, 
5XAD,  5NN,  5MT,  5ADI,  5ACF,  5TM,  5IM, 
5ACR,  and  5ZP. 

NORTHERN  TEXAS:  5ZH  reports 
traffic  from  the  south  can  be  handled  to 
north,  northeast,  northwest  and  the  west 


to  Pacific  Coast.  Traffic  from  north,  north- 
east and  northwest  can  be  handled  for  all 
Texas  and  vice-versa.  5ZH  put  two 
"bottles"  to  working  September  19th  and 
since  that  time  communication  has  been 
carried  on  with  45  other  stations.  Present 
known  range  approximately  1300  miles. 
There  seems  to  be  a  great  deal  of  "listen- 
ing to  broadcast  programs."  There  have 
been  some  excellent  programs  broadcast 
from  the  different  places  but  the  A.R.R.L. 
messages  for  tests  and  regular  traffic  will 
have  to  be  put  through  too.  Come  on  you 
fellows  in  this  district  that  can  handle 
traffic  and  line  up  some  routes  and  put  over 
some  business.  Mail  a  description  of  your 
sets  and  your  transmitting  and  receiving 
range,  to  J.  L.  Martin,  605  East  Fourth  St., 
Amarillo,  Texas.  Mr.  Key  of  Lamesa, 
Texas,  reports  that  the  radio  fans  there, 
although  confined  mostly  to  receiving,  are 
making  some  splendid  records.  Come  on 
you  bugs  and  get  lined  up.  Mr.  Johnson 
at  Memphis  has  under  construction  a  com- 
bination 20-watt  phone  and  C.W.  with 
which  he  will  get  in  on  A.R.R.L.  traffic 
when  he  brushes  up  some  more  on  the  code. 
(Them's  the  fellers  we  need.)  Also  a  C.W. 
set  under  construction  at  Childress,  Texas. 
5VA  is  City  Manager  for  Dallas  and 
County,  all  operators  in  this  territory  make 
reports  to  him.  Traffic  has  picked  up  con- 
siderably in  this  section  and  has  been  going 
through  regularly  to  the  ninth  district 
north  and  to  9AMB  who  is  in  regular  com- 
munication with  the  West  Coast.  All  the 
messages  east  have  to  go  through  the  ninth 
district  or  through  Houston  or  New  Orleans 
as  there  has  not  been  a  route  opened  up  to 
the  fourth  district.  5IX  blossoms  forth 
this  month  with  a  twenty  watt  C.W.  using 
straight  A.C.  on  the  plates.  He  has  been 
doing  very  consistent  work.  5QU  comes 
back  this  month  with  his  spark,  but  he  is 
installing  C.W.  5BN  is  another  new  sta- 
tion in  Dallas.  He  has  a  fine  twenty  watt 
C.W.  5ZC  has  been  too  busy  with  A.R.R.L. 
correspondence  to  operate  his  station  very 
much  this  month  but  says  he  will  be  on 
more  from  now  on.  5VA  is  still  going 
strong  and  has  received  a  report  from 
Canadian  5CN  in  Vancouver,  B.  C. 

5QI  has  been  heard  in  every  district. 
5SF  is  stepping  out  too.  5DI  is  handling 
traffic  direct  to  California  stations  and  has 
made  a  record  of  2000  miles  with  his  20 
watter.  Thats  the  dope,  fellows,  keep  up 
the  good  work. 

VANCOUVER  DIVISION 
J.  T.  North,  Jr.,  Mgr. 

W.  D.  Wood,  the  former  manager  of  this 
division  has  gone  away  to  college,  but  has 
allowed  his  station,  9BD,  to  be  operated 
during  his  absence. 

The  following  new  appointments  have 
been  made :  S.  V.  Crompton,  5CZ,  assistant 
division  manager;  A.  J.  Ober,  4DQ,  district 
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superintendent  of  Alberta  district;  C.  0. 
West.  5CN,  Vancouver  city  manager. 

5CN  has  been  doing  excellent  work  on 
spark,  and  has  worked  4DQ  of  Vulcan, 
Alberta,  and  several  southern  California 
stations.  His  spark  has  been  temporarily 
closed  down  by  VAB,  the  Government  sta- 
tion of  this  city,  so  he  intends  to  depend 
entirely  on  his  50-watts  of  C.W.  which  is 
almost  completed.  9BD,  5CN,  5D0  and 
5BQ  are  the  only  Vancouver  stations  open 
for  traffic  at  present,  although  several  are 
fitting  out  for  the  winter.  BAK  has  put  up 
a  new  aerial  and  is  raving  to  go,  but  has 
been  held  up  by  delay  in  orders  and  lack 
of  time.  10AC,  the  BCRA's  broadcasting 
station  was  heard  in  Prince  Rupert  by  5CX. 
10AC  uses  5-watts.  That  "ten"  call  is 
another  of  our  national  jokes,  straight  from 
Ottawa.  5AX,  district  superintendent  of 
Prince  Rupert  district  has  taken  out  a 
special  license  9BP.  He  has  put  up  a  fine 
90-ft.  mast  and  is  installing  100-watts  A.G. 
C.W.,  so  will  be  open  for  traffic  very  short- 
ly. 5CT,  district  superintendent  of  Dun- 
can district,  reports  two  stations  in  Vic- 
toria, 5DX  and  9BG.  5DX  is  reaching  out 
in  fine  style  on  %  k.w.  and  has  worked 
several  sixes.  9BG  is  unfortunately  short 
of  time.  5GT  and  BDQ  work  each  other  on 
5-watts  A.C.  C.W.  4DQ,  district  superin- 
tendent of  Alberta  district,  reports  9AC 
the  only  active  station  at  present.  9AC 
has  been  heard  in  Vancouver  on  fone,  so 
will  be  an  important  factor  in  trans-Canada 
routes.  4DQ  handles  most  of  his  traffic 
with  7AGF,  whom  he  works  most  consist- 
ently. 


WINNIPEG  DIVISION 
J.  A.  Gjelhaug,  Mgr. 


Mr.  J.  E.  Maynard,  assistant  division 
manager  for  Saskatchewan,  reports  that 
things  are  beginning  to  move  in  the  district 
now.  Our  new  district  superintendent, 
Paul  Socolofsky,  4BV,  at  Lorebum  has 
made  a  very  good  start  this  month  and  is 
doing  very  good  work  with  his  15-watt 
C.W.,  working  over  1000  miles  regularly. 
At  Moose  Jaw  we  have  now  a  very  good 
relay  station,  4HH.  There  are  also  many 
small  C.W.'s  springing  up  in  that  city. 
Among  them  is  P.  Bayley  of  4EC  trying 
to  find  ways  and  means  to  get  a  10- watt 
C.W.  in  the  air.  4AL  has  moved  to  Regina 
where  he  will  help  amateur  radio  along 
between  intermissions  for  CECE.  4DN 
also  of  Moose  Jaw  is  going  to  be  shooting 
the  ether  with  more  C.W.  sigs  soon.  He 
will  have  5-watts  self-rectified.  Brass 
pounders  in  Moose  Jaw  seem  to  be  numer- 
ous. They  are  even  said  to  outnumber  the 
broadcast  listeners.  4CB  is  still  waiting 
for  parts  for  his  transmitter  but  has  hopes 
of  being  in  the  air  soon.  He  says  "if 
Ontario  can  be  reached  within  amateur  re- 
striction^ 4CB  is  going  to  do  it." 


Vincent  Thomas,  assistant  division  mana- 
ger for  Manitoba,  reports  that  amateura 
in  Winnipeg  are  getting  more  active.  All 
stations  are  getting  back  on  the  air  now, 
and  three  C.W.  stations  are  under  con- 
struction and  should  be  going  by  winter. 
Manitoba  Radio  Association  is  well  under 
way,  and  we  expect  big  things  doing  soon. 
Real  live  bunch  in  this  outfit — both  REAL 
HAMS  and  broadcasters.  CJCG  and  CJNC 
(newspaper  stns.)  are  helping  the  Asso- 
ciation through  the  medium  of  their  sta- 
tions and  newspapers.  Operators  from 
both  stations  are  on  the  Board  of  Directors. 
Ex.  radio  inspector  is  president.  4AS  is 
now  an  A.R.R.L.  member  and  is  going  right 
after  the  traffic. 

Traffic  to  and  from  Winnipeg  can  be 
routed  through  9YAF,  9ZC,  9AGN,  9GK 
or  9DOC.  Hello!  you  fellows  in  western 
Ontario  district,  we  are  getting  ready  for 
that  "ALL  CANADIAN  RELAY  ROUTE." 
Stations  are  needed  in  Eenora,  Ft.  Frances, 
Ft.  William,  or  Port  Arthur;  a  good  station 
in  any  of  these  places  would  help  greatly 
to  bridge  the  big  jump  from  Winnipeg  to 
the  east.  Let's  hear  from  some  of  you 
fellows  out  that  way. 


Finishing  and  Graining 
a  Radio  Panel 

By  Fred  M.  Myers 

IT  has  been  my  experience  with  all  radio 
panels  of  the  variety  now  used,  that  they 
are  either  too  glossy  or  full  of  small 
holes  that  make  them  unsightly  for  use  on 
a  good  set. 

The  way  I  get  rid  of  this  is  to  grain  the 
panel  and  apply  an  oil  finish  to  it.  The 
following  is  in  my  estimation  the  best  way 
to  do  this. 

The  materials  to  be  used  are  a  piece  of 
very  fine  sandpaper,  a  piece  of  fine  steel 
wool  (No.  0),  some  rubbing  oil,  and  some 
rotten  stone. 

To  begin,  take  the  sandpaper  and  start 
to  cutting  on  one  end,  being  sure  to  work 
the  long  way  of  the  panel.  Cut  just  deep 
enough  to  go  through  the  glossy  finish  and 
no  more.  As  soon  as  the  whole  panel  has 
been  covered,  brush  off  the  dust  and  using 
the  piece  of  steel  wool  remove  all  the  small 
holes  and  blemishes,  altho  being  careful  not 
to  round  the  edges  of  the  panel. 

Now  dust  off  the  panel  and  cover  the 
surface  with  a  thin  film  of  the  oil,  rubbing 
it  in  thoroughly  with  a  piece  of  soft  rag. 
Using  the  same  rag  for  rubbing,  dust  the 
panel  with  the  rotten  stone  and  RUB.  You 
need  lots  of  elbow  grease  at  this  stage  of 
the  operation.  Clean  off  the  panel  with  a 
rag  and  the  panel  will  look  100%  better 
than  before. 
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Porto  Rican  News 

Porto  Rico  of  course  is  national  and 
properly  does  not  belong  in  this  interna- 
tional department,  but  it  is  a  long  ways 
from  the  United  States  and  until  we  grow 
to  the  point  where  we  have  a  West  Indian 
Division  we  have  no  better  place  for  the 
interesting  news  coming  from  that  little 
island  as  its  amateurs  grind  out  radio 
history. 


We  take  pleasure  in  presenting  a  photo- 
graph of  the  Board  of  Directors  of  the 
Porto  Rico  Radio  Club,  which  is  mutually 
affiliated  with  the  A.R.R.L.  and  which  club 
is  the  center  of  amateur  activities  in  the 
island.  In  this  photograph  are,  standing, 
left  to  right,  Sr.  Jose  M.  Maduro,  4KS, 
secretary-treasurer  and  director;  Sr.  Luis 
Rexach,  401,  director;  Sr.  Enrique  Camun- 
as,  4LG,  director;  sitting,  left  to  right,  Sr. 
Jesus  T.  Pinero,  4KT,  vice-president  and 
director;  Master  Luis  Rexach,  jr.,  mascot; 
and,  last  but  not  least,  Sr.  Joaquin  Agus- 
ty,  founder,  president,  and  director. 


401  continues  to  knock  'em  dead  and 
his  signals  have  now  been  reported  by 
6BCA,  Mr.  Gerard  Wilson,  at  San  Jose, 
Calif.,  which  surely  makes  him  eligible  for 
the  Transatlantic  Finals.  6BCA  used 
detector  only,  on  an  aerial  20  ft.  high— 
and  his  distance  is  about  4000  miles!  In 
reception  Mr.  Rexach  is  doing  excellent 
work  too,  and  has  copied  the  phone  signals 
of  4FT  in  Wilmington,  N.  C,  while  the 
latter  was  using  15  watts.  The  modest 
goal  of  401  is  6ZAC — and  he'll  get  there, 
too! 


Hawaii  QSO  Again 

Communication  between  6ZAC  and 
6ZAF  was  resumed  in  the  first  week  in 
October  and  A.R.R.L.  relay  traffic  is  again 
moving  across  that  portion  of  the  Pacific 
in  volume.  One  of  the  first  messages  was 
an  announcement  to  Traffic  Manager 
Schnell  on  the  resumption  of  QSO.  6ZAC 
burnt  out  a  bottle  and  was  off  the  air  for 
a  few  days  but  now  OK  again. 

An  Amateur  in  San  Salvador 

QST  has  a  long  and  interesting  letter 
from  a  gentleman  in  Santa  Ana,  El  Sal- 
vador, C.  A.,  who  signs  himself  simply 
"Sparks."  He  describes  his  interesting 
long- wave  reception,  some  short-wave 
transmission  tests  he  has  made,  and  states 
that  he  has  developed  a  particularly  effi- 
cient honeycomb  circuit  for  fchort-wave 
receiving,  of  which  latter,  by  the  way, 
we  would  be  glad  to  hear  more  from  him. 

If  these  lines  reach  his  eye,  we  would 
be  glad  to  have  him  listen  in  on  the  Trans- 
atlantic Tests,  the  schedule  for  which  is 
given  elsewhere  in  this  issue,  and  let  us 
know  what  he  hears. 


American  Amateur  Terms 

Our  foreign  correspondents  are  vastly 
puzzled  over  many  of  the  expressions  used 
by  American  amateurs,  terms  which  we 
take  for  granted  and  the  perplexity  over 
which  we  have  never  stopped  to  consider. 
For  their  information  we  will  explain  a 
few  of  the  most  commonly  used  ones: 

73 — This  is  a  signal  taken  bodily  into 
radio  from  American  land  Morse  practice, 
and  means  "best  regards." 

DX — ''Distance,"  more  exactly,  long  dis- 
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lance.  The  result  of  an  old-time  habit 
of  abbreviating  well-known  words  by  us- 
ing the  initial  letter  and  "x,"  as,  for  ex- 
ample, "weather"  is  commonly  abbreviated 
"wx." 

OM — "Old  man,"  the  common  amateur 
term  of  fellowship.  Used  indiscriminately, 
doubtless  too  much  if  anything.  Regard- 
less of  how  disrespectful  it  sounds  and 
purely  because  its  logical,  the  feminine 
is  "OW." 

FB — "Fine  business!"  meaning  "that's 
fine  news,  that's  great,"  etc. 

ND— "Nothing  Doing,"  commonly  used 
in  testing,  to  mean  that  communication  is 
too  poor  to  make  further  attempt  justified. 

"On  the  air" — Listening  in. 

"Pounding  brass" — Transmitting,  man- 
ipulating the  key. 

CUL— -See  you  later. 

Are  there  any  other  terms  that  bother 
our  correspondents? 

Letters  from  France 

This  month  we  are  fortunate  enough 
to  have  two  letters  from  France  and  we 
gladly  present  them  both. 
Dear  Brother  Amateurs: 

I  have  been  asked  repeatedly  and  very 
flatteringly  by  the  Headquarters  of  the 
A.R.R.L  to  write  for  QST  a  periodical  re- 
port of  what  we  French  amateurs  are 
doing.  I  will  very  gladly  do  my  best 
to  pick  up  for  you  the  facts  which  may  be 
of  special  interest  to  my  far  distant  read- 
ers. 

By  far  the  most  important  thing  at 
the  present  time  is  the  preparation  of  the 
Transatlantic  Tests.  Half  a  dozen  of  us, 
representing  the  most  important  French 
amateur  associations  and  magazines,  met 
in  Paris  two  weeks  ago  and  formed  our- 
selves into  a  "Comite  Francais  des  Essais 
Transatlantiques"  of  which  Dr.  Pierre  Cor- 
ret,  ex-editor  of  "TSF  Moderne"  was  unan- 
imously elected  President.  This  commit- 
tee is  taking  all  necessary  steps  towards 
the  realization  of  the  tests  and  is  also  get- 
ting in  touch  with  the  British,  Dutch, 
and  other  foreign  amateur  associations. 

As  for  the  actual  prospect  of  success 
of  the  Tests,  we  will  all  do  our  utmost, 
but  we  must  not  be  too  optimistic  and 
we  must  remember  that  this  short-wave 
work  is  new  to  most  of  us  and  that  it 
holds  surprises,  pleasant  or  otherwise,  in 
store  for  us! 

There  are  only  a  few  really  good  short- 
wave receiving  stations  scattered  over 
France.  Those  in  the  northern  part  seem 
to  have  a  fair  chance  of  success  although 
already  handicapped  by  their  position  com- 
pared with  our  British  friends;  but  here, 
away  down  south,  I  am  afraid  OM  QRN 
will  ajrain  play  us  a  bad  trick! 

As  for  transmitters,  we  will  probably 
have  half  a  dozen  sets  of  100  watts  or 


less,  all  CW.  on  waves  around  200.  Per- 
sonally I  have  been  fortunate  enough  to 
obtain  a  license  for  a  full  K.W.  tube  set 
with  AC  on  the  plates,  and  at  the  time 
of  writing  these  lines  I  am  about  to  start 
replacing  the  old  500-watt  set  at  8AB  by 
an  entirely  new  set,  including  aerial, 
ground  system  and  all!  Be  sure,  OMs,  that 
I  will  spare  no  effort  to  reach  you  as  it 
would  be  one  of  the  greatest  joys  in  my 
life! 

Best  73 's  to  all  American  amateurs. 

Leon  Deloy,  French  8AB. 
Nice,  Oct.  17  1922. 


Versailles,  Oct.  28- 

Dear  Friends: 

As  I  told  you,  there  is  going  on  now 
at  the  Champ-de-Mars  (near  the  Eiffel 
Tower),  the  first  French  radio  exposition. 
It  will  end  in  a  few  days  and  has  had 
a  very  great  success.  It  has  brought  to- 
gether 110  exhibitors  and  will  probably 
have  had  at  its  close  nearly  200,000  visi- 
tors. A  particularly  interesting  point  is 
that  it  numbers  on  its  jury  a  number  of 
radio  amateurs:  Mr.  Deloy,  who  was  un- 
fortunately not  able  to  come,  Mr  Rous- 
sel,  general-secretary  for  the  French  So- 
ciety for  the  Study  of  Radio,  and  my- 
self. I  will  send  you  soon  more  complete 
information  on  this  subject,  as  well  as 
photographs  which  I  had  made  specially 
for  my  friend  QST  and  which  I  will  proba- 
bly send  as  well  to  the  "Wireless  World" 
to  show  our  British  comrades  that  we  also 
are  starting  "to  get  into  the  game." 

I  have  already  written  you  about  the 
new  law  which  is  projected  relative  to 
radio,  which  the  postal  telegraph  adminis- 
tration had  submitted  to  the  scrutiny  of 
apparatus  builders  and  of  the  French  ama- 
teur societies.  This  project  raised  such  a 
storm  of  criticism  that  the  administration 
abandoned  it  and  has  replaced  it  by  a  pro- 
jected decree  which  is  very  different,  which 
was  in  its  turn  submitted  to  the  construct- 
ors^  of  apparatus  under  the  amateur 
societies. 

According  to  this  new  project,  it  is  nec- 
essary for  reception  to  make  a  declara- 
tion to  the  postal  telegraph  administration 
(it  is  no  longer  necessary  to  request  an 
"authorization") ;  it  is  necessary  to  pay 
an  annual  tax  of  10  francs,  radiation  must 
be  reduced  to  a  minimum  in  order  not 
to  interfere  with  neighboring  stations. 

As  regards  transmission,  mention  is 
made  for  the  first  time  of  "amateur  sta- 
tions." Up  until  now,  we  have  never  been 
anything  but  a  question  of  stations  for 
tests  and  experiments  (for  the  builders 
of  apparatus) ,  and  I  felt  that  I  was  forced 
in  "T.S  F.  Moderne,"  to  bring  up  the  ques- 
tion of  amateurs.  Now  they  are  talking 
officially  of  "amateur  stations."  It  is  nec- 
( Continued  on  page  71) 
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LEON  DELOY 

In  this,  our  overseas  number,  we  take 
great  pleasure  in  presenting  a  foreign  ama- 
teur about  whom  we  have  heard  a  great 
deal — Monsieur  Leon  Deloy.  We  have  told 
of  his  doings  in  our  International  Amateur 
Radio  department  and  of  his  station,  French 
8AB,  and  we  know  he  will  figure  promt* 
nently  in  the  coming  Transatlantics. 

Born  of  French  parents  in  Paris,  Feb- 
ruary 4,  1894,  8AB,  because  of  close  ac- 
quaintance with  his  godfather,  M.  Camille 
Fiammarion,  the  well  known  French  astron- 
omer and  scientist,  soon  developed  a  scien- 
tific turn  of  mind.  As  far  back  as  he  can 
remember,  Deloy  was  playing  with  accumu- 
lators, toy  motors,  and  telegraph  apparatus. 
In  his  own  words  he  says,  "I  remember  dis- 
tinctly learning  the  difference  between  110 
volts  and  4  volts  by  connecting  my  little 
four-volt  motor  to  the  house  mains!"  This 
indeed  was  a  promising  start. 

(Continued  on  page  63) 


W.  R.  BURNE 

One  of  our  most  prominent  English  ama- 
teurs is  Mr.  W.  R.  Bume,  2KW,  about 
which  we  have  heard  considerable.  Our 
readers  will  remember  him  from  our  May 
issue  as  being  the  chap  who  walked  away 
with  first  honors  in  receiving  by  far  the 
greatest  number  of  U.  S.  amateur  stations 
during  the  Transatlantic  Tests  of  last  year. 

Mr.  Burne  was  born  May  4,  1901,  at  Gat- 
ley,  Cheshire,  England,  educated  at  Sale 
Grammar  School,  Manchester  High  School 
of  Commerce,  and  took  a  short  course  at 
Victoria  University.  Being  too  young  for 
military  service  during  the  war  he  joined 
the  Officers'  Training  Corps.  While  at 
school  he  was  deeply  interested  in  radio 
and  as  soon  as  amateur  restrictions  were 
removed  he  again  became  the  possessor  of 
a  receiving  permit.  Later  permission  was 
received  from  the  P.  M.  G.  to  transmit. 
Never  having  had  the  advantage  of  a^y 
(Covtivncd  on  jxige  6C>) 
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Des  Moines  Radio  Association 

On  October  6th  the  Des  Moines  Radio 
Association  opened  the  A.R.R.L.  Midwest 
Convention  with  an  address  of  welcome  by 
D.  L.  Shillinglaw  in  the  absence  of  Gover- 
nor Kendall.  W.  H.  Fowler  made  a  peppy 
response  and  immediately  thereafter  the 
following  operators  were  introduced  to  the 
gang:  9AIZ,  9BYW,  9AAE,  9 ERA,  9DZE, 
9BGP,  9ASG,  9CTA,  9XAE,  9CHO,  9BXL, 
9BIF,  9IY,  and  Professor  Deal  of  9DWI. 
This  was  followed  by  a  paper  on  "Storage 
Batteries,"  by  Mr.  McCory,  and  another 
on  a  "New  Type  of  Condenser,"  by  Mr. 
Callbeck.  Professor  Deal  described  WOI. 
The  second  day  Professor  Blum  read  a 
paper  on  "Manufacture  of  Tubes,"  and 
descriptions  of  stations  9BIE,  9ARZ  and 
9AAE  were  given.  At  one  o'clock  the  gang 
got  together  again  and  discussed  A.R.R.L. 
traffic,  with  an  explanation  of  the  new  re- 
port forms  by  the  T.M.  Following  this 
Professor  C.  M.  Jan  sky  of  the  U.  of  M. 
■poke  on  the  "Amateur  Status  and  Legis- 
lation" and  later  described  the  C.W.  set 
at  the  U.  of  M.  The  affair  closed  with  a 
banquet  at  which  were  present  about  fifty 
hams  from  all  over  the  state  of  Iowa. 

St.  Louis  Radio  Association 

From  October  6th  to  11th  the  St.  Louis 
Radio  Association  promoted  a  Radio  Show 
which  turned  a  few  dollars  into  the  coffers 
of  the  treasury.  On  the  night  of  the  10th 
a  banquet  was  held  for  the  benefit  of  the 
amateurs  who  attended  the  show.  About 
fifty  were  present  at  the  banquet  when 
the  proposed  plan  of  the  A.R.R.L.  to  have 
quiet  air  from  7  p.m.  until  10:30  P.M.  was 
discussed.  It  was  a  general  get-together 
for  the  interest  of  all  A.R.R.L.  men  to 
renew  the  spirit  of  amateur  radio  in  the 
Midwest  Division. 


Radio  Council  of  Southern  New  England 

New  officers  for  the  R.  C.  S.  N.  E.  were 
elected  on  Oct.  11th  as  follows:  Robert  B. 
Easton,  president;  R.  W.  Farnum,  vice-pres- 
ident; Harold  E.  Peck,  secretary;  E.  M. 
Woodruff,  treasurer. 

West  Philadelphia  Radio  Association 

At  a  recent  meeting  of  the  W.  P.  R.  A. 
the  following  operating  regulations  were 
adopted  by  this  Association: 

1.    All  spark  coils  must  remain  silent 


after  10  p.m.  unless  given  special  permis- 
sion by  the  Operating  Committee. 

2.  Under  no  conditions  shall  a  mess- 
age remain  at  any  station  longer  than  a 
period  of  24  hours. 

3.  There  shall  be  no  wilful  interference 
with  any  other  station. 

4.  Buzzer  or  chopper  shall  not  be  used 
after  10  p.m. 

5.  Transmission  shall  stop  at  any  sta- 
tion when  told  to  by  Operating  Committee. 

6.  Before  testing,  listen  for  a  period 
of  three  minutes  and  do  not  test  for  a 
period  longer  than  five  minutes  after  8 

P.M. 

7.  All  local  work  shall  stop  after  10  P.M. 
except  for  transmission  or  reception  of 
messages  (traffic) . 

8.  All  penalties  imposed  on  any  station 
by  Operating  Committee  must  be  strictly 
adhered  to. 

9.  All  violations  of  these  regulations  by 
any  station  should  be  reported  to  the  Opeiv 
ating  Committee. 

10.  Penalties  for  violation  of  these  reg- 
ulations shall  be  made  by  the  Association. 

Y.  M.  C.  A.  Radio  Club  of  Sioux  Falls 

The  Y.M.C.A.  Radio  Club  of  Sioux  Falls 
has  started  the  ball  rolling  for  the  Second 
Radio  Convention  to  be  held  in  Sioux  Falls 
on  December  28th  and  29th.  A  general 
committee  consisting  of  Scott  Wilson, 
"Pete"  Christopherson,  Harry  Manning  and 
Welton  Rowley,  has  been  selected  to  make 
all  arrangements  for  the  affair.  The  con- 
vention held  last  year  on  the  same  dates 
was  pronounced  a  great  success  by  all 
those  attending,  and  it  is  the  aim  of  the 
committee  to  provide  even  a  better  pro- 
gram this  year.  A  registration  fee  of 
$1.00  will  be  charged. 

The  club  is  now  holding  its  meetings 
in  the  new  "Y"  building  and  it  is  believed 
that  permission  will  be  granted  to  hold  the 
convention  in  that  building.  This  will  add 
a  great  deal  to  the  success  of  the  conven- 
tion because  the  building  is  up-to-date  in 
all  respects. 

At  the  regular  meeting  of  the  "Y"  club, 
held  on  October  11th,  new  officers  were 
elected  for  the  coming  year,  and  arrange- 
ments were  made  to  start  publishing  the 
club  paper,  The  South  Dakota  Oscillator 
in  printed  form.  The  paper  will  be  issued 
every  other  week  on  Wednesday.  Meetings 
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will  be  held  every  Wednesday  evening  and 
instructions  will  be  given  in  code  and  in 
theory.  New  officers  elected  are  as  fol- 
lows: Carl  Jacobson,  president;  George 
Green,  treasurer;  Charles  Christopherson. 
secretary;  Harry  B.  Manning,  editor  of 
the  Oscillator,  and  George  Green,  business 
manager  of  the  Oscillator. 
[The  South  Dakota  Oscillator  has  been 
received  at  League  Headquarters  and  we 
recommend  it  to  any  amateur  in  the  Dako- 
ta Division,  if  he  wants  to  keep  up  with 
radio,  in  that  part  of  the  country — T.M.] 

Radio  Club  of  Greater  Kansas  City 

The  R.  C.  G.  K.  C.  has  secured  new 
Headquarters  in  the  Sweeney  Building, 
Union  Station  Plaza,  Kansas  City,  Mo. 
The  following  officers  were  elected  for 
the  ensuing  year:  Robert  R.  Moore,  pres- 
ident; George  Shirling,  vice-president; 
Bennadotte  Amderson,  secretary;  Dr.  J. 
L.  McDonald,  corresponding  secretary. 

Northern  Wayne  Radio  Club 

The  meetings  of  the  Northern  Wayne 
Radio  Club  were  resumed  September  19th 
with  an  election  of  officers  as  follows:  G. 
B.  Morse,  president;  L.  L.  Puller,  vice-pres- 
ident; M.  J.  Vinkey,  secretary-treasurer. 

The  club  is  in  a  membership  drive  to 
double  its  number  and  is  making  every 
effort  to  help  the  broadcast  listener  by 
adopting  the  A.R.R.L.  policy  of  quiet  air 
from  7  p.m.  until  10:30  P.M. 


Columbus  Radio  Club 

The  C.  R.  C.  and  the  Mayor's  Committee 
on  radio  adopted  the  following  rules  which 
were  agreed  to  by  all  delegates: 

All  spark,  continuous  wave  and  amateur 
radiophone  sets  (regular  and  special 
licensed  amateurs  included)  which  are  lo- 
cated in  the  city  of  Columbus,  Ohio,  or 
whose  owners  are  members  of  the  Colum- 
bus Radio  Club,  shall  not  transmit  between 
the  hours  of  7  and  10  p.m.  nightly,  except 
Saturday.  These  hours  shall  be  known  as 
"quiet  hours." 

All  broadcasting  stations  located  in  the 
city  of  Columbus  or  whose  owners  are 
members  of  the  Columbus  Radio  Club,  may 
transmit  any  night  during  the  quiet  hours, 
except  as  follows:  There  shall  be  no  local 
broadcasting  between  the  hours  of  9  P.M. 
and  10  p.m.  nightly  during  the  quiet  hours. 

All  testing  of  the  transmitting  sets  of  all 
local  amateurs  and  broadcasting  stations 
shall  be  done  between  the  hours  of  6  a.m. 
and  5  p.m.  The  time  used  shall  be  Colum- 
bus time.  These  rules  cannot  be  changed 
without  the  consent  of  all  participants  of 
this  agreement. 

Radio  Club  of  Hartford 

On  October  20th  the  R.  C.  H.  opened 
its  winter  season  with  its  first  meeting  at 
the  Hotel  Bond.    Plans  for  local  control 


were  discussed  and  it  was  agreed  that  * 
committee  consisting  of  three  men  at  least, 
be  appointed  as  a  "Vigilance  Committee" 
whose  duty  it  is  to  investigate  all  reports 
of  interference  from  broadcast  listeners 
before  10:30  p.m.  The  interference  in 
Hartford  is  so  infrequent  that  it  was  not 
thought  advisable  to  adopt  a  hard  and 
fast  rule  of  an  absolutely  quiet  air  during 
the  evening,  but  that  stations  may  trans- 
mit whenever  they  desired  provided  no  in- 
terference is  reported  by  broadcast  lis- 
teners. 

"Michigan  RadioUt" 

The  Michigan  Radioist,  which  is  pub- 
lished under  the  auspices  of  the  affiliated 
clubs  of  Michigan,  is  about  the  liveliest 
sectional  organ  we  have  seen.  It  is  just 
brimming  over  with  enthusiasm  for  the 
radio  amateur  and  the  A.R.R.L. 


LEON  DELOY 

(Continued  from  page  61) 
The  first  radio  get  Deloy  ever  saw  was 
on  a  steamer  in  1909.  The  following  year 
he  installed  his  own  receiver  with  electroly- 
tic detector  and  learned  the  code,  copying 
the  press  sent  every  night  from  Eiffel  Tower 
at  slow  speed,  until  in  1912  he  passed  the 
first  class  commercial  examination,  and  in 
1913  he  passed  his  bachelorship.  (Degree  of 
B.S.;  that  is,  he's  still  single.  Y.L's  take 
notice.)  The  real  ham  fun  began  when  the 
transmitter  was  installed  on  his  father's 
yacht  in  1914.  Later  in  the  year  Deloy 
joined  the  French  Army  and  went  to  the 
radio  training  camp.  In  March,  1915,  he 
was  detailed  to  the  Eiffel  Tower  station 
where  he  had  the  pleasure  of  being  the 
first  to  call  an  American  station  ( WSL) .  At 
"PL"  this  French  amateur  was  the  first  in 
France  to  copy  signals  from  NPL,  KET,  and 
the  U.  S.  Navy  arc  at  San  Francisco. 

Mr.  Deloy  first  came  to  our  attention 
shortly  after  September  1917  when  he  was 
detailed  to  this  country  by  General  Ferris 
and  was  attached  to  our  Navy  Department 
in  the  office  of  Capt.  D.  W.  Todd  and  later 
Admiral  Bullard,  Directors  of  Naval  Com- 
munications, until  August,  1919.  During 
this  visit  he  formed  many  close  friendships 
with  some  of  our  boys  prominent  in  ama- 
teur affairs  and  many  stations  were  visited 
on  both  coasts  and  the  Gulf. 

Returning  to  civilian  life,  he  at  once  in- 
stalled a  modern  receiver  at  his  home  in 
Nice  and  did  his  best  during  the  Trans-At- 
lantics  in  December  of  last  year  to  hear 
some  of  the  U.  S.  Amateurs.  However,  he 
only  heard  one  station  sending  "TEST"  and 
terrib^  static  prevented  his  reading  the  call 
letters.  Deloy  took  out  the  first  amateur 
transmitting  license  in  France  and  with  his 
500  watt  C.W. .  established  two-way  com- 
( Concluded  on  page  66) 
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IF  B 

Amateui-  R^dio 
Station^ 

9AAU,  St.  Louis,  Mo. 


9AAU  is  the  station  of  Dr.  Chas.  L. 
Klenk,  president  of  the  St.  Louis  Radio 
Assn.,  located  at  3148  Halliday  Ave.,  St. 
Louis,  Mo.  Most  of  the  apparatus  and 
the  arrangement  of  the  station  is  shown 
in  the  photo,  to  which  we  need  supple- 
ment but  little. 


The  C.W.  set  shown  to  the  left  of  the 
photo  twitters  along  on  four  5-watt  tubes, 
pulling  the  juice  from  a  600-volt  generator. 
As  may  be  seen,  the  panel  contains  the 
full  complement  of  rheostats  and  meters, 
as  well  as  dials  for  wave-length  adjust- 


The  aerial  is  of  the  T  type,  with  the 
flat-top  portion  55  ft.  long  and  60  ft. 
high,  and  is  composed  of  eight  wires  with 
a  down  lead  in  the  form  of  a  cage.  The 
ground  consists  of  four  2-inch  pipes  eight 
feet  in  the  ground. 

This  station  is  decorated  with  a  good 
spark  set  consisting  of  a  one-kilowatt  Acme 
transformer,  J-Ray  gap,  Dubilier  conden- 
ser, and  a  husky  oscillation  transformer 
made  of  two-inch  ribbon.  Although  this 
set  is  not  to  be  sneezed  at,  Doc  Klenk 
forgot  to  mention  any  records  made  with 
the  spark,  so  we  will  turn  next  to  the 
C.  W.  outfit. 


ment.  Various  keys  or  microphones  may 
be  connected  in  by  means  of  the  plug  and 
jack  arrangement  and  the  set  as  a  whole 
presents  a  very  pleasing  appearance.  On 
voice,  9AAU  has  been  heard  in  Haughton, 
Mich.,  Denver,  Colo ,  and  Orlando,  Fla. 
The  C.W.  has  been  quite  generally  heard 
all  over,  San  Francisco  and  Ketchikan, 
Alaska,  being  among  the  best  records. 

Practically  everything  in  this  station  ex- 
cept the  Grebe  CR-9  is  home-made.  A 
glance  at  the  wall  proves  that  the  appara- 
tus at  9AAU  works. 
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1XZ,  Worcester,  Mass. 

1XZ  is  the  station  of  Clark  University, 
at  Worcester,  Mass.  Although  last  season 
1XZ  was  hampered  by  a  poor  aerial,  traffic 
was  handled  into  the  9th  district  by  the 
operating  staff.  As  migtr  i  expected,  no 
trouble  is  experienced  in  ^__-ing  operators 
for  the  station;  the  biggest  trouble  is  keep- 
ing them  away,  especially  during  school 
examination  week. 


120  cycle  synk  set,  all  of  which  have  been 
junked  and  replaced  by  three  50-watters, 
much  to  the  regret  of  the  local  postmaster. 
The  filaments  are  heated  by  a  large  stor- 
age battery  and  the  plates  are  kept  from 
freezing  by  a  1000-volt,  500-watt  D.C.  gen- 
erator driven  by  a  %-h.p.  motor.  With 
nine  volts  on  the  filaments  the  tubes  "perk" 
along  merrily  to  the  tune  of  5.5  thermo- 
couple amperes  in  the  aerial. 

The  receiving  set  is  a  Z-Nith  and  is  used 


The  transmitter  consists  of  two  U.V.204 
tubes  rated  at  a  quarter  kilowatt  each, 
used  in  the  reversed  feed-back 
circuit.  A  very  neat  motor- 
generator  set  with  exciter  sup- 
plies 2000  volts  which  is  fed  thru 
a  good  filter  the  tubes.  Keying 
is  accomplished  in  the  middle 
tap  of  the  filament  transformer. 

The  receiver  is  a  Westinghouse, 
capable  of  tuning  up  to  3000 
meter,  and  is  used  with  two  steps 
of  audio-amplification. 

The  aerial  that  has  been  used 
was  a  six-wire  cage,  80-ft.  long 
and  30-ft.  high.  With  the  new 
sticks  there  is  no  doubt  that  1XZ 
will  be  a  common  call  in  the  log 
books  of  many  amateurs. 

8UE,  Lancaster,  N.  Y. 

8UE,  owned  and  operated  by  N.  Shaefer, 
at  Lancaster,  N.  Y.,  is  one  of  the  C.W. 
stations  often  heard  on  the  air. 

8UE  was  formerly  8AGK  and  better 
known  by  its  25-cycle  spark  and  later  the 


with  a  detector  and  three-step  mounted  in 
the  cabinet  above.    A  "B"  battery  of  70- 


volts  made  of  test  tubes  and  Edison  ele- 
ments is  used  and  proves  very  satisfactory. 

Fine-mesh  fence  wire  is  used  for  the 
counterpoise  and  is  made  of  one  stretch 
70-ft.  long  and  5-ft.  wide  directly  under 
the  antenna  and  8-ft.  above  ground.  The 
aerial  is  a  "T"  type,  70-ft.  high  and  78-ft. 
long,  and  consists  of  five  wires  on  16-ft. 
spreaders.    In  four  weeks  operation  8UE 
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was  reported  in  every  state  east  of  the 
Mississippi  river  and  many  west.  8UE  is 
QRV  for  ur  msgs. 

9ZL,  Neenah,  Wis. 

9ZL,  formerly  9GK,  is  owned  and  oper- 
ated by  Cornelius  and  William  Quinn,  of 
Neenah,  Wisconsin,  both  of  whom  have  had 
not  a  few  years  at  commercial  and  amateur 
brass  pounding. 

Many  types  of  aerials  were  experimented 
with,  including  the  cage,  and  the  fan  type 


power  amplifier.  This  may  sound  like  ex- 
cess amplification,  but  the  Quinn  brothers 
have  their  station  in  a  restaurant  and  an 
electric  piano  pounding  ten  feet  away  adds 
to  the  noise,  so  all  the  receiving  power 
obtainable  is  appreciated. 

__         L£ON  DELOY 

(Concluded  from  page  61) 
munication  with  British  2FQ  this  spring. 
8AB  has  since  been  logged  by  British  and 
Dutch  amateurs  more  than  a  thousand  miles 
distant. 


was  finally  reverted  to  as  the  best  be- 
cause of  its  excellent  radiating  qualities. 
With  2% -amperes  input  into  the  fan  an- 
tenna this  station  was  one  of  the  first  to 
be  reported  by  6ZAC  in  Hawaii  and  has 
since  been  reported  on  several  occasions. 

Four  5-watt  tubes  are  used  with  the 
Hartley  circuit  and  by  recent  "diddling" 
the  antenna  meter  has  been  coaxed  up 
to  3  %  -amperes.  On  the  transmitter  panel 
may  be  seen  the  filament  rheostats,  an- 
tenna ammeter,  filament  voltmeter,  and 
plate  milliammeter.  The  voltmeter  is  ar- 
ranged on  a  plug  so  it  can  be  used  with 
each  individual  tube  for  correct  filament 
adjustment  by  plugging  in  jacks  connected 
to  the  tube  filament  leads.  A  straight  key, 
bug,  and  omnigraph  (?)  are  used. 

The  honeycomb  set  shown  at  the  top 
is  used  for  long  waves  and  a  short  wave 
regenerative  receiver  is  used  for  amateur 
work.  This  latter  set  is  equipped  with 
two  stages  of  radio  frequency  amplification 
in  conjunction  with  a  three  stage  Magnavox 


Leon  Deloy  was  asked  a  year  ago  by 
General  Ferrie  to  take  charge  of  the  ama- 
teur part  of  the  Societe  des  Amis  de  la 
T.S.F.  and  is  also  associate  editor  of  UOnde 
Electrique,  and  founder  and  president  of 
the  Radio  Club  de  la  Cote  d'  Azur  but  we 
expect  his  greatest  fame  will  be  when  he 
establishes  communication  with  American 
amateurs  this  coming  winter. 
__  ______ 

( Continued  from  page  61) 
technical  instruction  in  wireless,  its  study 
has  been  pursued  as  an  amateur  and  a 
considerable  portion  of  the  gear  is  home- 
made. Unfortunately  he  was  not  far  enough 
ahead  for  the  first  Transatlantic  Tests  in 
February,  1921. 

A  month  before  the  second  test  Bume 
had  the  misfortune  to  hurt  his  foot  and  had 
given  up  all  hope  of  entering  the  test. 
With  a  desperate  effort  and  a  true  ham's 
determination  he  managed  to  rush  together 
(Concluded  on  page  69) 
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The  Second  District  Executive  Radio 
Council  has  "cleaned  house"  and  got  on  a 
purely  amateur  basis,  completely  ridding 
itself  of  commercialism.  This  is  the  best 
news  we  have  had  in  a  long  time  and  we 
offer  our  hearty  congratulations.  Mr. 
Arthur  A.  Hebert,  2MP  of  Nutley  N.  J., 
and  incidentally  A.R.R.L.  treasurer,  is 
president  of  the  Council  and  Capt.  Droste 
of  the  Signal  Corps,  a  splendid  amateur,  is 
the  new  vice-president. 

The  Council,  it  will  be  remembered,  has 

rthe  largest  and  most  successful  radio 
m  ever  seen  in  New  York;  indeed  it 
was  the  success  of  their  last  affair  that 
awoke  the  professional  promoters  to  the 
possibilities  of  radio  exhibits.  Their 
annual  affairs  are  the  culmination  of  all 
radio  for  the  season,  and  success  is  as- 
sured when  the  affairs  are  in  the  hands  of 
practical  amateurs.  This  season  instead  of 
the  public  show  the  Council  is  going  to  have 
a  three-day  amateur  convention,  with  a 
radio  show  for  amateurs.  The  roof  garden 
and  adjoining  Butterfly  Room  at  the  Hotel 
Pennsylvania  have  been  obtained  for  March 
1st,  2d,  and  3d.  The  various  clubs  affili- 
ated with  and  making  up  the  council  will 
have  booths,  there  will  be  some  historic 
radio  exhibits,  and  a  manufacturer's  show 
of  apparatus  of  interest  to  amateurs.  In 
order  to  keep  the  crowd  within  bounds  and 
not  have  a  repetition  of  last  year's  terrific 
crush,  tickets  will  be  sent  to  the  different 
Second  District  clubs  for  distribution.  The 
convention  will  be  open  only  to  licensed  am- 
ateurs and  their  friends.  There  will  be  24 
booths  open  to  bona-fide  radio  manufactur- 
ers, but  dealers  will  not  exhibit. 

The  Council  and  the  A.R.R.L.,  with  their 
respective  magazines  The  Modulator  and 
QST,  will  keep  open  house  and  greet  you 
there. 

The  classical  New  York  radio  show  for 
the  general  public  this  year  is  the  American 
Radio  Exposition,  which  will  be  held  at 
Grand  Central  Palace  from  Dec.  21st  to 
30th,  inclusive.  We  have  rather  favored 
the  idea  of  three  big  annual  radio  shows, 
in  Frisco,  Chicago  and  New  York.  This  is 
the  New  York  one.  The  management  is 
going  about  things  in  a  high-grade  manner 
and  every  indication  is  that  the  affair  will 
be  a  classic.  The  Second  Dictrict  Council 
and  the  A.R.R.L.  will  be  on  hand  in  Booths 


14-A  and  14-B,  with  Bill  Crosby  and  his 
wicked  gang  from  The  Modulator,  and 
Charlie  Service,  Fred  Schnell  and  Ye  Ed 
from  League  headquarters.  All  amateurs 
are  invited  to  drop  around  and  see  us;  we 
hope  to  have  the  latest  red-hot  Trans- 
atlantic news  on  tap.  Folks  interested  in 
joining  the  League  or  a  local  radio  club 
will  be  welcome  and  we  will  be  glad  to  do 
our  very  best  for  anyone  interested  in  radio. 

Signal  Report  Cards 

Have  you  got  a  good  card  for  reporting 
signals  heard?  Send  us  one,  will  you? 
We  want  to  find  out  what  the  best  arrange- 
ment is,  and  will  publish  several  of  the 
best  ones  for  general  interest.  We  offer 
five  pads  of  A.R.R.L.  message  blanks  to 
the  station  sending  in  the  best  card  by 
Jan.  1st. 

In  erecting  Beverage  wires,  don't  forget 
to  determine  the  proper  direction.  Radio 
directions  are  along  an  arc  of  the  great 
circle  thru  the  points  of  transmission  and 
reception.  The  shortest  distance  from  us 
to  England  and  France  is  not  along  a  line 
running  east,  but  from  the  Atlantic  states 
is  almost  north-east  and  from  the  Pacific 
states  is  still  further  to  the  north.  Stretch 
a  string  on  a  globe  and  youll  get  a  sur- 
prise. Then  try  your  hand  with  the  for- 
mula on  page  12  of  July  QST,  if  you  can 
work  trigonometry,  and  lay  out  your  an- 
tenna, remembering  also  that  your  com- 
pass probably  points  quite  a  bit  to  one 
side  or  the  other  of  the  true  north.  If  you 
don't  know  this  declination,  ask  a  surveyor 
or  consult  a  high  school  physics  textbook. 

How  many  of  you  have  noticed  in  cutting 
off  the  filament  of  an  audio  amplifier  how 
the  signals  suddenly  increase  for  a  second? 
Can  anybody  explain  the  effect?  It  isn't 
super-regeneration;  but  what  is  it,  and  has 
anybody  any  idea  how  that  immense  ad- 
ditional amplification  might  be  made  per- 
manently available? 

A  contributor  in  the  British  "Amateur 
Wireless"  points  out  that  in  the  short 
time  necessary  to  burn  out  a  tube,  one  is 
spending  money  at  the  rate  of  $50,000,- 
000,000  a  year.  We  can  all  live  like  mil- 
lionaires, fellows,  but  only  for  a  twentieth 
of  a  second  at  a  time. 
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Read  'em  and  Weep! 

M.  B.  Lowe,  well  known  ship  operator, 
reports  French  8AB  QSA  957  miles  due 
west  of  FFU,  on  the  west  coast  of  France, 
using  one  stage  audio. 

1BNL  at  Saco,  Me.,  reports  that  with 
one  five-watt  tube  and  an  antenna  current 
of  a  quarter  of  one  ampere,  he  has  been 
heard  by  7IP,  7UF,  X05,  and  LS4  in  Liver- 
pool, England. 

9AWM,  at  Sleepy  Eye,  Minn.,  logged 
6ZAC  of  Hawaii  calling  9ZN,  and  gave  9ZN 
a  QSQ.  6ZAC  heard  9AWM  and  called 
him,  after  which  two  eastbound  msgs  were 
handled  and  one  westbound  msg  without  a 
hitch.  6ZAC  used  one  50-watter  and  4 
amps,  in  the  aerial  while  9AWM  used  one 
250-watter  but  only  900-volts  on  the  plate. 

6KA,  6XAD,  7ZO,  and  5KC  continue  to 
be  heard  all  over  the  east  coast,  according 
to  dozens  of  reports  we  have  been  getting. 

When  2GN  on  Long  Island,  using  a  5- 
watt  tube  and  plate  supply  from  a  Ford 
coil,  can  be  copied  in  Winnipeg  on  one  tube, 
we  say  it  is  not  so  bad.  9DDY,  in  Cabery, 
111.,  with  the  same  kind  of  transmitter 
worked  65  DX  stations  in  11  states  during 
October. 

8ZY  has  heard  these:  6ZZ,  6ZG,  6ZF, 
6ZM,  6ZK,  6XJ,  (6XAD),  6BSA,  6EN, 
6KA,  7 AD,  7ZU. 

6ABX  gets  into  N.  Y.  on  10-watts. 

8ZZ  was  copied  by  twelve  California 
stations  during  October. 

9ZN,s  new  500-cycle  I.C.W.  is  terrific  on 
both  coasts  and  readable  thru  heavy  static 
at  6ZAC. 

6ZAC  reports  the  following  heard  on  ten 
nights:  2FP,  Can.  4BV,  4BQ,  5ACF,  5NK, 
5TJ,  5SF,  5PX,  5XAD,  5ZAW,  5ZH,  5ZA 
8BUM,  8WR,  9AMB,  9ANQ,  9APH,  9AWM 
9AOG,  9BEY,  9BJI,  9DSM,  9GK,  9MF 
9XAQ,  9YAJ,  9ZAF,  9ZX. 

We  hear  that  the  various  lAAW's  will 
be  on  again  for  the  coming  transatlantics 
with  the  same  spark  heard  by  Godley  at 
Ardrossan  last  year.  You  receiving  sta- 
tions in  New  England,  swing  a  wicked 
loop.  There  is  only  one  1AAW  and  he  is 
at  Georgetown,  Mass.,  at  present  using  5 
watts  C.W. 

In  the  Reinartz  article  in  October  QST, 
the  grid  condensers  are  evaluated  at  .0025 
mfds.  in  the  first  diagram  and  its  descrip- 
tion, whereas  they  should  be  .00025  mfds. 
For  those  having  difficulty  in  getting  this 
new  circuit  to  oscillate,  we  suggest  a 
shorter  aerial  or  a  larger  choke. 

And  after  all  this  arguing  about  solder- 
ing to  water  pipes,  9BAV  comes  along  with 
the  bright  suggestion  that  if  the  water  is 
shut  off  and  the  pipe  drained,  the  solder- 
ing is  easy  with  a  blow  torch  and  acid  core 
solder.  After  the  joint  is  made,  the  acid 
should  be  washed  off  with  strong  soap 
and  water. 


Letters  continue  to  roll  in  regarding 
the  dark  horse  of  last  year's  Transatlan- 
tics, "1AAW."  In  our  September  "Com- 
munications" we  published  one  such  letter; 
now  we  have  another  from  a  chap  sign- 
ing himself  "S.  E.  T."  who  says  very 
frankly  that  our  September  contributor 
didn't  tell  the  truth  and  that  he,  S.  E.  T., 
helped  another  bird  operate  station  1AAW 
somewhere  in  New  Jersey  with  a  3  k.  w. 
spark.  Then  we  have  a  real  line  on  a 
fellow  in  Maine  who  has  plenty  of  money 
and  therefore  lots  of  noise-making  appa- 
ratus but  too  much  laziness  to  get  a 
station  license  of  his  own,  prefering  to 
use  anybody  else's  call,  and  1AAW  might 
have  taken  his  fancy  that  particular  night. 
Personally  we  think  that  it  might  have 
been  9AAW,  as  he  fitted  the  specifications 
perfectly  except  for  the  numeral.  It  is  one 
of  those  mysteries  that  probably  never  will 
be  solved. 

Many  moons  ago  we  to'd  in  QST  how  the 
shack  of  F.  M.  J.  Murphy  at  8ML,  Cleve- 
land, had  been  completely  cleaned  of  all  its 
valuable  apparatus.  Cleveland  dailies  re- 
cently chronicled  the  sequal.  It  seems  that 
all  last  winter  and  spring  a  crop  of  illegal 
two-letter  stations  flourished  in  Cleveland, 
one  "LX"  in  particularly  raising  cain,  and 
making  life  thoroly  miserable  for  Cleveland 
amateurs  with  all  the  little  tricks  known 
to  the  Lizzie  Lispers — except  that  he  had 
a  QSA  like  a  half  k.w.  8BK  swung  a- 
wicked  loop  and  got  his  general  direction, 
and  8BDV  chased  up  and  down  alleys 
listening  for  the  crashing  spark  until  final- 
ly the  joint  was  located.  Ensued  a  friend- 
ly call,  whereupon  8BDV  reported  enough 
junk  to  operate  Radio  Central  and  cor- 
responding in  spots  to  the  deceased  from 
8ML's  shack.  With  8UK  and  8BK  and  two 
detectives,  8 ML  visited  the  radid  museum 
and  found  that  an  18-year  old  boy  on  a 
$10-a-week  salary  had  accumulated  equip- 
ment for  three  k.w.  sharks,  a  C.W.  trans- 
mitter in  a  cabinet  with  bakelite  panels  5 
ft.  long,  long  and  short-wave  receivers  and 
three  step,  motor  generators  in  operating 
and  post-mortem  condition,  and  everything 
to  demonstrate  the  stunts  in  Hopkin's  "Ex- 
perimental Science."  The  young  prodigy 
was  loaded  into  the  perambulator  and 
eventually  came  to  trial.  He  had  stolen 
goods  before  and  now  graces  the  Mans- 
field Reformatory,  since  which  time  there 
have  been  no  more  radio  robberies  in 
Cleveland. 

9XZ  rates  the  rubber  ohm  saw  for  sign- 
ing off  with  "23  Old  Man,  Good  Night." 


T'was  Ever  Thus:  "Ur  CQ  sigs  hrd  QSA 
vy  OM." 


9CS  has  a  niftv  card  scheme  which 
includes  photos  of  his  station. 
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Dem  these  amateur  phones  who  pro- 
nounce their  call  letters  while  they  gargle 
a  sore  throat.  Can't  tell  who  they  are. 
Why  not  use  the  Navy  phone  code  as  God- 
ley  did  in  his  reports  from  MUU  last  year: 
able,  boy,  cast,  dog,  easy,  fox,  etc.?  P'rin- 
stance,  "Eight  able  watch  pup  calling  two 
oboe  mike."  Get  more  report  cards,  then, 
too. 


Mr.  C.  A.  Lowry,  of  Toronto,  reports 
that  he  has  noted  a  variation  In  reception 
in  accordance  with  variations  in  the  mag- 
netic flux  of  the  earth's  crust  as  indicated 
on  isometric  charts  prepared  by  the  Cana- 
dian Government  for  the  benefit  of  mari- 
ners. The  possibilities  of  this  matter  will 
interest  some  of  our  more  scientifically- 
inclined  members. 


Fred  Terman,  6AE,  old  A.R.R.L.  mem- 
ber, is  at  M.  I.  T.  this  winter  and  doubt- 
less will  be  heard  on  the  air  from  1XM. 


Lots  of  so-called  "French"  tubes  on  the 
market  now,  made  by  various  people 
whose  names  do  not  appear  on  them.  Most 
of  them  are  gassy  and  so  are  fair  detectors 
when  you  get  a  good  one  but  almost  all 
are  irregular  in  characteristics  and  opera- 
tion.   Be  careful  what  you  buy. 


At  last  the  shy,  bashful  2TS  has  fallen 
in  love.  He  has  been  seen  wandering 
around  town  trying  to  sell  spare  parts  of 
his  set.  In  fact,  just  as  we  are  going  to 
press,  we  learn  that  he  was  seen  offering 
to  exchange  his  whole  set  for  a  couple  of 
theatre  tickets! 


Many  of  our  readers  have  perhaps 
wondered  at  the  values  of  the  various  con- 
densers in  the  Radio  Corp.  book  entitled, 
"Radio  Enters  the  Home,"  so  here  they 
are: 

W.E.  type  No.      Capacity      Votlage  test 
21AA       .85—1.15    mfd.    1000  A.C. 
21R         .1  —  .135  mfd.      500  A.C. 
21U         .05—  .068  mfd.    1200  A.C. 


Radio  Wives 

Nowadays  it  isn't  "can  she  cook — can 
she  sew?"  These  up-to-the-minute  radio 
flappers  don't  go  by  old  rules.  Can  she 
tune  an  Armstrong  souper?  Can  she 
climb  a  75-ft.  mast  while  hubby  jams  the 
key  to  see  if  the  old  spark  radiates  as 
much  juice  as  the  C.W.?  Or  one  of  the 
lesser  credentials;  does  she  know  the  code? 
She's  got  to  so's  she  can  listen  to  her  hus- 
band's conversation  with  that  pretty  re- 
generative blond  around  the  corner  of  the 
next  state.  And  least  of  all  recommenda- 
tions: can  she  stand  all  that  mess  of  iunk 
surrounding  a  Fleming  vacuum  right  plank 
bang  in  the  living  room? 

— 6ADF 


Overheard  at  Lunch 

K.B.W. — Say  Schnell,  I  would  like  to 
have  a  nice  "cut-a-way"  coat  to  match  the 
hat  I  won  on  the  Trans-Atlantic  tests. 

F.H.S. — All  right,  OM,  we  will  have  an- 
other series  of  Trans- Atlantic  tests  in  De- 
cember. 

(K.B.W.  will  take  on  all  comers  to  the 
tune  of  a  new  coat.) 

6EN  has  been  using  two  50-watt  tubes 
for  over  eight  months  with  3000-volts  on 
the  plates.  The  milliameter  reads  up  to 
500  and  is  shunted  to  keep  from  blowing 
it  to  smithereens  when  the  key  is  pressed. 
When  transmitting,  the  room  is  lit  up 
as  if  from  a  flashlight! 

One  manufacturer  recommends  "loaf- 
ing coils"  for  those  who  hang  around  360 
meters. 


No  wonder  6AJF  does  such  DX  on  15 
watts!  The  junk  is  mounted  on  a  Ouija 
board ! 


For  those  who  use  a  Magnavox  in  place 
of  the  cans,  R.  L.  P.  says  that  if  the  step- 
down  transformer  burns  out  a  Ford  coil 
can  be  substituted  with  equal  results. 

8ZZ  has  a  $25,000  ground!  It  is  com- 
posed of  a  five  year's  supply  of  copper 
color  engraving  plates,  250  in  all,  costing 
originally  $100  each. 

Old  brass  or  copper  tubing  secured  at 
any  garage  can  be  bent,  flattened,  and 
drilled  on  the  flattened  ends  to  make 
many  useful  brackets  and  supports. 

1GV,  whom  we  hear  on  the  air  so  much, 
is  Mr.  H.  H.  Tilley.  Cards  should  be  ad- 
dressed care  of  Pitts  Radio  Store,  Wool- 
worth  Bldg.,  Providence,  R.  I. 

Spark  is  fast  going  west. 


W.  R.  BURNE 

(Concluded  from  page  66) 

a  four-valve  set  and  heard  2FP  at  2:33 
a.m.  on  the  first  day  of  the  test.  This  is 
the  first  official  record  of  an  amateur  signal 
from  this  country  crossing  the  ocean. 

Mr.  Bume  is  a  member  of  the  Man- 
chester Wireless  Society,  an  Honorary 
Member  of  the  Liverpool  Society  and  Bolton 
Society,  and  Honorary  Vice-President  of 
the  Blackpool  Wireless  Society.  A  special 
transmitting  permit  has  been  granted  the 
Manchester  Society  for  testing  to  America 
and  a  big  one  kilowatt  tube  set  is  being 
installed  by  a  committee  on  which  Brother 
Bume  is  taking  active  part.  The  keen  in- 
terest taken  in  amateur  radio  by  this  live- 
wire  enthusiast  is  typical  of  many  of  the 
English  amateurs  who  are  up  on  their  toes 
for  this  season's  tests. 
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(A  department  formerly  known  as  "With  Our  Radio  Phone  Listeners") 


Radio  Directs  Construction  Job 

Just  over  the  crest  of  the  Kaiser  Range 
in  the  Sierras,  at  an  altitude  of  nearly 
10,000  feet,  the  Southern  California  Edison 
Co.  is  operating  three  continuous  wave 
(C.W.)  stations  for  the  direction  of  the 
work  of  4500  construction  men.  This  win- 
ter 500  men  will  go  into  camp  behind  thirty 
miles  of  impassable  snowdrifts  to  push  for- 
ward during  the  winter  the  greatest  piece 
of  tunnel  construction  now  in  progress  in 
the  western  hemisphere. 


The  headquarters  station  at  Cascada  is 
at  an  elevation  of  5,000  feet  and  in  a 
canyon  2,000  feet  deep  with  abrupt  walls 
on  three  sides.  The  construction  camps 
are  eight  miles  distant  with  unusually  poor 
territory  between.  Three  transmitters  of 
one-half  kilowatt,  equipped  for  straight 
C.W.,  buzzer  modulated,  or  phone,  are  used 
and  work  very  well.  The  antennae  are 
about  140  feet  high  and  during  the  evening 
periods  when  orders  are  not  being  trans- 
mitted, entertainments  from  various  broad- 
casting stations  are  received  and  the  iso- 
lated men  know  the  news  of  the  world  as 
quickly  as  other  people  read  it  in  the  news- 
papers. 

woe 

One  of  the  latest  broadcasting  stations 
to  cover  great  distances  is  WOC,  the  sta- 
tion of  the  Palmer  School  of  Chiropractic 
at  Davenport,  Iowa.  This  station  has  been 
heard  on  both  coasts  QSA  and  the  selec- 
tions we  have  heard  here  in  Hartford  from 
WOC  seem  better  than  the  average.  The 
printed  weekly  program  is  a  beautiful 
booklet. 


Receiving  Aerials 

It  is  a  quite  general  opinion  that  a  single 
circuit  tuner  %  cannot  differentiate  between 
stations  on  adjacent  wave-lengths  as  well 
as  a  properly  operated  three  circuit  tuner. 
For  this  reason  we  have  always  favored 
this  latter  type,  especially  in  congested 
communities,  and  in  October  published  in 
this  department  some  suggestions  on  how  to 
.  get  the  most  out  of  this  type  of  set.  How- 
ever, there  is  another  factor  about  which 
we  have  heard  little  but  which  seems  to 
have  an  effect  on  the  sharpness  of  tuning, 
and  that  is  the  design  of  the  receiving  an- 
tenna. • 

The  ideal  receiving  system  should  tune 
to  one  wave-length,  and  all  other  signals 
on  nearby  waves,  even  tho  of  intense  power 
and  next  door,  should  not  be  heard.  When 
listening  on  360  meters  to  a  DX  (distant) 
station  your  local  broadcasting  station  on  a 
wave  almost  the  same  should  not  be  heard 
if  you  have  an  ideal  receiving  system,  and 
amateurs  in  the  same  block  could  work  at 
any  time  without  you  hearing  them  until 
you  were  almost  exactly  tuned  to  their 
wave.  But  ideals  are  seldom  realized  and 
we  must  compromise  all  the  way  thru.  We 
cannot  construct  an  antenna  of  zero  height 
and  length  nor  can  we  conveniently  wind 
tuners  with  wire  larger  than  fire  hose  in  an 
effort  to  accomplish  an  ideal,  but  by  know- 
ing what  we  are  aiming  at  we  will  come 
nearer  the  mark  than  if  we  had  nothing  to 
aim  at. 


The  big  bugaboo  in  radio  (outside  of 
QRN,  QRM,  "rotten  fists,"  and  a  few  other 
things)  is  resistance.  Resistance  is  almost 
invariably  a  loss;  and  in  receiving  circuits 
it  is  worse  than  that  for  not  only  is  the 
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signal  strength  decreased  but  the  tuning 
is  broader  and  interference  becomes  greater. 
Therefore  our  aim  is  to  keep  the  resistance 
as  low  as  possible. 

It  appears  from  what  we  have  been  able 
to  gather  that  a  long  and  high  aerial,  such 
as  we  often  see  installed  for  broadcast  re- 
ception, makes  tuning  to  one  wave-length 
alone  a  difficult  if  not  impossible  operation. 
Experience  is  pointing  out  that  for  real 
selective  reception  the  aerial  should  be 
much  lower  and  shorter  than  we  commonly 
find. 

The  reason  for  this  is  undoubtedly  be- 
cause of  lower  resistance.  The  resistance 
of  an  antenna  is  the  result  of  many  factors 
and  the  chief  offender  is  known  as  "radia- 
tion resistance."  This  varies  for  different 
wave-lengths  (see  curves  on  pages  18  and 
19  of  April  QST)  and  is  at  a  minimum  at 
a  point  roughly  50  per-cent  above  the  fun- 
damental wave-length  of  the  aerial.  A  high 
antenna  has  high  radiation  resistance  which 
is  added  to  the  other  resistances  and  makes 
broad  tuning.  A  long  antenna  has  such  a 
great  fundamental  wave-length  that  it  is 
generally  more  than  the  wave  it  is  desired 
to  receive  so  only  a  small  number  of  turns 
for  coupling  is  allowable  and  a  series  con- 
denser must  be  inserted  to  reduce  the  wave 
and  this  condenser  must  be  used  at  low 
values.  This  condenser  means  more  re- 
sistance. 

On  the  other  hand  a  short  aerial  permits 
the  insertion  of  considerable  inductance  in 
the  aerial  circuit  to  get  the  desired  wave- 
length, and  this  has  an  effect  known  as 
"stiffening"  the  circuit,  making  it  much 
more  selective  and  better  able  to  differenti- 
ate between  nearby  wave-lengths.  The 
simple  single-circuit  tuners  so  much  in 
vogue  for  broadcast  reception  are  designed 
to  operate  on  a  short  low  aerial  and  it  is  a 
fact  that  on  the  size  of  aerial  they  are  in- 
tended for  their  operation  is  not  particular- 
ly unsatisfactory.  Most  of  the  interference 
troubles  experienced  with  such  sets  can  be 
charged  to  the  use  of  too  big  an  antenna, 
as  when  used  with  high-capacity  high- 
impedance  antennas  such  tuners  are  almost 
worthless  in  point  of  selectivity. 

Therefore,  if  your  aerial  is  only  thirty 
feet  high  and  eighty  feet  long,  don't  worry, 
as  you  can  get  better  selectivity  than  the 
chap  with  the  high  aerial  a  block  long,  and 
what  slight  decrease  can  be  noticed  due  to 
the  smaller  aerial  is  more  than  made  up  in 
one  step  of  amplification  and  the  result  is 
comparatively  free  from  interference. 

B.P. 


set  is  also  included  as  well  as  a  good  size 
map  in  two  colors,  marking  the  location 
of  broadcasting  stations  an,d  showing  the 
change  in  time  and  the  area  of  each  ama- 
teur district.  The  price  is  one  dollar,  post 
paid. 

The  Citizens  Radio  Service  Bureau,  of 
416  S.  Dearborn  St.,  Chicago,  111.,  have 
been  putting  out  a  call  book  of  loose  leaf 
form  and  accepting  subscriptions  for  supple- 
menting pages  to  be  added  after  each 
district  monthly.  The  cost  of  this  service, 
however,  has  been  so  much  that  its  popu- 
larity has  suffered,  so  the  publishers  now 
have  put  out  a  call  book  containing  U.S. 
and  Canadian  amateur  calls  complete  to 
date,  and  selling  for  50  cents. 

The  first  issue  of  "Official  List  of  Radio 
Stations  of  Canada,"  put  out  by  the  Depart- 
ment of  Marine  and  Fisheries,  Ottawa,  is 
exactly  what  its  name  implies.  It  in- 
cludes the  commercial  as  well  as  amateur 
stations  and  should  be  authentic.  The  de- 
partment has  hesitated  for  two  or  three 
years  as  permission  to  publish  such  a  book 
was  made  contingent  on  the  list  paying  for 
itself.  This  year  it  is  hoped  that  the  de- 
mand will  be  sufficient  to  make  it  self-sup- 
porting and  the  price  has  been  set  at  cost, 
one  dollar,  which  includes  all  supplements. 
This  very  attractive  book  is  made  with  a 
loose  leaf  binding  so  the  supplements  can 
be  easily  added. 

The  new  Consolidated  Radio  Call  Book, 
which  contains  amateur,  government,  and 
commercial  calls,  U.S.  and  foreign,  will  not 
be  ready  for  several  months  to  come.  The 
price  is  $1.50  and  they  may  be  obtained 
at  most  radio  stores. 

The  much  looked  forward  to  June  30, 
1922  edition  of  "Amateur  Radio  Stations 
of  the  United  States"  is  now  being  proof 
read  and  will  probably  be  ready  for  distri- 
bution about  the  middle  of  December. 
Copies  may  be  obtained  by  sending  fifteen 
cents  (not  in  stamps)  to  the  Superintend- 
ent of  Documents,  Government  Printing 
Office,  Washington,  D.C. 


Where  to  Get  Your  Call  Book 

The  "Amateur  Radio  Call  Book,"  put  out 
by  the  Radio  Directory  and  Publishing  Co., 
45  Vesey  St.,  N.Y.C.,  contains  the  call  list 
of  amateur,  special  amateur,  and  broad- 
casting stations  in  this  country  and  Canada. 
Data  on  the  construction  of  a  honeycomb 


When  the  Whitehall  Viaduct  district  of 
Atlanta,  Ga.,  was  ablaze,  WSB,  two  blocks 
away?  first  gave  out  the  news  and  kept 
the  listeners  informed  of  the  progress  of 
the  fire  fighting. 

LETTERS  FROM  FRANCE 

(Continued  from  pcy/e  60) 
essary  to  request  an  authorization  and  to 
pay  100  francs  a  year.  It  is  necessary, 
likewise  for  the  first  time,  to  have  an  op- 
erator's certificate  delivered,  after  exami- 
nation, to  the  applicant  by  the  postal  tele- 
graph administration,  the  charge  for  which 
is  15  francs.  Damped  waves  are  pro- 
hibited, as  well  as  I.C.W.  Only  continu- 
ous waves  are  authorized,  actuated  or  mod- 

(Continued  on  page  7h) 
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NEW  APPARATUS 

This  department  is  not  conducted  for  the  purpose  of  according  free  publicity  to 
advertisers.  .It  stands  on  its  own  bottom.  .Its  purpose  is  to  give  QST  readers  accurate- 
information  on  new  products.  .Apparatus  described  here  must  be  sufficiently  interesting  to 
give  its  description  and  interest  to  outf  readers.  The  contents  of  this  department  will  be 
selected  each  month  from  the  most  interesting  material  at  hand. 


AVERY  well  made  vernier  condenser, 
made  by  the  0.  C.  White  Company, 
has  been  received  at  our  office  and 
presents  several  nice  features.  This 
condenser  has  a  new  type  cone 
bearing  with  spiral  spring  tension  which  is 
not  on.y  self-centering  but  affords  constant 
and  positive  contact.  Thus  the  electrical 
resistance  thru  the  bearing  remains  con- 
stant and  all  possibility  of  scratching  noises 


during  adjustment  is  eliminated.  The  back 
vane  many  be  adjusted  for  any  air  gap 
from  one-fourth  inch  or  less  between  plates, 
allowing  greater  or  less  ranges  of  capacity. 
Connected  across  a  .001  microfarad  conden- 
ser having  a  dial  of  100  divisions,  this  ver- 
nier set  at  one-tenth  of  an  inch  spacing 
will  have  a  capacity  variation  equal  to  one 
scale  division;  but  it  can  easily  be  made  to 
cover  more  or  less  than  this  by  adjusting 
the  air  gap.  The  mechanical  construction 
is  at  least  equal  to  the  electrical  and  we 
think  many  of  these  condensers  will  find  a 
home  in  an  amateurs'  station. 


The  Alden-Napier  Co.  have  brought  out 
three  new  pieces  of  moulded  apparatus  that 
attract  the  eye.  The  moulded  condensite 
and  bakelite  products  are  not  melted  by 
the  heat  of  the  tubes  or  soldering  inn  and 
are  almost  indestructible. 


The  "small  space"  socket,  in  addition  to- 
what  its  name  implies,  is  free  from  excess 
metal,  has  readily  accessible  binding  posts,, 
and  sells  for  such  a  ridiculously  low  price- 
that  a  detector-two-step  outfit  can  be  fitted 
uo  for  a  dollar. 

The  "de  luxe"  socket  is 
made  of  the  same  hard 
material  and  has  a  pro- 
tected reinforced  slot.  The 
patent  clip  feature  in- 
sures positive  conenction 
to  the  prongs  of  the  tube 
as  there  is  a  wiping  con- 
tact on  both  the  bottom  and  sides  as  the 
tube  slips  into  place.  The  illustration  does 
not  show  this  feature  but  we  know  it  is, 
important. 

A  condensite  dial  is  also  put  out  by  this 
company.  It  is  so  shaped  that  the  fingers 
of  the  operator  do  not  hide  the  numerals 
and  is  a  marvel  for  lightness  and  reduction 
of  absorption  losses. 

The  France  Manufacturing  Co.,  in  ad- 
dition to  their  well-known  six  volt  battery 
charger,  have  brought  out  a  B-battery 
charger  and  a  combination  A  and  B  battery 
charger. 

In  the  combination  rectifier  illustrated 
herewith,  throwing  a  switch  from  A  to  B 
performs  the  necessary  voltage  change. 
The  rectifier  is  equipped  with  carbon  elec- 
trodes and  utilizes  both  sides  of  the  cycle- 
for  the  heavy-current  A-battery  charging^ 


The  high  voltage  for  B -battery  charging  is; 
obtained  from  a  separate  secondary  wind- 
ing on  the  transformer  which  not  only 
allows  voltages  in  excess  of  the  line  voltage 
to  be  produced  but  also  eliminates  metallic 
connection  with  the  power  circuit  and  the 
resulting  dangers  should  the  battery  be? 
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accidentally  left  connected  to  a  grounded 
circuit.  Batteries  up  to  120-volts  can  be 
charged  at  a  rate  depending  on  the  size  of 
ordinary  lighting  bulb  screwed  in  the 
socket  provided  on  the  instrument. 


We  must  confess  that  we  have  been 
rather  leary  of  these  plugs  that  attach  to 
the  lighting  socket  and  take  the  place  of 
an  outside  antenna  but  a  sample  of  the 
"Antenella"  manufactured  by  Chas.  Fresh- 
man Co.  has  been  tried  out  with  results 
far  greater  than  expected.  The  plug  is 
nicely  made  and  with  terminals  on  each 
side  so  that  it  may  be  pulled  apart,  turned 
over,  and  plugged  in,  thus  connecting  to 
the  other  side  of  the  line  thru  one  of  the 
contained  condensers  without  removing  the 
wire  from  the  binding  posts  or  unscrewing 
the  plug.  For  those  who  are  unable  to  con- 
struct an  outside  antenna  this  plug  may 
find  favor,  although  it  is  hard  to  predict 
the  results  for  any  location.  An  individual 
trial  is  the  only  way  to  iudge. 

The  Springfield  Wire  and  Tinsel  Co.  have 
brought  out  a  braided  antenna  cable  made 
of  16  flat  strands  of  copper  braided  into  a 
hollow  cable  of  about  a  half  inch  circum- 
ference. Because  of  its  great  high- 
frequency  conductivity  it  has  been  "all  the 
rage"  for  indoor  loops,  although  an  antenna 


In  the  field  of  storage  "B"  batteries,  we 
find  the  Westinghouse  Union  Battery  Co. 
has  a  marvel  of  compactness  which  is  built 
to  serve  indefinitely.  The  eleven  cells  are 
compartments  in  one  jar,  which  is  built 
of  glass  so  that  the  interior  of  the  battery 
is  at  all  times  clearly  visible,  which  is 
handy  when  inspecting,  charging,  and 
adding  water. 


of  this  cable  constructed  by  the  writer  at 
1HX  last  spring  has  proven  very  satis- 
factory. 


Some   Interesting  New  Rheostats 

A  rheostat  seems  like  an  easy  device  to 
make  so  we  are  not  surprised  to  find  a  new 
one  nearly  every  time  we  pass  by  a  radio 
store.  Out  of  about  57  varieties  we  have 
picked  a  half  dozen  that  are  deserving  of 
some  mention. 

A  refinement  in  receiving  apparatus 
known  as  the 
"Pot-Rheo" 
has  been 
brought  out  by 
the  Acme 
Apparatus  Co. 
and  is  a  com- 
bination unit 
containing  a 
potentiometer 
and  rheostat 
mounted  con- 
centrically i  n 
the  same  base. 
The  4-ohm 
rheostat  provides  excellent  filament  control 
and  the  200-ohm  potentiometer  may  be  used 
for  fine  variation  in  B  battery  potentials  on 
a  detector  tube,  grid  potentials  on  amplifier 
tubes,  or  as  a  stabilizer,  so  essential  for 
radio  frequency  amplification. 

The  Jewell  Electrical  Instrument  Co. 
has  put  out  a  rheostat  that  carries  out  a 
new  idea.  It  has  four  ohms  resistance  and 
is  designed  for  exceptionally  nice  control 
of  a  single  tube.  The  idea  is  to  connect  a 
master  rheo  in  the  storage  battery  lead 
and  use  it  for  coarse  adjustments  and  the 
individual  tube  rheostats  to  control  the  in- 
dividual tubes.  When  the  storage  battery 
voltage  drops  a  little,  only  this  master  rheo- 
stat is  adjusted  to  compensate  for  the  drop. 
The  individual  rheostats  need  not  be  touched 
after  once  adjusted  for  the  correct  propor- 
tion of  current  to  each  tube,  as  the  master 
takes  care  of  the  dropping  voltage  of  a 
dying  battery  or  the  higher  voltage  that  is 
generally  found  on  turning  on  the  juice 
the   next  evening.     The   sliding  contact 
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under  the  two  parallel  wires  makes  pos- 
sible a  vernier  adjustment  of  considerable 
range. 


The   Jenkins   vernier  rheostat 
mighty  close  to  our  idea  of  the  right  kind 
of  a  rheostat,  there  being  no  extra  levers 


WsjiHi 


«3 


or  movements  to  throw  in  the  vernier  effect 
which  for  the  most  part  are  limited  in 
range.  This  rheostat  is  vernier  every  inch 
of  the  way  as  the  resistance  wire  is  wound 
around  the  circumference  of  a  threaded 
drum  as  shown  in  the  illustration.  An- 
other novel  feature  is  fact  that  pushing  the 
knob  breaks  the  circuit,  so  that  when  fila- 
ment current  is  again  required  the  knob  is 
pulled  and  the  circuit  is  closed  at  the  same 
resistance  as  was  previously  found  best. 

The  Cutler- 
Hammer  Mfg. 
Co.,  well  known 
as  rheostat  man- 
ufacturers for 
many  years,  have 
entered  the  radio 
field  and  have 
brought  out  a 
rheostat  designed 
along  different 
lines.  The  spring 
contact  fingers  lie 
in  the  direction 
of  travel  insur- 
ing smooth,  quiet, 

and  positive  regulation.  Cone  shaped 
knobs  are  provided  for  the  vernier  rheo- 
stat and  "full  off"  and  "full  on"  positions 
are  found  in  both  types. 

The  Klosner 
Amplitrol  is  of 
such  unique 
design  that 
once  again  we 
bring  before 
our  readers 
product  of 
this  company. 
With  the  Am- 
plitrol it  is  no 
longer  neces- 
sary to  plug 
from  one  am- 


plifier to  the  next,  as  the  phones  or  loud 
speaker  can  be  attached  to  binding  posts 
and  the  knob  of  the  Amplitrol  controls  the 
filament  current  and  performs  the  neces- 
sary switching  to  any  stage. 

Not  to  be  outdone  by  the  others,  old  re- 


is  not  to  be  sneezed  at. 


liable  Thor- 
darson  has 
placed  on  the 
market  a 
very  rugged 
two-knob  ver- 
nier rheostat. 
The  fool- 
proof spring 
contacts  and 
the  base  of 
stone  go  to 
make  up  a 
rheostat  that 


After  all,  the  best  way  is  to  look  them 
all  over,  try  out  a  few  dozen,  and  then  pur- 
chase one,  but  it  won't  hurt  anyway  to 
know  what  the  latest  fashions  are  in  rheo- 
stats—hence the  above.  — B J\ 

LETTERS  FROM  FRANCE 

(Continued  from  page  71) 
ulated  by  the  voice.  The  maximum  power 
is  100  watts  input.  Wave  length  must 
be  between  180  and  200  meters.  All  gen- 
eral traffic  is  prohibited;  the  station  "may 
only  communicate  in  a  manner  necessary 
to  the  functioning  of  the  apparatus'9 
(QRK?  QSA  QSB!!!)  "to  the  exclusion 
of  all  communication  having  an  actually 
useful  or  personal  character." 

If  one  wishes  to  carry  on  ordinary  com- 
munication, the  station  is  no  longer  an 
amateur  station  but  a  station  "intended 
for  the  establishment  of  private  communi- 
cation." The  maximum  power  in  this  case 
is  less  than  400  watts  input  and  the  wave 
length  150-200  meters.  In  addition  to  the 
100  francs  tax,  it  will  be  necessary  to  pay 
from  20  to  60  francs  per  watt  input  pro- 
vided that  the  power  input  varies  from  le 
than  25  watts  to  400  watts.  A  400  watt  i 
(Concluded  on  page  91) 
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B§dio  Communicati' 
by  the  Amateurs 

Thm  Publishers  of  QST  uiom  mo  r— ponsibillty  /  / 


for  statsmsnts 


by  com 


QSL  By  Card 

Washington,  D.  C. 

Editor,  QSr: 

It  becomes  my  duty  as  an  amateur  to 
ask  if  it  is  possible  to  give  a  little  space  in 
our  valuable  magazine  to  request  the  fel- 
lows to  QSL  by  card  if  they  hear  a  distant 
amateur.  I  believe  the  ganff  has  been 
rather  lax  in  the  matter.  Believe  me  fel- 
lows, when  I  get  up  in  the  morning  and 
find  in  the  mail  that  a  guv  in  a  distant 
state  or  city  has  heard  my  sigs  QSA  or 
the  like,  I  can  eat  better  and  work  better. 
The  same  thing  works  when  I  get  home  at 
night. 

The  gang  ought  to  keep  up  the  practice. 
It  does  not  cost  a  heap  of  money  to  have 
some  cards  printed.  A  plain  post  card 
costs  but  one  cent.  Let's  get  busy  and 
help  the  other  guy.  He  can  judge  by  the 
cards  he  gets  that  his  transmitter  is 
getting  out.  Let's  start  the  slogan:  "QSL 
BY  CARD." 

Radioly, 

Jack  Hillers. 
[Editor's  Note:  He  is  right.  We  must 
not  let  up  on  this,  for  sending  a  card  is 
rendering  a  fellow  amateur  a  service  and 
it  may  mean  a  record  for  him.  We  thought 
at  one  time  that  anything  in  excess  of  a 
watt  per  mile  was  a  record  but  now  we 
would  hate  to  say  what  constitutes  DX. 
However,  a  card  even  to  a  nearby  station 
may  be  joyously  received  as  a  small  set 
may  have  been  used  at  the  time  and  a 
"happy  combination"  hit  upon.  We  wish 
also  that  persons  receiving  reports  of  their 
signals  would  be  more  appreciative  and 
promptly  acknowledge.] 


The  Glad  Hand 

Chattanooga,  Tenn. 

Editor,  QST: 

I  have  just  returned  from  a  trip  to  De- 
troit and  drove  back  overland.  It  was 
my  desire  while  in  the  north  (Detroit, 
Toledo,  Cincinnati,  Louisville,  etc.)  to 
talk  over  some  of  my  problems  with  others 
who  might  have  had  some  experience  that 
would  help  me.  To  my  surprise  I  could 
not  find  anyone  that  was  interested.  This 
was  because  I  did  not  know  who  to  see 
and  where  to  go.  All  that  I  was  able  to 
do  was  to  drop  into  a  radio  store  and 
ask  for  information.  This  they  would  not 
or  could  not  give.    Either  they  did  not 


know,  which  was  usually  the  case  as  they 
were  mainly  beginners,  or  they  only  wanted 
to  sell  something  and  unless  you  wished 
to  buy  they  had  no  interest  in  you. 

Now  I  believe  there  are  many  of  the 
old-time  hams  in  that  part  of  the  country, 
just  as  there  are  here,  who  would  be 
very  glad  to  see  you  if  you  knew  where 
to  find  them.  The  magazine  Adventure 
has  formed  thruout  the  country  what  they 
call  Camp  Fire  Stations  where  the  so-called 
"adventurers"  can  drop  in  and  get  infor- 
mation and  meet  others  of  their  kind.  What 
do  you  think  of  the  A.R.R.L.  doing  some- 
thing of  this  sort  for  the  traveling  ham?  I 
have  no  doubt  there  are  many  of  the  fel- 
lows passing  thru  Chattanooga  whom  I 
would  be  glad  to  see,  but  they  do  not 
know  where  to  go.  If  QST  could  publish 
a  list  of  places  where  they  would  be  wel- 
come, they  could  take  the  page  with  them. 
If  you  would  like  to  take  this  up  I  would 
be  glad  to  offer  my  office  and  station  as 
a  meeting  place  for  those  visiting  Chatta- 
nooga: 

Daytime:  424  Hamilton  Natl.  Bank  Bldg., 
Telephone,  Main  145 
Night:  624  Carlisle  Place 
Telephone,  Main  3978 
Another  suggestion:  while  coming  thru 
the  different  towns  I  saw  many  antennas. 
I  would  like  to  have  known  whose  they 
were.     There  was  nothing  to  indicate 
whether  they  were  relay  stations  or  only 
broadcasting  listeners.    Why  not  have  the 
call  letters  put  outside  so  all  who  go  by 
can  read? 

Yours  truly, 
Benj.  F.  Painter,  5MB 
A.R.R.L.  City  Manager 
[Editor's  Note:  Mr.  Painter's  suggestions 
are  fine,  but  to  do  the  job  thoroly  we  are 
afraid  would  take  more  space  in  QST  than 
could  be  spared  for  the  limited  number 
of  our  members  who  travel  regularly.  His 
last  paragraph  proposes  another  scheme, 
however,  which  should  solve  both  matters. 
Why  not  something  to  stand  as  an 
"A.R.R.L.  Welcome  Sign"?  For  example, 
a  sign  of  standardized  design  reading 
"A.R.R.L.  Station  5MB,"  which  all  of  us 
knew  meant  that  here  was  a  ham's  shack 
with  the  ham  spirit  inside  where  kindred 
souls  may  foregather  and  masticate  the 
stocking.  Further  suggestions  are  request- 
ed from  the  gang.] 
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Another  Reinartz  Arrangement 

Livingston,  Mont. 

Editor,  QST: 

I  have  something  for  your  "Reinartz 
symposium" — the  attached  diagram  will  ex- 
plain itself.  Simply  two  variometers  and 
one  small  fixed  condenser  constitute  the 
whole  thing,  no  switches,  no  variable  con- 
densers. It  is  so  very  simple  that  it  seems 
foolish  but  I  can  tell  you  that  it  works 
surprisingly  well. 

Fi lament -Around  lead  (X)       ,  , 
is  best  taken  from  middle  of  tuner  stator 


J—  Modified  Reinartz, 

a  '/a  S£uar£ 


The  trial  instrument  that  I  am  using 
with  this  circuit  consists  of  two  home- 
made ball-and-cup  variometers,  home-made 
fixed  condenser  (about  .0005  mf.),  a  panel 
of  wood  backed  with  a  sheet  of  zinc 
(grounded),  and  a  base  of  wood.  The 
variometers  are  rather  larger  than  ordin- 
ary, 4%"  rotors,  and  give  me  a  range 
from  something  less  than  200  to  over  600. 
Spark,  C.W.  and  phone  seem  to  come  in 
with  equal  strength,  which  is  greater  than 
I  get  with  the  spiderweb  Reinartz.  This 
results  I  suppose  from  the  fact  that  this 
circuit  does  away  with  the  shunt  tuning 
condenser,  accordingly  to  Reinartz*  latest 
ideas.  This  set  is  handled  with  surpris- 
ing ease  and  certainty. 

Yours  cordially, 
J.  E.  Stuart. 

F.B.! 

Rocky  Mountain  Div.  HQ. 
1022  So.  Ash  St.,  Casper,  Wyo. 
Dear  Friend  Schnell: 

My  darn  old  battery  went  dead  on  me 
tonite  while  I  was  trying  to  entertain  the 
wife  with  a  radio  concert,  so  we  went 
back  upstairs.  I  have  just  finished  my 
weekly  letter  to  the  A.D.M.'s  and  then  dug 
out  my  A.R.R.L.  files  to  again  read  of  the 
battle  of  the  Rocky  Mtn.  Division.  I  read 
over  the  pile  of  files  I  have  from  the  start. 
Everywhere  thru  the  letters  run  the 
phrases  "If  we  can,"  "I  hope  we  can," 
etc.,  and  then  as  I  read  the  matter  up  to 
date  it  sure  makes  my  heart  feel  good. 
It  now  sounds  altogether  different.  All 
those  fond  dreams  I  had  when  we  again 
started  the  ship  towards  the  sea  seem  to 
have  come  about  in  some  sort  of  a  manner. 


My  plans  seem  to  have  fitted  in  OK  and 
the  co-operation  I  am  receiving  from  the 
men  gives  me  a  lot  more  joy.  Our  sta- 
tions are  handling  traffic  by  the  hundreds 
of  messages.  Two  broadcast  stations  have 
bent  their  energy  toward  relay  traffic  with, 
their  powerful  sets.  A  daylite  route  has 
been  opened  and  only  needs  a  little  polish- 
ing up  to  make  it  sound.  Arrangements, 
have  been  made  with  the  railroad  dis- 
patchers over  the  country  followed  by  our 
route  that,  in  the  event  of  another 
paralyzing  storm  like  we  had  last  May 
when  all  wires  were  out  for  three  days,, 
they  are  to  call  on  us  for  assistance.  We 
have  a  standing  schedule  with  each  other 
that  when  we  are  called  upon  we  will  call 
each  other  at  15-minute  intervals  until  we 
establish  communication  and  then  handle- 
the  msgs.  for  the  railroads  for  the  safe 
operation  of  their  trains.  The  Transcons 
will  surely  go  thru  this  division.  Good 
stations  of  large  and  small  C.W.  power 
are  springing  up  all  the  time.  The  gang 
is  "pepping  up"  and  the  sea  looks  smooth. 

Gosh,  O.M.,  what  a  wonderful  age  this- 
old  A.R.R.L.  is  living  in.  Just  like  a 
Frenchman,  I  could  just  kiss  old  Maxim  for 
starting  it,  and  can  just  barely  imagine  the 
satisfaction  it  must  afford  him  to  ponder 
over  the  struggle  of  the  League  and  its- 
approaching  perfection.  This  is  just  a* 
little  rattling  of  a  well  pleased  ham  tonite,. 
O.M.  Must  close  now,  with  best  o*  luck. 
and  73s  to  you  and  the  gang. 

Yours  very  truly, 

Norman  R.  Hood. 


Reinartz  Super-Regeneration 

Box  134-A,  Route  6„ 
Omaha,  Neb. 

Editor,  QST: 

I  have  been  watching  closely  the  recent 
developments  in  super-regeneration.  Have- 
noted  particularly  the  write-ups  you  have 
given  it  yourself.  And  in  working  along^ 
the  lines  of  the  one-tabe  set  with  the  idea 
of  incorporating  the  range  and  selectivity 
of  the  3-circuit  regenerator  with  the  ampli- 
fication of  the  super  set,  and  obtaining 
over  the  whole  a  simplicity  of  adjustment 
and  ease  of  control  found  only  in  the 
Reinartz  circuit,  we  asked  ourselves  the 
obvious  question — why  not  hook  up  a  super 
set  on  our  one-tube  Reinartz,  and  if  it 
doesn't  explode  see  what  selectivity  we  can< 
get  on  it?    Did  it  work?    Oh  Boy! 

The  Reinartz  we  used  was  that  of  last: 
March's  QST,  without  the  one-stage  ampli- 
fier. The  super  circuit  we  used  was  practi- 
cally that  originated  by  3BID  and  described] 
on  page  17  of  October  QST,  and  the  com- 
bination of  the  two  made  our  two-stage 
look  sick.  The  circuit  is  shown  herewith; 
full  lines  show  the  present  hook-up,  while- 
dotted  lines  indicate  how  the  original  Rein- 
artz was  changed. 

During  the  Transatlantic  Prelims,  2's,. 
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3's>  6's  and  7's  came  in  like  9's  on  both 
spark  and  C.W.,  and  it  controls  as  easily 
as  the  original  Reinartz  if  you  are  care- 
ful of  your  ears.  Groves  says  it  should 
work  quietly  but  he  may  work  near  some 
boiler  factory.  We  haven't  the  set  work- 
ing long  enough  to  say  much  more  about  it, 
but  we  find  the  phone  by-pass  unnecessary, 
and  the  .002  variable  across  the  DL's  may 
be  replaced  with  a  fixed  .0015  Micadon. 


JSitronof C*  if. 
winariz.  Ctrcurt 


C,  23  p/aU  Varhi/e  Condenser 

Cz  /3  piate    *  • 

c9  .0002s Micadon&  leak. 

C+  .oo/s  Af/cadon 
Dotted  Zincs  show  portions  of  original 
circuit  to  fie  removed 

In  operating,  set  your  switches  at  the 
approximate  wave  and  refine  the.  tuning 
with  condensers  C-l  and  C-2,  as  on  the 
original  Reinartz.  It  will  be  noted  that 
the  tube  will  give  moderate  sigs  at  very 
low  brilliancy,  and  for  the  sake  of  your 
ears  should  be  used  thus  until  you  find 
the  high  spots  of  the  set.  After  tuning  in 
your  man  you  can  increase  filament  current 
until  almost  any  desired  audibility  is 
reached.  The  set  has  a  marked  R.F. 
characteristic  in  that  it  amplifies  the  tuned 
sigs  all  out  of  proportion  to  QRM  and 
QRN.  DX  has  been  heard  right  thru  local 
phone,  spark  and  C.W. 

The  set  is  subject  to  much  refinement 
as  yet,  and  we  stand  ready  to  receive  sug- 
gestions. With  all  due  credit  to  1QP  and 
3BID,  I  beg  to  remain. 

Fraternally  yours, 

P.  H.  Quimby,  9DXY. 

We  Should  Worry 

120  W.  King  St., 
Kitchener,  Ont. 

Editor,  QST: 

Yes.  How  does  Beeswax  get  that  way? 
"Who  will  save  the  amateur?"  Well,  well. 
In  the  first  place,  who  told  him  that  the 
amateur's  circumstances  were  such  as  to 
warrant  their   needing   such  assistance? 


Doesnt  he  know  that  the  novice  with  brains 
has  some  idea  of  the  rights  of  other  people 
to  the  air,  especially  when  these  people  are 
engaged  in  what  amounts  to  research  work 
destined  to  advance  the  science  of  radio? 
Does  he  really  mean  to  insinuate  that  the 
American  public  are  all  boneheads??  I 
dont  believe  they  are. 

Give  credit  where  credit  it  due;  Radio 
News  itself  as  a  magazine  is  ahead  of  other 
periodicals  of  its  class.  As  a  "popular" 
magazine,  I  cannot  see  where  anyone  can 
kick  on  the  technical  articles,  many  being 
written  by  experts  (NOT  including  the 
editor),  but  I  feel  sure  that  no  amateur 
nor  any  person  with  any  self  respect  or 
regard  for  the  rights  of  others  can  agree 
with  the  editor's  new  policies  regarding 
the  amateur.  If  he  (assuming  that  he  still 
knows  the  code)  would  get  on  the  air  and 
hear  the  mob  of  C.W.  stations  there  he 
would  realize  that  amateur  radio  is  just 
starting,  not  declining.  If  he  would  attend 
strictly  to  business  and  not  go  out  knock- 
ing the  amateurs  and  telling  lies  about 
them,  he  would  rise  a  great  deal  in  the 
estimation  of  the  public.  For  instance, 
who  does  the  would-be  novice  consult 
about  installing  a  receiving  set  in  most 
cases,  but  an  amateur?  Who  usually  helps 
him  to  get  it  working?  Who  made  broad- 
casting possible?  Yet  the  amateur  is  not 
recognized  in  the  community!  I  have  no 
kick  coming  on  account  of  Mr.  Gernsback's 
changing  the  style  of  Radio  News  so  as  to 
make  it  a  better  seller,  because  it  is  a 
business  proposition  with  him  and  his 
company  makes  its  living  on  the  sale  of 
Radio  News,  but  a  magazine  can  be  made 
to  sell  without  having  to  get  up  and  knock 
everything  in  sight.  My  notion  is  that  he 
is  a  shrewd  business  man  but  a  —  poor 
editor. 

Mr.  Parkes  is  right.  Let's  ask  the  gang 
to  quit  knocking  the  novices,  BCL's,  RFL's, 
or  whatever  you  want  to  call  them.  If  they 
dont  get  interested  in  the  code,  they  soon 
lose  interest  in  radio  anyway,  as  it  is 
practically  impossible  to  be  sure  of  hear- 
ing a  complete  program  from  a  distant 
broadcasting  station  nowadays  due  to 
carrier  wave  beat  ORM,  etc.  and  those 
who  are  interested  only  in  the  music  (?) 
end  of  it  seem  to  be  getting  disappointed, 
leaving  the  embryo  amateurs,  who  listen 
down  around  200  once  in  a  while  and 
wonder  about  the  peepings  that  they  hear 
there,  as  T.O.M.  prophesied  recently.  This 
makes  us  feel  optimistic. 

In  the  next  Junior  Operator  page,  you 
should  run  a  little  article  and  cut  about 
QRM  traps  to  take  mush  from  nearby  C.W. 
stations  out  of  receiving  sets  tuned  to  360 
meters.    They  work,  and  do  it  well. 

Yours  for  amateur  radio  (C.W.), 
H.  S.  Gowen, 
City  Mgr..  Canadian  3DS. 
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Filament  Adjustment 

128  Melrose  St., 
Melrose  Hlds.,  Mass. 

TEditor,  QST: 

Mr.  Miles1  query  in  the  October  number 
brings  up  a  question  whose  principles  do 
not  seem  to  be  very  generally  understood, 
Le.,  that  of  ammeter  vs.  voltmeter  control 
for  vacuum  tube  filaments. 

During  the  burning  of  a  tungsten  fila- 
ment the  metal  gradually  evaporates  away 
from  the  hot  filament  and  deposits  on  the 
cold  glass  bulb.  This  causes  the  blacken- 
ing often  observed  in  old  tungsten  lamps. 
During  this  process  the  diameter  of  the 
filament  slowly  decreases,  thus  increasing 
its  resistance.  Thus,  for  the  same  rheostat 
setting,  the  potential  drop  across  the  fila- 
ment slowly  increases,  while  the  current 
thru,  it  slowly  decreases,  but  the  net  result 
is  that  the  filament  temperature  decreases. 
Since  the  electron  emission,  and,  conse- 
quently, the  operation  of  the  tube,  is  a 
function  of  the  temp.,  we  restore  this  value 
by  cutting  out  some  of  the  external  resist- 
ance (rheostat).  If  we  regulate  this 
change  by  maintaining  constant  current 
(ammeter)  the  actual  temp,  of  the  filament 
slowly  increases,  whereas,  if  we  use  a 
voltmeter,  the  filament  temp,  at'  constant 
voltage  slowly  decreases.  Thus  neither 
meter  alone  permits  operation  at  constant 
temperature. 

By  combining  the  two,  however t  we  many 
operate  at  const,  temp,  by  making  use  of 

3 — 

Langmuir's  relation  V  x  v  A  =  const,  where 
the  temp,  of  the  filament  is  const, 
if  the  voltage-cube  root  of  amperage  pro- 
duct is  maintained  constant. 

Since  many  amateurs  will  hardly  care  to 
go  to  a  double  meter  expense  in  this  con- 
nection, and  since  the  application  of  this 
principle  in  practise  is  somewhat  incon- 
venient (except  in  scientific  work)  it  might 
be  well  to  point  out  that  if  only  one  meter 
is  to  be  employed,  it  is  safer  to  use  the 
voltmeter,  since  at  const,  voltage  the  temp, 
is  slowly  decreasing.  On  the  other  hand, 
at  constant  current  the  temp,  is  increasing 
and  the  life  of  the  tube  decidedly  shortened 
in  its  later  stages,  since  evaporation  of  the 
tungsten  metal  rapidly  increases  with  in- 
creasing temp,  until  the  melting  point  of 
the  metal  is  reached,  or  the  filament  be- 
comes too  fragile  to  withstand  vibration, 
etc.  However,  this  effect  is  of  much  less 
importance  in  the  case  of  the  thicker  fila- 
ments used  in  power  tubes,  and  here  the 
use  of  the  ammeter  might  be  advisable. 

It  may  be  well  to  point  out,  also,  that 
the  operating  characteristics  of  commercial 
vacuum  tube  filaments  may  vary  consider- 
ably with  tubes  of  the  same  make  and  type, 
due  to  the  short  filament  length,  and  the 
exigencies  of  large  scale  production,  and 
that  the  condition  of  max.  operating  effici- 
ency should  be  determined  for  each  in- 
dividual tube.   Thus  I  have  a  UV-200  tube 


which  operates  best  at  3.3  volts  and  is  gen- 
erally used  at  3.0  volts  for  nearby  stations, 
while  rated  by  the  manufacturer  at  5.0-6.4 
volts. 

Very  truly  yours, 

Stanley  L.  Chisholm. 


QRT  for  the  Tests 

2CFA,  205  Midwood  St^ 
Brooklyn,  N.  Y. 

Editor,  QST: 

Many  is  the  time  a  man  gets  disgusted 
and  would  like  to  voice  his  sentiments  to 
the  general  public.  To  be  perfectly  frank, 
I  am  going  to  ask  you  to  publish  this 
letter  in  QST,  altho  I  feel  sure  you  will 
get  a  great  many  more  of  a  similar  nature. 

Amateur  radio  activity  is  a  great  thing 
in  many  respects  but  its  control  is  far 
from  being  perfect  and  there  still  is  the 
"ham"  who  is  killing  it  instead  of  "lend- 
ing a  hand"  to  help  things  along.  These 
preliminary  tests  for  the  coming  second 
series  of  Transatlantic  Tests  have  been 
ruined  by  a  large  number  of  men  who 
seem  to  have  a  very  selfish  purpose  in 
view.  They  apparently  cast  aside  all  rules 
and  regulations  which  tend  to  put  things 
on  a  systematic  basis  and  thereby  "gum 
up  the  whole  works."  Instead  of  standing 
by  when  their  district  is  supposed  to,  dur- 
ing these  tests,  they  open  up  with  what- 
ever they  have  and  let  her  go  with  a  CQ, 
a  call  of  some  kind,  or  chew  the  rag  on 
full  power  with  some  bird  about  a  block 
away.  I  started  to  log  the  various  ones 
who  were  operating  out  of  their  turn  but 
it  was  useless,  as  there  were  too  many — 
that's  the  reason  for  the  disgust.  You  can 
imagine  listening  in  on  amplification  for 
DX  signals  only  to  have  a  number  of  men 
in  your  own  district  open  up  with  50-watt 
bottles,  1  and  %  k.w.  spark  sets.  It's  just 
plain  ND.  Many  a  fellow  is  going  to  miss 
getting  cards  from  1200  miles  or  more  just 
on  account  of  this  local  QRM. 

Then  too,  aside  from  this,  it  seems  that 
fellows  are  disregarding  local  work  and 
working  (or  trying  to)  DX  before  10  p.m. 
This  is  hurting  A.R.R.L.  traffic.  You  call 
a  fellow  with  a  "msg,"  morning,  after- 
noon, or  early  evening,  and  you  will  not 
get  a  peep  out  of  him — instead  he  is  call- 
ing CQ  about  a  hundred  times  or  trying  to 
work  DX. 

Please  make  another  appeal  to  the  real 
radio  world  to  see  if  conditions  can't  be 
made  better.  I'm  sure  a  £reat  many  others 
will  join  me  in  this  feeling. 

Yours  for  better  and  more  systematic 
radio, 

Clarence  A.  Keltin^. 
[Editor's  Note:  Please  see  our  Editorials 
this  month.  The  preliminaries  are  over 
but  the  finals  come  during  December.  Mr. 
Kelting  is  right — we  need  better  co-opera- 
tion, men.  For  ten  days  we're  going  to 
have  plenty  of  transmission,  and  during 
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the  next  ten  nights  the  U.S.A.  and  Canada 
listens.  We  want  quiet  air  during  test 
hours.  Many,  many  thousands  of  ama- 
teurs will  be  straining  their  ears  and  their 
filaments  to  get  European  amateur  signals, 
and  may  broadcasting  overwhelm  the  fel- 
low who  opens  up  with  a  transmitter  during 
those  hours!  Let's  show  some  co-operative 
spirit.] 

The  Proper  Spirit 

Donora,  Pa. 

Editor,  QST: 

It  is  a  privilege  in  this  free  country  to 
have  a  right  to  our  opinions  and  I  am  a 
ham  who  feels  the  same  way  as  the  rest  of 
you.  But  the  members  of  the  A.R.R.L. 
will  never  get  anywhere  "slinking  mud." 

Public  sentiment  as  long  as  it  is  in  the 
majority  is  a  weapon  that  any  person  would 
be  foolish  to  oppose.  It  is  my  opinion  that 
we  will  gain  more  friends  amongst  the 
radiophone  listeners  with  receiving  sets  if 
we  will  make  a  step  forward  by  educating 
them  to  the  facts  and  the  importance  ox 
the  A.R.R.L.,  what  the  amateur  has  done 
in  the  past  for  his  government,  an  achieve- 
ment that  we  do  not  want  to  destroy. 

This  thing  of  referring  to  an  editor  as 
a  bird  or  hawk  or  a  vulture  is  all  wrong. 
I  personally  have  too  much  respect  for 
the  editor  of  QST  to  want  to  see  him  re- 
ferred to  in  public  print  as  an  animal  or 
a  fowl.  Be  more  conservative,  brother 
hams,  and  adopt  a  co-operative  spirit  to 
the  fellow  who  is  ambitious  to  build  a  re- 
ceiving set,  help  him  and  get  him  inter- 
ested in  the  A.R.R.L.  Be  a  booster — knock- 
ing will  never  get  our  organization  any- 
where. 1XZ  and  9CVI  have  the  right 
attitude,  and  I  hope  we  will  get  hundreds  of 
thousands  like  them  to  come  along.  Quot- 
ing Mr.  Armstrong  Perry  in  the  article  in 
oueation  to  the  effect  that  the  amateur  is 
ooomed  unless  something  is  done  to  get 
him  out  of  the  rut,  let  allA.R.R.L.  put  our 
shoulders  to  the  wheel  and  make  progress 
in  the  right  direction. 

I  am  training  ten  Boy  Scouts  in  wire- 
less, sending  and  receiving  in  code,  and 
when  they  are  capable  of  Decoming  mem- 
bers of  the  A.R.R.L.  Ill  see  that  they  are 
enrolled.  If  you  will  all  do  that,  it  will 
not  be  long  until  we  can  multiply  the 
estimated  50,000  amateurs  by  ten,  which 
will  increase  our  membership  to  500,000. 
Sincerely  for  amateur  radio, 
J.  B.  McCune,  8CQT. 


Long-Ware  Help 

Reedley,  Calif. 

Editor,  QST: 

Have  just  read  the  letter  from  "A 
Novice."  Having  had  similar  experiences 
at  different  stations  installed,  I  shall  en- 
deavor to  give  a  few  helpful  hints  as  re- 
gards better  results  in  tuning  the  primary 
circuit  of  receivers. 


In  nearly  every  case  when  no  marked 
peak  can  be  found  in  tuning  the  antenna 
to  resonance  with  the  secondary,  it  can  be 
traced  to  too  high  a  ground  resistance,  the 
most  noticeable  case  being  a  recent  one 
here  in  town.  In  this  case  a  short  wave 
set  was  in  use  with  a  vario-coupler  and  a 
series  condenser.  The  condenser  and  also 
the  primary  taps  switch  could  be  varied 
without  any  marked  change  in  the  tuning 
of  the  antenna  circuit.  The  writer  upon 
being  asked  the  reason  and  remedy  for  this 


MY  HOOK-UP 


advised  burying  a  copper  wire  under  the 
antenna  and  using  it  as  a  ground  instead 
of  the  city  water  pipes.  A  number  6  copper 
wire  was  then  buried  about  a  foot  deep 
directly  under  the  antenna  and  while  only 
about  40  feet  in  length  made  the  whole 
tuning  of  the  set  what  it  should.  Sharp 
resonance  of  the  antenna  circuit  was  at 
once  apparent  and  with  suitable  loose 
coupling  a  degree  of  selectivity  could  be 
had:  that  was  impossible  under  the  previous 
condition.  This  is  of  great  value  on  any 
kind  of  a  receiver,  and  is  a  point  only  too 
often  neglected. 

Regarding  results  on  longer  waves,  it  is 
possible  to  copy  MUU,  POZ,  and  all  the 
east  coast  stations  here  when  static  per- 
mits; see  my  report  on  reception  of  2FP's 
signals  which  also  reports  reception  from 
POZ.  I  think  that  'rA  Novice*  has  been 
trying  to  do  too  much  with  only  one  tube, 
as  I  have  nearly  always  used  two  stages  of 
audio  in  finding  stations,  after  which  when 
they  are  tuned  in,  it  is  usually  better  to 
drop  back  to  one  stage  or  even  the  detector, 
although  this  was  not  possible  on  POZ, 
but  can  do  so  with  MUU  and  all  eastern 
stations. 

The  set  here  is  rather  a  poor  make-shift 
at  best  as  it  consists  of  the  unmounted 
coils,  two  Seibt  condensers  of  .001  for 
primary  and  secondary,  a  .0005  Pacent 
fixed  for  a  by-pass  across  the  fones  and 
"B"  battery.  The  coil  sizes  are  a  1500 
primary,  1200  secondary;  and  a  500  in  the 
tickler  has  proved  more  than  enough. 

I  had  the  advantage  of  being  around 
New  York  while  the  "Times"  receiving  sta- 
( Concluded  an  page  92) 
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SOS-a  la  Wireless  Willie 

By  Chas.  A.  Lotory 


THE  winter  sun  had  set  and  the 
Citadel's  bleak  silhouette  slowly 
faded,  leaving  the  city  to  its  war- 
time darkness.  The  dockyard  gates 
losed  and  the  sentries  took  up  their 
posts  by  the  tiny  doors,  thru  which  liberty- 
men  and  officers  would  shortly  issue  forth 
in  little  groups,  on  pleasure  bent.  Halifax 
had  settled  down  for  the  night. 

Halifax  was,  I  suppose,  much  like  all 
other  strategic  cities  were,  in  those  days; 
dark  dismal  streets,  shop  windows  covered 
with  black  paint  or  heavily  shuttered; 
street  cars  with  blinds  tightly  drawn  and 
not  a  street  lamp  anywhere.  I  wandered 
over  to  the  Academy  only  to  find  a  three 
year  old  movie  film  on  the  boards.  The 
"Tally-Ho"  and  "Green  Lantern"  somehow 
failed  to  attract  me  that  night.  I  wanted 
comedy  and  laughter  to  drive  away  from 
my  thoughts  the  gruesome  details  of  war, 
for  I  had  just  come  in  from  patrol  and  was 
in  a  bit  of  a  hump  as  a  result.  I  decided 
to  spend  the  rest  of  my  short  leave  on  board 
listening  to  the  phonograph,  or  perhaps 
there  might  be  others  who,  like  myself, 
preferred  the  cosy  wardroom  to  the  muddy 
cobbles  and  fishy  odors  of  Barrington 
Street;  and  it  was  with  visions  of  a  little 
game  of  stud  or  draw  that  I  hastened  to 
return  to  the  little  ship  which  for  some 
months  had  been  "home." 


The  old  "Niobe,"  her  glorious  duty  as  a 
warship  done,  lay  stupidly  against  her 
temporary  quay,  next  Pier  Six.  Huge  twin 
anchor  chains  extended  from  her  hawse- 
pipes  fore  and  aft,  and  were  secured  to 
concrete  blocks  on  shore.    In  vain  might 


the  changing  tides  suck  at  her  wooden 
bottom,  1  thought;  yet  those  same  chains 
snapped  like  match-sticks  when,  a  few 
weeks  later,  the  fatal  "Mont  Blanc"  went 
up.  She  was  a  repulsive  sight,  that  old 
grey-hound,  as  she  lay  there,  a  black 
silhouette  against  the  starry  Dartmouth 
sky;  her  four  crooked  funnels  and  the  two 
tall  spars  and  the  ancient  slope  toward 
midships  gave  her  a  drooly,  haunted 
aspect,  in  the  darkness.  Yet  it  was  with  a 
sort  of  nameless  thrill  that  I  mounted  the 


long  "chicken  run"  and  passed,  thought- 
lessly saluting,  over  the  nameplate,  thru 
the  casemate  door  and  down  two  decks  be- 
low to  the  warrant  flat.  The  lights  were 
burning  in  the  gun-room  mess  and  the 
sound  of  muffled  voices  drifted  thru  the 
grating  to  my  listening  ears.  Sure  enough, 
here  were  friends,  and  plotting  mischief 
too! 

I  entered,  and  here  my  story  really 
begins. 

Wireless  Willie  Westover  was  one  of 
those  youths  of  the  Peck's-Bad-Boy  type 
who  is  eternally  plotting  mischief.  To- 
gether with  three  weary  knights  of  the  pill 
boxes,  he  had  been  futilly  endeavoring  to 
ward  off  an  attack  of  just  such  a  blue  funk 
as  possessed  me.  Draw,  stud,  rhummy,  and 
even  crown  and  anchor  had  failed  dismally. 
But  Willie's  brain  never  failed. 

"Seen  Gulsen,  Marconi?"  he  asked,  as  I 
entered  the  mess.  (They  called  me  Marconi 
in  those  days,  for  some  reason  of  their 
own).  No,  I  hadn't  seen  him.  "Must  be 
up  in  the  coop  all  right,"  he  remarked. 
The  aforesaid  "coop"  was  a  cabin  about 
4'x4'x7'  containing  a  wild  assortment  of 
antique  W/T  receiving  gear,  and  boasted 
the  dignified  name  of  "Silent  Cabinet"  in 
the  rule  book.  This  coop  was  soon  to  be- 
come the  scene  of  the  prank  that  Willie 
was  already  hatching  from  his  fertile  brain. 
A  cabin  boy  was  sent  up-top  and  returned 
with  the  information  that  Mr.  Gulsen  was 
"in  the  wireless,  Sir."     Wireless  Willie 

(Continued  on  page  90) 
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HEARD  DURING  OCTOBER 
Unlet*  Otherwise  Specified 


Instn  ctions  to  reporters: 

(1)  Typewrite  or  neatly  print  the  calls 
"double  spaced,"  on  a  separate  sheet  of 
paper,  running  them  across  the  sheet,  not 
down  a  column,  and  writing  on  but  one 
side  of  an  8%  "  x  11"  sheet. 

(2)  Arrange  alphabetically  thru  each 
district,  from  1  to  9,  and  then  Canada,  with 
no  break  between  the  districts,  using  com- 
mas to  separate  calls  and  parentheses 
around  calls  of  stations  also  worked — as 
in  examples  below. 

(3)  The  period  covered  by  the  report 
shall  be  so  stated  and  shall  be  approxi- 
mately from  the  first  of  one  month  to  the 
first  of  the  following  month.  All  lists  must 
be  received  by  us  the  8th  of  the  following 
month  for  publication  in  the  next  QST. 

(4)  In  order  to  distinguish  between 
spark  and  C.W.  stations,  list  spark  stations 
from  1  to  9  in  the  usual  manner  and  then 
make  a  second  paragraph  in  identical  form 
listing  the  C.W.  stations.  Commercial  calls 
will  not  be  published. 

Now  that  everybody  knows  how  to  do  it, 
let's  have  a  better  grade  of  lists  with  some 
real  DX  and  fewer  nearby  calls.  However, 
be  absolutely  sure  of  the  calls  you  log 
and  report. 

H.  A.  Cookson,  S.  S.  China— (1 -Step) 

October  22  (449  miles  W.  San  Francisco) :  5PX. 
•BED.  9ANQ.  9AWM.  9CXP.  9DHB. 

October  28  (845  miles  W.  San  Francisco): 
6BN,  7ZB,  7 EN,  7 NY,  7AEM,  7RI,  8SP  (Fairmont, 
W.  Vs.),  8XE  (State  College,  Pa.),  calls  9GK, 
9BED,  9DBL,  9AJBZ,  9DXN.  9AXU.  9PN.  9BJI, 
9BIZ.  9XE,  9ZAF.  9BDS,  9FM,  9ZN.  9XM,  9GK, 
AD7.   (Hear  8XE  and  9GK  working  all  evening). 

October  24  (1210  miles  W.  San  Francisco): 
5ZA,  6CV.  5EO,  5ABH,  7BK,  7DP,  7SC.  7TQ, 
8AIO  (East  Pittsburgh.  Pa.),  calls  6KA.  8BWA 
(Akron,  Ohio)  calls  CQ.  8YU  (Dayton.  Ohio)  calls 
CQ.  8NB  (Rochester.  N.  Y.)  calls  9T7,  9DK, 
9AWM.    9BDS,    9AOG.  9CKM. 

October  25  (1602  miles  W.  S.  F.):  8BLF  ( ?), 
4HH  (Tampa,  Fla)  heard  twice.  4BV  (Wilming- 
ton. N.  C.)  calls  9CNS.  5HA,  5ZA,  5NK.  6EO. 
5SM,  5EK.  7ADF,  7RN,  7SC,  8XE  (Pa.)  calls 
CQ.  9BJ  (Chicago),  9BK  (Chicago).  9BJI.  9AXD7 
9CMK,  9CNS  calls  CQ  aU  night.  9GK  copied  work- 
ing with  an  "8",  msg  says  "want  you  here  often 
sig  9DKB."  9GK  very  consistent  ft  QSA.  9AWM 
calls  5EK.  9ZAF.  9AYI,  9BCY,  9ZAF,  9AUL 
QSA  with  1CMK.  9BDS,  9ZN.  9BDE7 

October  26  (1968  wiles  W.  S.  F.)  :  5XAD  (7), 
9XM  (Madison.  Wis.)  very  QSA  and  clear.  Copied 
the  following:  "9XM  test  9XM  test  pse  card  fm 
any  stn  beyond  1200  miles  fm  Madison  Wis  test 
de  9XM  QRX  for  Amateur  NA  9XM."  H,il 
Several  other  Nines  heard  but  unable  "to  read  acct 
strong  induction  QRM  fm  engine  room. 


The  best  distances  logged  were  SNB.  Oct  24, 
approx  4200  miles;  8AIO,  Oct.  24,  approx  4100 
miles;  OBJ  ft  9BK,  Oct.  25,  4100  miles;  9XM, 
Oct.  26.  about  4400  miles  and  8XE  about  4700 
on  Oct.  25. 

[This  was  mailed  from  Honolulu.  Operator 
Cook  son  expects  to  hear  the  sizes  all  the  rest  of 
the  wf  y  to  Yokohama,  Japan — Ed.] 

T.  W.  Braidwood,  &  S.  City  of  St.  Joseph 
2000  miles  E.  of  Sandy  Hook:  1BDI,  1XM. 
2FP,  2NZ,  8EL.  8Z0.4BY;  1800  miles  E.  of  Sandy 
Hook:  5 NY;  1600  miles  E.  of  Sandy  Hook:  1XM. 
2CQZ,  2 EL,  8ZO;  1500  miles  E.  of  Sandy  Hook: 
1AJU,  2ZK.  SB  A,  4DC,  8FID,  9XAC,  9ZN;  000 
mUes  E.  of  Sandy  Hook:  1BKQ,  10PN.  1XU. 
2AWL,  2BLF.8ARP,  8BGT.  8BWT.  8FS,  8RM, 
8YD.  4 NT.  4ZA,  8AXB.  8XE.  9 APS,  9AMQ.  9BD8, 
9KG.  9ZAF. 

F.  H.  Stephlns,  Chicagoff,  Alaska 
The  following  telegram  dated  Nov.  14th  is 
herewith  printed  as  received:  "Please  print  next 
issue  Stop  Yesterday  copied  on  regenerative  two 
step  between  nine  ten  and  ten  P.M.  Coast  time 
Stop  Spark  9YAK  CW  9AWM  7 NY  9ZX  9YW 
9ZN  Stop  9AFD  hundred  feet  from  cans  6ZAC 
9CLS  and  SAD  Expect  install  fifty  watt  bottle 
Location  excellent" 


Canadian   5DO,  Vancouver,   B  C 

C.W.:  5DX.  5EO,  5PX.  5XD,  6CO.  6CJ.  60P. 
6HC.  6IY,  6GR,  6KA,  6XJ,  6PI.  6ZF,  6ZI,  6ZW. 
6ZY,  6ZZ,  6ABX.  6AJH,  6AQW.  6AWT.  6AFQ, 
6AGH,  6 ARK,  6ATV.  6BKO,  6BVN.  6BCR,  6XAD, 
6XAZ,  6XWI,  6ZAC,  7AW,  7BK,  7BJ,  7CP.  7GL 
7IY,  7SC,  7SF,  7TH.  7TQ,  7TY.  7 VI  7WF.  7WM, 
7WX.  7XC,  7ZB,  7ZG,  7ZK,  9AU,  9AY,  9DR, 
9RG,  9ANI,  9AUL,  9AWM,  9CNS,  9ZAF,  BTS. 
Canadians:  4BV,  5CT,  9AC. 

Spark:  6LU,  6AWM,  6ZIW,  6BUA,  7DK,  TON. 
7VE,   7VF.   7VG,   7ZG,   7ZK.  Canadian  6DX. 

3JT,  63  Bellwoods  Ave.,  Toronto,  Can. 

Spark:  1ARY,  1BOQ,  2NF,  20M,  2AGA,  2AJE. 
8AK,  8FL,  8FP,  8HJ,  8SF,  3QN.  8AAO,  4BI, 
8TJ,  8BDA,  9AAW,  9  ABM,  9AVP.  9  AW  P.  9DHZ. 

C.W.:  1AW.  1CZ,  IFF,  1FG.  1FK,  INN,  1PR, 
1RD.  1XM.  1YK,  1AHZ.  1ASZ,  1AZM.  1AZW, 
1BCF,  1AOK,  1BDI,  1BDT,  1BES.  1BET,  1BGF, 
1BJN,  1BKA,  1BKQ,  1BLN,  1BQA.  1BRQ,  1CCK, 
1CNF,  2FQ,  2FZ,  2GR,  2HW.  2JO,  2KF,  2LO, 
£NF,  2NZ,  2SQ.  2UD,  2WB,  2XQ  I.C.W..  2XZ, 
2  AFP.  2AGH,  2AHO,  2AJW,  2AGC,  2 AIM,  2AJA, 
2APA,  2APD,  2APC,  2AWF,  (2AWL),  2AWS. 
£ADL,  2BEA.  2BGM,  2BJO.  2BMR,  2BQH,  2BRB 
I.C.W.,  2 BSE,  2CBW,  2 CCD,  2CCX.  2CDO,  2CFB, 
2CJN.  2CKL,  2CQZ,  2CPK,  2CPD,  3BX,  8BG. 
8CC,  3CD,  8DB.  8FJ,  8GK.  8GN,  3HL,  8LR, 
8NH,  80T,  8PB.  8PZ,  8QV.  8RM.  8VW,  (8WF), 
(8YH),  8SM.  8YO.  (8ZO).  8ZW.  8ZZ.  8AAJ,  8AFB. 
8AJE,  8AJJ.  8ANJ,  8APB.  8APR,  8ARM,  8 ASP, 
8ATZ.  3AVA,  3AWW,  3ASY,  3BGT,  3BHL,  8BOF. 
8BQX.  3BNU,  3BVA,  4BB.  4BQ.  4BS,  4BX,  4BY. 
4DQ,  4EH.  4ID,  4GL.  4JK.  4KU.  4GH.  4LJ.  4XK, 
5DA.  5DI,  5DO,  5EK.  5FV,  SDK.  BHR,  5MB,  5NV, 
6  UK,  5XK.  5AAG.  5AAM.  5ADE,  6GR,  6KA, 
7 AD,  7AZ,  8AB,  8CF,  8CP,  8CU,  8DR,  8DV,  8HH. 
8JQ.  8IB.  8ML,  80W,  8SP,  8VE,  8RM.  8XE,  (8YN). 
8XB  I.C.W.,  8ZD.  8ZX.  8ZZ.  8AAB,  8ACF,  8ACH, 
8AFD,  8AGR,  8AIW,  8ANB,  8ANJ,  I.C.W.  8AQO, 
8ATU,  8AVD,  8AWP,  8AXC,  8BEF,  8BFM,  8BGO, 
8BHO,  8BJV,  8BPL,  8BWA,  8BXT.  8BXX,  8BQJ. 
8BZY.  8CEI,  8CET,  8CGJ,  8CGP.  8CGX,  8CGM, 
8CJY,  8CMI,  8CNW,  8CQA,  8CRM,  8CXK,  8CYA, 
8ZAF,    9AF,    9AI  9DY.  9EI,  9GK,  911  9IO,  9IZ.  9GA, 
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»OX,  9PW,  9UU,  9WC,  9YF,  9ZN  I.C.W.,  9AU. 
9AAP.  9AFK,  9AFN,  9AMI.  9 APS,  9BDS,  9BGH. 
9BHL,  9BIK,  9BUD,  9CCS,  9GMI.  9CUC,  9CKM. 
9DAG.  9DCR,  9DKY,  9DTM,  9DOZ,  9YAJ,  9DBV. 
Can.  8DH.  Other  Canadians  too  numerous  to  men- 
tion. 

3GN-9BS,   Ingersoll,  Ont. 

Spark:  1AW,  1JT,  1RV.  1BOQ,  (1CNI),  2BG. 
(2BY),  2NF,  20M,  (2UA).  (2AER).  2AHK, 
(2AJE),  2ARB,  2BDU.  2CCX,  3FB.  (8FP).  (8QN), 
3ZM,  3ZO.  8ANS,  (8 ARM),  (3AQR),  8AXN.  5XA, 
8CY,  8EO.  8HY,  (8LM),  (8NZ),  (801),  (8TJ), 
8UC,  (8VH),  8VQ.  8VW,  8ZY,  8ACF,  8AFG, 
8AMS,  8AWU,  8BDA,  (8BGT),  8BQA,  8BVX, 
8BXC.  8CEJ,  8CKV,  (8CSD),  (8CYD),  (9CA), 
(9CP),  9JX,  (9IV).  9MC,  9ME,  90F,  90N,  9PD, 
9QC,  9TV,  9ZN,  8ZY,  (9AAW),  9  ABM,  9ACB, 
9AIU,  (9AM K),  9 ANIL  9AQA,  9AVP.  9AZA,  9AZF, 
(9B00).  (9BTX),  (9CIV),  9CTW,  9DAY,  (9DCW), 
9DHG,  9DHZ,  9DXT,  (9DZY).  Canadians:  (8BA), 
(SDL),   8F0,    (8MN),   (8NV),    (3RY),  (3VW). 

C.W.:  1AW,  1CK.  ICY,  1GV,  1LD,  lOE,  1PR, 
1QP,  1RD,  ITS,  1XN.  1XU.  (1ZE),  (1AGH), 
1ARY,  (1AWB),  1BCG.  1BDI,  1BGF,  1BKQ. 
1B0Q,  1CG0,  1CJH,  1CNF,  (2EL),  2FZ,  (2GR). 
2JW.  2LO,  2NZ,  £one,  2PF,  2TS,  2XQ,  2ZK  2ZL, 
2AAB,  2AGC,  2AIF,  2AJA,  2AWF,  2AWL,  2BEA, 
2BGM.  2BGN.  2BML,  2BMR,  2BRB,  2BRC,  2BVA, 
2BZV,  2CBC,  2CCD,  (2CCX),  2CFB,  2CKL.  2CKN, 
2CKU.  2CMS,  2CQZ,  8BG,  8BR,  8CC.  8CG,  8FS, 
8GK,  8HL,  8HX,  8JH,  8LR,  8NH,  80D,  SOT,  8QV, 
3RF,  3TK,  8YO,  3ZO,  8ZW,  3ZZ,  8AAO,  8AAY, 
8AFB,  3AFU,  8AJJ,  8AJO,  8ANJ.  3 APR,  SAQR, 
8 ASP,  8AUU,  8 AWL,  8BGT,  8BHL.  8BHM,  8BHO, 
8BIJ,  8BIT,  8BJY,  8BNG.  8BNU,  3B0F,  8BRW, 
8BUV,  3BVC,  8CBM,  8CMB,  8CRD,  4BQ,  4BT. 
4BX.  4BY,  4DL,  4EA,  4EB.  4EN.  4FE,  4FT, 
4GL.  4HW,  4KC,  4KI,  4LJ,  4  LP,  4TL,  4ZF, 
6  A  A,  5DA,  5DI,  5DO,  5EG.  5EK,  5ER.  5ES,  6FV, 
5HL,  6KC,  SMB.  6PX,  5SM.  5XA,  5XK.  5ZA, 
5ZAS,  BZAV,  6KA,  6XAD,  AD7,  (8AB),  8AG, 
8AM,  8BF,  8ES,  8EW,  8 FT,  8GA,  8HJ,  8HN,  8HT, 
8HW,  8IB,  8IC,  (8LT),  8MP,  80M,  80W,  (8PT), 
8QB,  8QK,  8RR,  8SB,  8SP,  8TX,  8UK,  8UZ,  8VF, 
(8VH),  8WE,  8XE,  8XY,  8YD,  8YN,  8ZK,  8ABV, 
8ACO.  8ABH,  8ACR,  8 AEG,  8AFD,  8AGN.  8AGO, 
(8AGR),  8AIM,  8AKP,  (8ALC),  8AMM,  8  AOL, 
8APR,  8 APT,  8AQ0,  8ARD,  8ASL,  8ATU.  8 AWN, 
(8AWP),  8 AWT,  8AWZ,  (8AXN),  8BCL,  (8BCY). 
8BDU,  8BEF,  (8BJX),  (8BKE),  8BLT,  8BNH, 
8BNO,  (8BOZ),  8BPC,  8BPL,  8BRM,  8BSF, 
8BUM,  8BVR,  8BXH,  8BXT,  8BXX,  8CAK,  (8CAZ), 
(8CEI),  8CGM,  8CGP,  8CGX,  8CIA,  8CJY,  8CJA, 
8CKM,  8CLK,  8CMM,  8CMY,  8CRB,  8CRW,  8CTP, 
8CUR,  8CYT.  9ZAE.  9ZAG,  9BO,  9CP,  9DZ,  9EI, 
911,  9IO.  9KP,  9LE.  (9LQ),  9LV,  9LZ.  (90X), 
•PI,  9PN,  9PQ,  9QF,  9UU,  9X1,  (9ZN).  9ACD, 
9AFK,  9AHH,  9AIU,  9AJH,  9AJP.  9AMH,  9AMI, 
9AMQ,  9AND.  9AON,  9APS,  9AQH,  9AQM,  9ARR, 
9ARZ,  9ASU,  9AUL,  9AVN,  9AWM,  9AWS,  9AXU, 
9BDS.  9BED,  9BFN,  9BHQ,  9BIE,  9BIZ.  8BJY, 
9BKZ,  9BLC,  9BPL,  9BQD,  9BQW,  9BRK,  (9BTT), 
9BTX,  9BXZ.  9BZI,  9CBA,  9CBW,  9CCS,  9CEB, 
9CKM,  9CJA,  9CLN,  9CTV,  9CUI,  9DAY,  9DBL, 
9DCR.  9DGE.  9DGQ,  9DGT,  (9DKY),  9D0F,  9DQU, 
9DSM,  9DSW,  9DWW,  9DXN,  9DZB,  9XAC, 
9YAJ,  9ZAA.  Canadians:  (8AD),  8AQ,  8BP,  3BV, 
SCO.  SDH,  (3DS),  8FC,  3JE,  (8JI),  8JK,  (3K0). 
8KP,  SMB.  8NB.  (8SP),  8SX,  STL,  (3XN),  8YH. 
3ACJ,   (9AL),  9AW. 


1XM,  Cambridge,  Mass.  (All  Districts) 

(Note:  list  of  2's,  8's,  8's,  and  9's  incomplete, 
separate  list  of  CW's  and  sparks  not  kept — sori 
O.M.)  (1AAC),  (1ALO),  (1AJZ).  (1ASJ),  (1AXB), 
(1AXR),  (1AZL),  (1BAS),  (1BKQ),  (1BKR), 
(1BQD),  (1BYN),  (1CBJ).  (1CEV),  (1CKS). 
(1CMK),  (1CND),  (1CNI),  (1DV),  (1FL),  (1GV), 
(111).  (ILL).  (1QA).  (1QP).  (1XU),  (1YK). 
(2AAB).  2ABZ,  (2AFP),  (2AGC).  (2AJA), 
(2AJE).  2AL,  2ANW,  2APA.  (2  AVE),  2AWF. 
(2AWL),  2AYK,  2BB,  2BBB.  (2BGI),  (2BJC), 
(2BMR),  2BQ,  (2BRB),  (2BRC).  2BSG.  2BUE. 
2BUM.  2BWL,  2CBG.  2CBY,  2CGJ.  2CKN.  2CKR, 
2CM,  2CMS,  2CNU.  (2C0L).  2CPN,  (2CQZ), 
(2CT)  2CUK.  2DI.  2DQU.  2EL.  (2FC).  (2FP). 
2GK,    2GR,    2HW,    2KL,    (2KP),    (2KU).  2LE, 


(2NZ),  (20M),  2RM.  (2RY).  2SQ,  (2SZ).  2TS. 
(2UA),  2UD.  2ZK.  3  A  AO,  8AAY,  SABC.  8AFB, 
(3AIS),  3AJJ.  3ANJ.  3ANX.  8ANZ  8AQR,  (8AVC), 
8AWA,  (3BB).  (3BE1).  8BG.  (3BGI).  (3BHM). 
3BHN,  8BIJ,  (SBJi),  3BJY,  3BLU,  3BML,  (SBNU). 
3BOB,  3BVC,  (3BUP),  (3BX),  8CC,  (8CM), 
(3CN),  3DC,  (3FS),  (8GK),  (8HJ),  3HX.  8IL, 
8JH,  (8LR).  8MK.  (80E),  80T.  3PB.  3BNE. 
8SL.  (3SM),  3SZ.  3UK,  8VW,  3XC,  3XN,  8YO, 
3ZB.  (3Z0),  8ZW,  4BQ.  (4BX),  4BY,  4DC.  4DQ, 
4EA,  4EB,  (4EL).  4FD,  (4FT),  4GH,  4GL,  4HH, 
4ID.  4KL.  4LJ,  4NC,  (4NT).  6AAM.  5 AD,  6D0, 
5EK,  5ER,  (5FV),  (6HB),  6HL,  BNK,  6NV,  60L, 
5SA,  SSI,  SSM.  SXAD,  SXK,  6XAD,  6ZI,  7SC, 
8AB.  8ADH,  8AES,  8AEV,  8AFD,  8AGO,  8AIM, 
8AIO,  (8AIW),  (8ALC).  8AMM,  8AMZ,  8ANJ, 
8 AOL,  8AQ0,  8ASL,  8ASV,  (8ATU).  8AVD,  8AWF, 
(8AWP),  8 AX,  8AXN.  8BAH.  8BCL,  8BDA,  8BDO, 
8BEP,  8BEY  8BFM,  8BGG,  8BJV,  8BKE,  8BNY, 
8BO,  8BPL,  8BPN,  (8BRT),  8BTL,  (8BVR), 
8BVT,  (8BWA),  (8BWK),  8BXF.  8CEI.  8CER, 
8CGX,  8CJX,  8CK.  8CKM.  8CMX,  8COI,  8CP, 
8CPX,  8CRX,  (8CTP).  (8CUR),  8CWJ,  8 FT,  8HJ, 
8IB,  8KG,  8NB,  80E,  SOW,  8QK,  8SB,  8SP,  8SV, 
8TJ.  8UK,  8UP,  8UR,  8WR  (8XE),  8YG.  8YN, 
8YQ,  8  ZD,  8ZO,  8ZV,  8ZY.  (8ZZ),  (9AAP), 
9 AAV,  9AAW,  9AFK.  9AFN.  9AIX,  9AJP,  9ANQ, 
9AOG,  9AOT,  (9  APS),  9APW,  9ARV,  (9AUL), 
9AWF,  (9AWM),  9AYH.  9BCT,  9BDS,  9BED, 
9BFB.  9BFX,  (9BHD),  9BIL.  9BKJ,  9BRO.  9BTM, 
9BUD,  9BZI,  9CBA,  9CIV,  9CNS,  (9CP),  9DCR, 
9DEN,  9DFB,  9DFP,  9DG,  9DHZ.  9DR.  (9DVW), 
9DXM,  9DYN.  (9EI),  9GA,  9GK,  9HJ,  (911).  9LZ. 
90X,  9QM,  9RX.  9TR,  9UC,  9UU,  (9VZ),  9XAC, 
9 XL,  9YAJ,  9YI,  9YM.  9YS,  9ZAF,  9ZAR.  (9ZN). 

Canadians:  2AZ,  2BG,  8BP,  3BV,  3CO,  3DH, 
8DI  3DS,  8GK.  3GN,  3JI.  8JK.  3KO,  9AL,  9AW. 

Specials:   (NOC),  NOF,  CY-1. 


1CBO,  Concord,  N.  H.  (2  steps,  8  districts) 

1AW,  1AEH,  1AGH,  1AGL,  1AIL.  1AKB,  1AJC, 
1AJU.  1A0K,  1AYZ.  1BAS,  IB  BP,  1BJN,  1BKA. 
1BKQ.  1BLR.  1BNK,  1BNZ,  1BRQ,  1BSJ,  1BWJ, 
1BWY,  1CEC.  1CDG,  1CG0,  1CGR,  1CMK,  1CNF, 
1CPN,  1E0,  1FX.  1GV,  1IL,  1IL  1JT,  1KM,  1QN, 
ITS.  1XM  1XP  1XT  1XU.  1XX,  1YK,  1ZE,  2AAB, 
2AAG,  2ABC,  2ABQ,  2ACV,  2AER,  2 AFP,  2AGC, 
2AJA,  2AJE,  2AJJ,  2ARY,  2ASI,  2AVC,  2AWF. 
2 AWL,  2AWS,  2AXK,  2AYV,  2BBB,  2BM,  2BFX. 
2BGI,  2BGM.  2BJL,  2BJY,  2BOA,  2BRB,  2BRC, 
2BUM.  2BZV,  2CBC.  2CBT,  2CBY,  2CCD,  2CIU. 
2CJX,  2CKL,  2CKN,  2CMS,  2CNK,  2CPD,  2CQZ, 
2CXX.  2EL.  2FC,  2FP,  2FZ.  2GK,  2GL.  2GR, 
2HJ,  2HV,  2HW,  2KS,  2LE,  2L0,  2^Z,  20M,  2RM, 
2RY,  2RZ,  2UD,  2VH,  2XQ.  2ZK,  8AAY,  3AFB, 
8AJH,  8AJK.  8AJW,  8 ALA,  3ALN,  8AN0,  3AQH, 
8 ARM,  8ASY,  3AVC,  8BA,  8BB,  3BG,  3BZ.  8BEI, 
8BER,  3BFQ,  8BHL,  3BHM.  3BIJ.  3BIT,  8BLF, 
8BLU.  8BNG,  3BNU,  8BOF,  3BTY,  8BUP.  8BUV, 
8BVA,  8BWT,  8CAQ,  8CG.  3CW.  8CER,  8DT, 
8FS,  8GF.  3HG,  3HX,  8JH,  3JI,  3KH,  3NB,  SOD, 
80E,  80T,  3PZ,  3QV.  3RF,  8SZ,  3TJ,  3YO.  8ZW. 
4BH.  4BX,  4BY.  4CD,  4EB.  4 FT,  4GH,  4ID,  4LJ, 
5DA,  5D0,  6EK,  5FV,  5KC,  5MB,  5MY,  SSM. 
SXK,  6XAD,  8AB.  8ACH.  8ACK,  8AEC.  8AEU. 
8AFD,  8AFM,  8AGX,  8AHR,  8AIG.  8AIM,  8AIO, 
8AJP,  8 ALT,  8ALW.  8AMQ.  8ANJ,  8ASL,  8ASV, 
8ATU,  8AWZ.  8AWP,  8AXB,  8AXC,  8BAF,  8BDU, 
8BE0.  8BHO.  8BJX.  8BKU.  8BMK,  8BMM, 
8BNJ,  8BN0,  8BNY,  8B0G,  8BPH,  8BPL,  8BRC, 
8BRL,  8BRM,  8BUM,  8BVR,  8BVT.  8BWA, 
8BXH,  8 BYT,  8CAZ,  8CBC,  8CEI,  8CFK.  8CGP, 
8CGQ,  8CJY,  8CJZ,  8CK0,  8CNW,  8CQK,  8CSE, 
8CTP,  8CUP,  8CUR,  8EO,  8HJ,  8HX,  8KG.  8ML. 
8NB,  80W,  8QK,  8SB,  8SF,  8SP,  8SS,  8TX,  8UE, 
8UO.  8XE,  8YM.  8ZD.  8ZK.  8ZX,  8ZZ,  9AAP. 
9AAU,  9AAV,  9AHH.  9AJH,  9AMQ.  9ANQ.  9A0N. 
9 APS,  9ARZ,  9AWF,  9AWM,  9AXU,  9AYU,  9BAK, 
9BCB,  9BCT.  9BDS,  9BEY,  9BHD,  9BLY.  9CGK. 
9CLN,  9CNV.  9CR.  9CVM.  9CXP,  9DCG.  9DDW. 
9DFB,  9DGE,  9DGQ.  9DKY,  9DR,  9DWQ,  9DYN, 
9EI.  9GL.  911,  9KP,  9LQ,  90X,  9QR,  9UU,  9UZ. 
9VZ.  9WC,  9XCC,  9YAJ.  9ZAF.  9ZN,  Canadians: 
8BP,   SCO,   3JK.   3DS.   9AL.  9AW. 


1BNL,  Saco,  Me. 
C.W.:  (ICG).  1RH,   (1BWJ),   (1CSL),  (1CDP), 
(1CSD).   1CGO.  2BLS,  2BCK,  2HW,  2HJ,  (2NF), 
(2AWN).    (2-BZS),    2BOP,   8BRW,   8AUU.  3BVC, 
(3CG),  (3BND),  3BNU,  3 BAN,  SNG,  (4BX),  4EG. 
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4XN  (4NF),  5 LA,  (5ZA).  6BQ.  6 BHD,  (6 ANY), 
6  BAH,  (6AWR).  6ANX.  7ZY,  ( 7  ANZ ) ,  (7AE). 
7EA,  7CK,  (7IP),  7IT.  (7UF),  7ABT.  8BTR, 
8BWA,  8XE,  8UK.  (8CHG),  8COY.  (8APB), 
(8XA),  911,  (9AN),  (9ZM).  9BQK,  (9AXX). 
(9DX),  Canadian    (3 FT),  English   (X05),   (LS4)  ? 


1BYN,    Worcester,   Mass.,   Reinartx   and    1  Step 

l's,  2*8,  8's,  A  8's,  all  to  numerous 
1AW,  2FP,  8ZO,  4BX,  8BV.  4DL.  4EA,  4EB,  4EH, 
4ET,  4GH,  4ID,  4JX,  4  NT,  5DI.  5EK,  >5ER, 
5ES,  5FX,  5IF.  5NB,  5SM,  BUK,  SVA.  BXA, 
6XK,  5AJA,  5XAD,  6KA,  6XAD,  AD-6,  7HM,  7LU, 
7ZO,  AD-7,  8BO,  9GK,  911.  9IO.  9KP,  9PI,  9PN. 
9UL,  9UM.  9UZ,  9VL,  9VZ,  9  XL,  9YI.  9YW. 
9ZL.  9ZN,  9AAP,  9AHH,  9AHY,  9AIU,  9AIX. 
9AIY,  9AJH.  9AOT,  9APS,  9APW.  9 ASH,  9AUL, 
9AWM,  9BCT,  9BDS,  9BED,  9BEP,  9BHD,  9BLC. 
9BRK.  9CBA.  9DFB,  9DFH.  9DGE,  9XAC,  9YAJ, 
Canadians:  2AM,  8BP,  SCO,  SDH,  SDS,  8GN  spk. 
8JI,   9AW.   9 AL. 


IBOO,  Hotchkiss  Radio  Club.  LakeviUe,  Conn. 

Spark:  (1ACH),  1ACO.  1ADC,  1AFP,  (1AFR), 
1AKC.  1AMD,  1AMF,  (1AOK),  1ARY,  (1AW). 
(1BCF),  (1BJS),  1BOT,  (1BPZ),  (1BQL),  1BRL, 
1BRQ,  1BVB,  (1BYG),  1CGQ,  (1CK),  (1CKT), 
(1CNI).  (1LZ).  lOE,  (lOR).  (1QO),  1RV,  1RX, 
(1SW),  2AAC.  (2AAF),  (2ABM).  (2AJE).  2ARY, 
(2AVE).  (2AX),  (2BM),  (2BY),  (2CDR), 
(2SJX),  2DA.  2FP,  (20M),  (2PV),  (2SQ),  2WB. 
(8ACY),  3AIC.  8AHK,  (SAQR),  (8 ARM),  SARO. 
(8ARQ),  3AVC,  (8AWE).  (8AWF),  (8BCQ), 
(8BEI),  8BG.  8BJ.  8CAQ,  8CS,  3ER,  (SFB), 
8HJ,  8JH,  (8RW),  8SF,  (8UC),  (8UD),  4BC.  4BI, 
4GN.  4KM.  4VT,  5XA,  (8ABL),  (8ACF),  (8AFG), 
(8AJT).  8APB,  (8AVJ ),  8AXB,  (8AXN).  (8AXQ), 
(8AXX),  (8AYC),  8AZF,  8 BAH,  (8BDA),  8BEP, 
(8BFY),  (8BGT),  8BLS.  8BMK,  8BOV,  8BPL. 
8BQA.  8BRH.  8BRL,  8BSN,  8BVX,  8BWD,  (8BXC), 
(8CAG).  (8CER),  8CGU.  8CH,  8CKV,  8COI,  8CS, 
(8CSD).  8CYT,  8CYU,  8EM,  8EV,  (8EW),  8HY, 
8KY,  8LH,  8 NY,  8PJ,  (8RQ),  (8TJ),  8UO,  8UC, 
8VF,  (8VQ),  (8VW),  8WE,  8XE,  8ZY,  9AAW, 
9AFK,  9AIR,  9ANP,  9ARD,  9ASJ,  9AVF,  9AVP. 
9AZF,  9AZA,  9BEF.  9BJE,  9BX,  9CGX,  9CPQ. 
9CP,  9DAG,  9CSU,  9DAY.  9DCF,  9DHG,  9DHZ, 
9DIU,  9DTN.  9DXE.  9DXT,  9LJ.  9MC.  90F,  9UU. 
9VZ.  9ZN.  Canadian  8BP,  (3FO),  (3GE),  (SGN), 
(9BS). 

C.W.:  1ADN,  1AFP,  1AFV,  (1AGH),  1AGI, 
1AGS,  1AIK.  1AJP.  (1AJU).  1AJW.  1AM.  1ARK. 
1ARQ.  1ARY,  1ASF.  1ATJ.  1AW.  1AWQ.  1AX, 
(1AXI).  ( 1 AYQ),  1AYZ.  1AZW,  1BAS.  1BBM. 
1BCF,  1BDC.  1BDI.  1BEA,  1BRT  (1BGF),  1BGN, 
1BHI,  1BJA.  1BJN.  (1BKQ),  1BNT,  1BOA,  1B0M, 
1BQA,  1BQD,  1BQI.  1BQK  (1BRH).  1BRI,  1BRQ. 
1BSA,  1BSC.  1BSJ,  (1BVH),  1BVR.  1BWJ,  1BWY, 
1BZP.  1CAC.  1CAL,  1CAZ.  1CBH,  (1CBP).  1CDB, 
(1CDO).  1CFI,  1CGO.  1CGQ.  1CGR,  1CGS.  1CJA, 
1CJH,  1CJZ,  1CK,  1CKH.  (1CLN).  1CM,  (1CNE), 
1CPN,  1CPZ.  1CTC,  1CUE,  1CUF.  1EZ.  1GV, 
1HK.  1KM.  Ill,  1IL,  lOK,  1PR,  (1QP),  1SH,  1SQ, 
(ITS).  (1UJ),  1XH.  1XM.  1XP.  1XU.  1XX  1YK, 
1ZE.  (2AAB),  2ACU.  2AFP.  2AGB.  2AGC,  2AJA. 
2AJL,  2ALJ.  2AM,  2ANM.  2APA.  2AUZ.  2AVC, 
2AWF,  2AWL.  (2BBB),  2BBM.  2BCK.  2BDK. 
2BDU,  2BGI.  2BGM,  2B1I.  2BJO,  2BKQ.  2BLJ.  2BLS 
2BML.  2BQD,  2BQI.  2BQO,  2BQU.  2BRB.  (2BRC), 
2BRQ.  2BRS.  2BYC.  2BZV.  2CBC,  2CBW,  2CCD, 
2BLS.  2BML.  2BQD.  2BQI,  2BQO.  2BQU,  2BRB, 
(2BRC).  2BRQ.  2BRS.  2BYC,  2BZV.  2CBW,  2CCD, 
2  CDC,  2CGJ,  2CIN,  2CKL  2CKN.  2CKR.  2CMS. 
2CNP,  2COL.  2CQO.  (2CQZ),  2DAW,  2D1R,  2DMR, 
2EL,  2FC.  2FP.  2FZ.  2GK,  2KE.  2KL,  2KP,  2NZ. 
20F.  2PF,  2RB.  2RM.  2RY.  (2TS).  2UD,  2VZ. 
2WB,  2XG,  2ZK  2ZL,  3AAY  3AC,  3ADE.  3ADT. 
3AEV.  3AFB,  3  AFC,  3AGC.  3AJD.  3AJJ,  3ANJ. 
3ANO.  3 ANZ,  3 APA.3 APC.3 APR.3AQR,3ASP,3ATG, 
3AUB.  3AUII,  3AUW,  3BKK,  (3HC).  3BGT,  3BGX. 
8BHL,  3BHM,  3BIF.  3BIT,  3BIW.  3BKQ,  3BLF. 
8BLU  3BMI,  (3BNU).  (3BOF),  3BRW.  ( 3BTY) . 
8BUC,  3BUP.  (3BVA).  3BVC,  3BVH.  3BVL.  3BWT 
3BZ,  3CA,  3CAQ,  3CAV.  3CBM,  3CC  3CO,  3DH. 
3DZ,  3FS.  3GC,  3GE  3GK.  3C.M.  3HL.  3HX,  3 HZ, 
SIP,  (31W),  3JH,  3JT.  3KM,  3NH,  30A,  30E, 
SOD,  30T  3PB,  3PZ,  3QE,  3QV,  3RR,  3SZ.  3VW. 
(3VX).  3XM,  3YO,  3ZK.  3ZO,  3ZU,  3ZW,  3ZZ, 
4AS,  4BB  4BX.  4BY.  4DC,  4DM.  4DQ,  4EA,  4EB, 
4EH,  4EI.  4 EN,  4FB,  4FG,  4 FT,  4GH,  4GL,  4HW 


4ID.  4JK.  4LJ,  4LO.  4  NT,  4  PR,  401.  5AAG, 
5AAM.  BADE.  BATE,  BDA.  6DI,  BDO,  5EK,  BFV, 
BHE,  BLK,  6NT.  6NV,  BOS,  6PB,  BPX.  8SK,  BSM. 
BXAD,  BXD,  BXK,  6ZA.  6KA,  6XAD,  7AFW,  8AB. 
8  ABC,  8ABN,  8ABS,  8ACN,  8  ACT.  (8ADH), 
8AED,  8AFD,  8AFT,  8AGR,  8AGX,  8AIM.  8AIZ, 
8ALC,  8ALD,  8ALF.  8 ALT,  8AMP,  8AMQ,  8AN. 
8ANB,  8ANJ,  8ANX,  8AOL.  8APT,  8APY,  8AQO, 
8ASV,  8ATU,  8AVD,  8AVL,  (8AWP),  8BAE,  8BBT 
8BDR,  8BDN,  8BEF,  8BEM,  (8BEO),  8BFM, 
8BFH,  8BFY,  8BIP,  8BIQ,  8BJS,  8AXB,  8AXC, 
8AXN,  8AZD,  (8BJV,)8BJX.  8BKE,  8BKN,  8BMM, 
8BNJ,  8BNN,  (8BO),  8BOQ,  8BOZ,  8BPH.  8BPN, 
8BPU,  8BSF,  8BRM.  8BRQ.  8BTL,  8BTO,  8BTR, 
8BUC,  8BVR,  8BVX,  8BWA,  8BWD.  8BXH. 
8BXX,  8BYF,  8BZY.  8CAY,  8CAZ,  8CCS,  8CEI. 
8CEP,  8CF,  8CFP,  8CGB,  8CGQ,  8CGX,  8CJN. 
8CJY.  8CKK,  8CKM,  (8CKO),  8CMI,  8CMY,  8CNW. 
8CNT,  8COA,  8CQA,  8CRC,  8CTN,  8 CUR,  8CUS, 
8CV,  8CYO.  8CYT,  8CZK,  8CZP.  8CZZ,  8DAK. 
8DFB,  SDR.  (8FQ),  8HH,  8HJ,  8HW,  (8IK). 
8JQ.  8KQ,  8ML,  8NB,  80E,  80Q,  80W,  8PD, 
8PJ,  8QD.  8QK,  8RJ,  8SB,  8SP,  8TK,  8UZ,  8VF, 
8WA.  8WJ,  8XAE,  8XE,  8XH.  8XJ.  8YD.  8YG. 
8YN.  8ZAE,  8ZAG,  8ZD,  8ZF.  8ZK.  8ZW,  (8ZZ, 
also  fone),9AAP.  9  AAV,  9AFK,  9  A  FT,  9AGT, 
9AHH,  9AHQ,  9AJH,  9AJP,  9AJT,  9AL,  9ALP, 
9AMI,  9AMO,  9ANQ,  9AOG,  9AON,  9APS.  9AQM, 
9ARM,  9ARR,  9ATN,  9AUG.  9AUL,  9AVP,  9AW. 
9AWF,  9AWM,  9AWR,  9AWZ.  9AXU, 
9AZM,  9BBF,  9BBQ,  9BCB,  9BCF,  9BCT,  9BDS, 
9BED,  9BEV,  9BEY,  9BGH,  9BHD.  9BIG,  9BIK, 
9BIV,  9BJO.  9BJP,  9BLO,  9BRK,  9BSZ,  9BVE, 
9BWS,  9BXT,  9CBA,  9CDR,  9CDY,  9CGK,  9CGN, 
9CIP.  9CIV,  9CNN,  9CMK,  9  CP,  9CTE,  9CTF, 
9CVE,  9DCG,  9DCU.  9DDW,  9DDY,  9 DEL,  9DFB. 
9DHZ,  9DKY,  9DOZ,  9DQA,  9DQU.  9DR,  9DSM, 
9DTJ,  9DWQ,  9DYN,  9DM.  9EBI,  9EI,  9EJ, 
9FM.  9GK.  9GX.  9HW,  911,  9IO,  9KP,  9LZ,  9NS, 
9NU,  90F,  90Q,  90X.  9PN,  9PW,  9QF,  9SL,  9UC. 
9UD,  9UU,  9UZ,  9VZ,  9WC.  9XAC,  9XL,  9 XX,' 
9YM,  9ZAF,  9ZN,  Canadians  SCO,  8DH,  8DS, 
8  J  J,  3JK.  8KD,  8NX,  9AL.  9AW. 


2CAD,  310  Ave.  E.,  Bsyonne,  N.  J. 

C.W.:  1AW,  1ES,  1IV,  1RD,  1SD,  1SQ,  1XM. 
1XU,  1XX,  1AIQ,  1AJU.  1AKG,  1ARY,  1AWB. 
1AZL.  1AZW.  1BDI,  1BEP,  1BET,  1BGF,  1BJN, 
1BKA.  1BQK,  1CDO  1CJA.  1CMK  1CNF.  1CPN, 
3BG,  SDH.  8FS.  3HS,  3JK  8KO,  3LP,  3NH,  3X0, 
SYO.  3ZO,  3ZW,  3AFB,  8ALN,  3AIS,  3  A  PR, 
3AVC,  3BAJ,  3BHL,  3BIT,  3BLF,  8BNU,  8BUV, 
8BVC.  3CCC,  4BQ,  4BX,  4DC,  4DL,  4EH,  4 EN, 
4 FT,  4GH,  4ID.  4JY.  4KM,  4 NT,  4 NY,  BDA,  BDO, 
BEK,  BER.  BFV.  BSM,  BXA,  BXK.  BXM,  6ZA, 
6ZAV,  6EN.  6GX,  6KA,  6UW,  6ABX,  7LU,  8BK, 
8CF,  8FQ,  8HJ.  8HH.  8IB,  8IQ,  8JQ,  8 KG,  80W, 
8PD  8PT.  8QK.  8QM,  8SB,  8SP,  8UE,  8UK, 
8VE.  8VY,  8XE,  8XH,  8YD,  8ZD,  8ZV,  8ZR, 
8Z.  8ZZ,  8ACF.  8ACH.  8ADH  8ADN,  8AFD,  8AFY, 
8AGO,  8A1M.  8AI0.  8AME.  8AMM.  8AMQ,  8ANJ, 
8ANY,  8AQO,  8ASV,  8AWP,  8AWX,  8AXB,  8AXC, 
8AXN,  8BDB,  8BEF,  8BFM,  8BJS,  8B0Z.  8BUM. 
8BVT.  8BZY,  8CAY,  8CAZ,  8CEI,  8CEP,  8CGX, 
8CJX,  8CLK,  8CNW.  8COI.  8CQY,  8CUR,  8CTP, 
8CYT.  9CP.  9FF.  9HW.  911,  9IO.  9KP,  9LQ, 
90F.  90X,  9PF,  9UH  9VK,  9XL,  9ZN,  9AAP. 
9AAU,  9  A  FN,  9  A  FT,  9AHH,  9ANQ,  9APS,  9AWM, 
9BDS,  9BED,  9BIK,  9BIZ,  9BJY,  9BRK.  9BVP, 
9BYA.  9CBA,  9CPX.  9CLN,  9DYN,  9DKS,  9DMM, 
9DKY.  9DOZ.  9YAJ,  9XAC,  9ZAA,  Canadians  3BP, 
3JI    4JK  9AW 

Spark:'  1B0Q.  3ACY,  8TJ,  9CP,  9UH,  9ZN, 
9AAW   9DHZ.  Csnadian  3GE. 

Daylite  C.W.:  1AGH.  1AJP,  1BKQ,  1BSA.  2HW, 
2AWF,  2CGJ,  3CC,  3CG,  30J,  30T,  3VW,  8ABN, 
9GV. 


Jack  Dunham,  New  Rochelle,  N.  Y. 
(1  tube  all  over  750  miles.) 

C.W.:  4*Y,  4EB,  4HW,  4KK,  40I,  BEK, 
5ER.  BFV,  5HB.  5KC,  6PS.  BQY,  BXA,  BXAD, 
5ZAV,  9AAP,  9AAU.  9AAV,  9AFK,  9  A  FN,  9AIY, 
9AJH,  9AJP,  9AKB.  9AL.  9AMI,  9ANQ,  9A0N, 
9AOT.  9APS.  9APW,  9AUL.  9AVH,  9AW,  9AWF, 
9AWM.  9BCB,  9BCH,  9BDS,  9BED,  9BIG,  9BJY, 
9BLY,  9BNV,  9CAH,  9DCF,  9DGE.  9DKY.  9DQU, 
9DR,  9DWK.  9DWQ,  9DYN,  9DZ,  9EI,  9EV.  9FM, 
9GK  9GI.,  9KG.  9PW,  9UU.  9VZ,  9XAC.  9XAQ, 
9YAJ,  9YM,  9ZAA,  9ZAF,  9ZN. 
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2AWF,  Albany.  N.  Y. 
Spark:  1AKC,  1BOT,  1BQL,  8CK,  1CNI,  1GM, 
8AJE,  2 ARB,  2 AX.  8BSC,  20M,  2SQ,  2WB,  SACY. 
tCN.  8HJ,  8RW,  tYC.  8ACF,  8AXQ,  8BBL.  8EW. 
8Ua  8VQ.  8XE,  9AVP.  9MC.  Can.,  8BP,  8FO. 
SGE. 

C.W.:  1AGH.  1AJL,  1AOK.  1AW,  (1AWB), 
(1AWW),  1BDI,  1BJN,  1BJY,  1BKA,  (1BKQ), 
1BLN,  1BQI.  1BRQ.  1BSC,  1CGR,  (1CMK),  1CPN, 
1GV,  1HK.  1IL,  1PR,  (1RD),  ITS,  ltJU.  IXM. 
1XU,  (1YK),  1ZE,  SAAB,  2ABC.  2AEH,  SAER, 
SAGO,  2AJW,  2APA,  (2APD),  SAQT,  2  AWL, 
SAWM,  SAWS,  SAXK.  SBBL,  (SBMS).  SBNZ, 
(SBTW).  2BYC,  2CBW,  2CRY,  2CFB.  2CIM, 
SCM8,  2EL,  SFC.  2FP,  SFZ,  2JW,  8NZ,  (SRM), 
STS  SXZ,  SZL,  8AAY.  (8AIS).  8ALN,  (8AMX), 
SANJ.  8ATZ.  SAUW.  8AVA,  8AVC,  SAW  A,  SB  BR, 
SBG,  SBGT.  SBGU,  8BHL,  SBHM.  (8BIJ),  8BJF, 
8BNU,  8BSB.  8BX7Y,  8BUA,  8BVC,  8BX.  8CAQ, 
SCC,  (SCG),  8CXX  8 DC,  SFS,  (SGK),  8IL,  8IW, 
SJG,  SJH,  8JJ,  SLR,  8 MR,  8NH.  SOD,  SOE,  8SM, 
ISO,  8VW,  8VX.  SZO,  4BQ.  4BX,  4 BY,  4CY,(4DC), 
(4DL).  4DO,  4DQ.  4EA.  4EB,  4EH,  4FG.  4 FT, 
4GH,  4ID,  4JK,  4KC,  4KI.  4LJ,  (4NTK  4XD, 
SAA,  6AAG,  SAAB,  6BQ,  6DA.  6DO,  5EK.  6ER, 
SES,  6FV,  6GI,  6HL,  SIR,  SKC  6 MY,  6PX.  6QY, 
SSM,  6TJ,  5UJ,  5YO,  SXAD,  SXA,  6XK,  6ZA. 
SZAV,  6XAD  7ZO,  8AB.  8ACH.  8ADH,  (8AGR) ) 
8AGO.  8AIM,  8AIW.  (8ALU),  (8AMM),  8ASV, 
(8ATU),  8AYL.  (8AWP),  8 AWT,  8AXC,  8BDO, 
8BFX,  8BGJ,  8BJO,  8BKE,  8BLC,  8BMM,  8BNJ, 
8BOA,  (8BPI),  (8BPN),  8BRM,  8BRQ,  8BUX, 
8BVT,  8BWA,  8CAY,  8CAZ,  8CGP,  8CVZ,  8CKM, 
(8CKO),  8CMI,  8CNW,  8COI,  8CON,  (8CSE), 
8  CUR,  8CYT,  8CZC,  8DAK,  (8EO),  8  FT,  8HJ, 
8  KG,  8  ML,  80M,  80W,  8PJ,  8QC,  8QK,  8RJ 
8SB,  8SP.  8SS  8VY,  8XE,  8 YD,  8YM,  8YN,  8ZAE, 
8ZV,  8ZX,  8ZZ,  OAAP,  9AFD,  9AFN,  9AHH,  9AIX. 
9AIY,  9AJP,  9AKD,  9AMH,  (9AMI),  9AMO,  9ANI, 
9ANN,  9ANQ,  9ANZ,  9AOG.  9AON,  9APS,  9APW, 
(9AQM),  9  ARK,  9ARZ,  9  ATX,  9AUL,  9AWF, 
9AWM,  9AXU,  9BCF.  9BCH,  (9BDS),  9BQSD, 
9BHD,  9BHQ,  9BIZ,  9BLC,  9BLT,  9BVR,  9BZI, 
9CAH,  9CBA,  9  CD  A,  9CGK,  9CLN,  9CMK,  9CNV, 
9CPY,  9CTB,  9DBL.  9DBV,  9DDY,  9DFB,  9DGO, 
9DKY,  9DLK,  9DOZ.  9DQU,  9DYN,  9EI,  iEJ, 
tHW,  911,  (9IO),  9IY,  9  KM,  9KP,  90X,  9PF, 
9PN.  9PQ.  (9UU),  9VK,  9WA.  9XAC.  9 XL,  9YAJ, 
tYM,  9ZAA,  9ZN,  Can.  2AM,  8BS,  8BV,  SCO,  SDH, 
SGE,  8GN,  8NB,  9AL. 

2AGH,  Caldwell,  N.  J. 
1AGH,  1AJU,  1ATJ,  1AYZ,  1AWW,  1BA8, 
1BDI,  1BES,  1BKQ,  1BLN,  1BLW,  1BNJ,  1BOQ, 
1BWJ.  1BYN,  1CAJ,  1CBP,  1CFN,  1CGQ,  1CGR, 
1CMJ,  1CNE,  1CNL,  1CPN,  1DX,  1HK.  1KM,  1MI. 
1SD,  1UJ.  IXM.  1XP,  1XU,  1XX,  8AFB,  8AJO, 
SANJ,  8AOH,  8ASI.  SBHM,  8BIJ,  8BLF,  8BLU. 
SBNU,  8BRW,  8BUT,  8BVA.8CAQ,  8BX,  SBZ, 
SCA,  SCC,  SCG,  SFS,  8HL,  8IW,  8KD,  8JD,  SOD, 
SNH,  SOE,  SOT,  SPZ,  8QV,  SRF,  SSM.  SSZ. 
SVN,  SVX,  8YO,  SZO,  8ZW,  4BX.  4DQ,  4DL,  4EB, 
4FG.  4FK,  4GH.  4HW,  4ID,  4KI,  4LP,  5DI, 
SEG,  6FV.  6HB,  5JJ,  5PF,  5KC,  6SM,  6XA, 
SXAD,  6XK,  6 YD,  6EA,  6KA,  6XAD,  7ZO.  8ACF, 
8ADH.  8AGO,  8AGR,  8AIM.  8AIO,  8AKP.  8ALF. 
8AMQ.  8AMV.  8 ANT,  8ANB,  8APT,  8ASV,  8AWP, 
8AWZ,  8AXN,  8BCL,  8BDV,  8BED,  8BEO,  8BFM, 
8BFS,  8BHO,  8BIP.  8BJV.  8BJX,  8BKE,  8BMK, 
8BMM.  8BNY,  8BUM,  8BUX,  8BWA.  8BWK, 
8BXH.  8 BYT,  8BO,  8CAY,  8CAZ,  8CBX,  8CBC, 
8CCS,  8CEI,  8CFP,  8CGM,  8CGU,  8CGX,  8CJH, 
8CKL,  8CMI,  8CNT,  8CPO,  8CPX,  8CRB,  8CTP, 
8CWW.  8CXT,  8CYT,  8CZZ,  8CF.  8CG.  8DAA.  8FQ, 
8HJ,  8IJ.  8JU,  8JP,  8IK,  8 KG,  8LT,  8LM,  8NB, 
8PD,  8QK,  8SP,  8TT.  8VF,  8VY,  8XE,  8YU. 
8YN,  8ZAE,  8ZAG.  8ZZ.  9 AAV,  9AFN,  9AHH, 
tAHN,  9AIY,  9AJH.  9AJP,  9ANQ,  9AOG,  9AON, 
9APS,  9AA,  9BED,  9  BHD,  9BIE.  9BIY,  9BFT, 
9BKH,  9BKK.  9BLG,  9BLC,  9BRS.  9BVP,  9CBA, 
9CDA,  9CEE,  9CGT,  9CPY,  9CTR,  9CXP,  9DAH, 
9DBL,  9DCF,  9DCR,  9DFB,  9DGE,  9DQU,  9DSM, 
9DWW,  9DYN,  9DYY,  9EI,  9DR,  9 EX,  9MC,  90N, 
SOX,  9VZ,  9YU,  9ZN,  9ZV,  Canadians  2AM, 
SJK,  8FO.  4BV. 

2AFP,  Pataraon,  N.  J. 

C.W.:  1AGH,  1AJP,  1AJU.  1AKG,  1AOK, 
1AP.  1ARK.  1ASF.  1AW.  1AYZ,  1AZW,  1BEP, 
1BET.  1BGF,  1BJN,  1BKQ,  1BPN,  1BQA,  1BWJ. 


1BZP,  1CDO,  1CGO,  1CGR,  1CJA,  1CK.  1CKE. 
1CMK,  1CNF,  1CPN,  1CSL,  1DV,  1GV,  1  HZ,  III, 
1KM,  ILL,  1RD,  1RU.  (IXM),  1XP,  1ZE,  SAAO. 
SADT,  SAFB.  SAJA.  SAJJ.  SANJ,  SANZ,  8APR, 
SAQH.  8  AS,  8ASI,  8AUU,  8AVA,  8AVC,  SAW  A, 
SBAS,  8BEI.  SBFU,  SBG,  8BHI,  8BLJ,  SBIT,  8BIY. 
SBJY,  8BLU,  8BLZ.  SBNU,  8BTY,  8BVA,  8BX, 
SBZ.  SCA.  SCG,  SFB,  SFS,  8GC,  8GF,  8GH. 
SGK.  SHW,  8JH,  8LP,  SLR,  8MK.  SNH,  SOE. 
SOT,  SPB.  SPZ,  8QV,  SSM,  SSZ,  8XM,  SZO. 
SZW.  8ZZ.  4BF,  4BK,  4BX,  4BY.  4CG,  4CY,  4 DC, 
4DL,  4DQ.  4EA.  4EB,  «SH.  4EL,  4  EN,  4EU, 
(4FT),  4HW,  4ID,  4JE.  4JK.  4JZ,  4KM.  4LJ, 
4LP.  4 NT,  4NV,  4UA,  4XK.  4ZK,  8AAM,  6ADE. 
(6DA),  6DO.  SEG.  6EK.  ?ER,  (SES),  6FY. 
6IE.  SKC.  6 MA,  SNV,  6PF,  5PV.  5PX,  6QI.  6RK. 
6SA.  SSM.  5UJ,  SXAD,  6XAE,  6XK,  SZA.  6ZAA, 
SZAT,  SZAV.  6ABX.  SALE,  6JL,  SKA,  SXAD, 
6ZZ,  8ACH.  8ADP,  8AGO,  8AGR,  8AHR,  8AIM, 
8AIO,  8AIW,  8AJP,  8AJT,  8 ALU,  8AME.  8AMQ, 
8ANB,  8ANJ,  APT,  8AQO,  8ARD,  8ASV.  8ATU, 
8AWP,  8AWZ,  8AXB,  8AXC,  8AXN,  8BCL, 
8BDU.  8BEF,  8BFM,  8 FX,  8BHO.  8BJV,  8BK. 
8BMM,  8BNJ,  8BO,  8BPH,  8BPL,  8BPM,  8BPU, 
8BRL.  8BRT,  8BVR,  8BWA,  8BXH.  (8BXT),  8 BYT, 
8CAZ.  (8CBC).  8CEP.  8CF.  8CGB.  8CGP.  8CGQ. 
8CGU.  8CJX.  (8CJY).  8CMI,  8CNA,  8CNW.  8CPX, 
(8CTN),  8 OTP,  8CUR,  8CUV,  8CYT.  8DR,  8FS, 
8HN,  8IB,  8IQ.  8 KG,  8LF.  8LT,  8 ML,  80E.  80W, 
8QK,  8SCUT.  8SF,  8SP,  8 UK,  8UQ.  8UZ,  8XAE, 
(8XE),  8XH,  8XJ,  8 XV,  8 YE,  8YG,  8YN.  8ZAE. 
8 ZD,  8ZV,  8ZX,  8ZY,  8ZZ,  9AAP,  9AAU,  9ACB. 
9AEP,  9AFK.  9AFN.  9AGZ,  9AHH,  9AHQ,  9AIP. 
9AIY,  9AJH,  9AJP,  9AMI.  9AMT,  9ANF.  9AON, 
9  APS,  (9AQM),  9ARW,  9ASE,  9  ATX,  9AUL, 
9AWF,  9AXU.  9BAK,  9BCF,  (9BDS),  9BED, 
9BHD,  9BIE,  9BJY,  9BLO,  9BRK,  9BVP,  9CVA, 
tCCV,  9CCM.  9CEB.  9CJA.  9CR,  9CXP,  9DCR, 
9DCU,  9DFB,  9DGQ,  9DKY  9DOZ,  9DQU,  9DSW, 
9DVN,  9DYN,  9DZW,  9DZY,  9EBI,  9EI,  9GA, 
9GL.  911,  9IO,  9KH.  9LQ.  9LZ,  9NU,  90X,  9 PI, 
9PQ,  9PW.  9UU,  9UZ,  9VK,9VC,9WC.9XAC,9XAQ, 
9 XL,  9YAJ,  9YB.  9YM,  9ZAF,  9ZN.  Can.,  SAM, 
SBG.  SBV.  SCO.  SDH,  8DS.  SGK,  8JI,  SJK.  8JT. 
8NB,  8SK.  8SX.  4BV,  9AL,  9AW,  9SO  . 

Spark:  1BPZ,  1CK,  8 ARM,  8AWF.  SCN,  SFB, 
8HJ,  SUD,  8ABL,  8ACF,  8AFG,  8BDA,  8CKX. 
8COA,  8MZ.  8VQ.  9AZE,  9DDZ,  9DHZ,  9 WD.  Can., 
8FO,  SGE,  SGN. 

3BMN,  Peterabur*,  Va.  (1  Tube) 
C.W.:  1KM,  IXM,  1AGH.  1AJU,  1AYQ,  1AZL, 
1BOQ,  1BOZ,  1BRQ,  1CDO,  1CGO,  1CGR,  1CMK. 
SCC,  2ER,  2GK,  2GR,  2HJ,  2KE,  2NZ,  2RB,  2XQ. 
2WB,  2ZK,  2AAB,  2AFB,  2AJA,  2AUE,  2 AVE. 
2AVK,  2AWS,  2BAY,  2BBB,  2BDM.  2BFX,  2BGL 
2BNZ  2BQD,  2BQU,  2BRB,  2BUE.  20BW,  2 CCD, 
2CMS,  2COL,  2CQZ,  2CZZ.  8BA.  SBG,  SBZ,  SCA, 
SCC,  SCG,  8CQ,  SFS,  8HL,  SHW,  8HX,  3IW. 
8JJ.  8 LP,  8MB.  8MT.  SOE,  SOT,  8QV,  SRF.  8RV, 
SSM,  8TJ.  8VW,  SYO,  SZW,  8AAY.  8AEV,  SAFB. 
8AGC,  8AHP,  SAJJ,  8AMH,  SANJ,  SAQH,  8AQR, 
SASY.  8AUU,  SAVC,  8BHL,  8BHM,  8BIJ,  SBNU. 
8BLF.  SBVA.  8BLU,  8BQX,  8BTY,  8BUV,  8BV0, 
8BVM,  8BVL,  8BWT,  SCAN,  8CAQ,  3CBM,  4BX, 
4DC,  4DL,  4DQ.  4EB,  4EH,  4EL,  4  FT.  4GH. 
4HW,  4ID.  4JK.  4JY,  4KC,  4KI,  if  J,  4MN.  4NT, 
4NV,  SEG.  5EK,  5FV,  5KC,  6MB,  6XA,  6XK, 
5AAM,  5XAD,  8  AX,  8CP,  8  FT,  8HH,  8HJ,  8 1  J, 
8JQ,  8KG,  8LQ.  8ML,  80E,  80W,  8QK.  8RQ. 
8SB,  8SP,  8TX.  8UE.  8UD,  8XE,  8YN,  8ZY. 
8ZZ,  8ABN,  8ACF,  8AER,  8AGO.  8AHR,  8AIM, 
8AJT,  8 ALT,  8ANB,  8ASL.  8ASV,  8AVL,  8AWP, 
8AXC,  8AXN,  8BAF,  8BDU,  8BDP,  8BHO,  8BJV, 
8BJY,  8BOQ.  8BOZ.  8BPL,  8BRM.  8BTR,  8BXH. 
8CAZ.  8CEI,  8CGP,  8'JMM.  8CNC,  8CQX,  8CTP. 
8CUM,  8CUR,  8DAK.  9IQ,  90X,  9VZ.  9WC, 
9ZN,  9AAH,  9AOT.  9 APS,  9AWF,  9AWH,  9BEY, 
9BHD,  9CAH.  9DCR,  9DFB,  9DPL,  9DWQ,  (Can. 
8BV). 


SGC,  Ardmore,  Pa.  (1  Tube) 

C.W.:  1AGH,  1AIP,  1ANQ,  1AOK,  1AYQ,  1AXB, 
1AYZ,  1AZH,  1BAS,  1BBW,  1BKA,  1BLN,  1BOQ, 
1BQK,  1BRQ,  1BSJ,  1CEC,  1CGO,  1CJN,  1CMK. 
1CN,  1CPN,  1GV,  ILL,  1QP.  1SD,  1UJ.  1XU. 
1XX,  2AAB,  2ABZ,  2AF,  2AJA,  2ANM,  SAP  A. 
2AVU,  2AYV,  2BB,  2BDM,  2BJP,  2BMS,  2BNZ, 
2BQW,  2BRB.  2 BUM,  2 BUR,  2CBC,  2CBW,  2COD. 
2CIM.  2CM,  2CMB.  2CMS,  20PA,  2CQZ.  2FC,  SGR, 
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2HJ,  2KU,  2NZ,  2PX,  2UE,  2WB.  2XB,  2XC  tone. 
2ZK,  2ZL.  8ABX.  8AUW,  8BPQ,  8MK,  tTJ,  8YO. 
8ZO,  4BQ,  4DL,  4 FT,  4 FX,  4IU.  4LJ,  5EG.  6EK, 
5ER.  5FV.  5MB,  5XA,  BZAV,  6XAD.  6XSIt  8AFD, 
8AGO.  8AJM.  8AQO,  8 AAV,  8AWP  LO.W..  8AXN. 
8BDO.  8BFH,  8BFM,  8BJH,  8BJX.  8BKA,  8BKU, 
8BNO,  8BPL,  8BRM,  8CEI,  8CKG,  8 CON,  8CGX, 
8CMI,  8CNP.8CNW,  8CUR,  8CYT.  8  DAK,  8HJ, 
8IJ,  8KQ.  80W.  8QK,  8UV,  8VY.  8WL,  8 YD,  8ZAB, 
8ZW,  9AAU,  9AAP  OAFK,  9AIU,  9AJH,  9AL. 
9ANW,  9AOT,  9AON,  9AP8,  9ARZ,  8BBF,  9BDF, 
9BDS,  9BED,  9BIK,  9BLC,  9BNO,  9BRL,  9CBA, 
9DAK.  9DGQ.  9DKY,  9DW,  9DYN,  9DYW.  911. 
9EJ,  9KP,  90X,  9QR,  9SS.  9UD,  iXL.  9ZN  LC.W.. 
9ZW.  Can.  9AW. 
Spark:   20M,  8ZY. 


8BIJ,  (4BX),  (4BY),  4DL,  (4BA),  4EB,  4EH, 
4EL,  (4FT).  4GH,  4GL,  4ID,  4NT,  6 DA,  6ER, 
5GB,  5KB,  5KC,  6NK,  6PJ,  5TJ,  6ACF,  6XAD. 
6XAD,  7 AD,  80W,  8SB,  8SP,  8XB,  8AMM,  8BDU. 
9CC,  9KM,  9KP,  9LZ,  9PN.  9AAP,  9AJS,  9BJTJ, 
9 CCS,  9DSM. 


3DH-3XM,   Princeton  Radio  Club.  N.  J. 

C.W. :  1 AHZ.  1AIP,  1AB.  1AXB,  1AKY,  1AYQ, 
1AZU,  1BCG.  1BDC,  1BBP.  1BKQ.  1BOQ.  1BUA. 
1BQI.  1BUA,  1BWJ,  1CDZ,  1CGO.  1CJA,  1CMK, 
1CNF,  1FB,  1FX,  1GV,  1JB,  1JT,  ILL,  1PR,  1QN, 
1XM,  1XU,  1ZE,  2'«  and  8's  too  numerous,  4BX, 
4CY,  4DL,  4DQ.  4 FT,  4GH,  4GL,  4 ID,  4NT,  4NV, 
4PZ,  4ZAV.  6  A  AG,  5BN,  6DA,  5BK,  5BR,  5BS, 
6FV,  5TJ,  5XK,  8XAD.  6HD,  8AB,  8ADN,  8AER, 
8AEU,  8AFD,  8AGO,  8AGX,  8AGZ,  8AIG,  8AIH, 
8AIM,  8AJT.  8ALF,  8AMM,  8ANB,  8  AN  J,  8  APT, 
8ABD,  8ASV,  8ASZ.  8 AWT,  8AXC,  8AZO,  8BB, 
8BCY,  8BDV,  8BEF,  8BFH.  8BGJ,  8BIM.  8BJX, 
8BK,  8BLW,  8BLX,  8BMM,  8BNV,  8BOG,  8BPL, 
8 BUN,  8BUO,  8BUR,  8BVT,  8BWA.  8 BXA,  8BJY. 
8CAP,  8CBC,  8CBX.  8CEI,  8CER.  8CF,  8CFP, 
8CFX,  8CGB,  8CGJ.  8CGM.  8CGX,  8CJX.  8CJY. 
8CKO.  8CNB,  8CNU,  8COI.8COO,  8CTN,  8CTP. 
8CTR,  8 CUP,  8CWP,  8CXF,  8CZC,  8 DAK,  8DR, 
8EO.  8FM,  8FQ,  8BV,  8HJ.  8JQ,  8JU.  8JX, 
8KA„  8LM.  8LF,  8LT,  8ML,  80W,  80V,  8PJ. 
8QK,  8QO,  8SB,  8SP,  8SS,  8UE,  8UO.  8VY. 
8XE  8YD,  8ZAE,  8ZK,  8ZR,  8ZV,  8ZX,  8ZZ. 
9AAP,  9AAU,  9 AAV,  9ACS,  9AEF,  9AFB,  9AFK, 
9AFN,  9AHH,  9AIP,  9AIY,  9AJF,  9ALC,  9 ALP, 
9ANQ,  9AON,  9AOT,  9 APS,  9APW,  9ABG,  9ARZ. 
9AUA,  9AVN.  9AWF,  9AWM.  9AXU.  9 AYS,  9BCB. 
9BCH,  9BCX.9BDS,  9BED.  9BIB,  9BIE,  9BIF, 
9BKV,  9BLY,  9BNO,  9BNU,  9BPD,  9BRS.  9BUE, 
9BVP,  9BYA*  9BZI,  9CAH,  9CBA*  9CG,  9CH. 
9CNS,  9CNU,  9 CP,  9CTR,  9CTX,  9DBV,  9DBZ, 
9DCG.  9DFG,  9DHZ,  9DGQ,  9DKH,  9DKY,  9DRR, 
9DVL,  9DWK,  9DYN.  9EI.  9GA,  9GK,  911,  9IU, 
9IY.  9KP,  9LZ,  9ME.  90X,  9PI.  9SJ,  9UC,  9UXJ, 
9WC,  9XAC,  9  XL,  9YAJ,  9YAK,  *YF,  9YM, 
9YU,  9YW,  9ZAA,  9ZN,  Can.  SDH,  8NB. 

SBLU,  Haverford,  Pa.   (1   Tube)   Every  District 

C.W.:  (1ABY),  (1ANQ).  (1AZD).  (1BES),. 
(1BYN).  (1CJA),  (2BGI),  (2BSH),  (2CFA). 
(2CNK).  (SAJJ),  (8TR),  4BQ,  4BX,  4DL,  (4FB), 
(4FT),  4GL,  4NT,  5EK,  6 EG,  5XA,  5XK,  6 EN, 
6KA,  8PI,  6XAD,  7 AD,  (8AQH).  8AWP,  (8BFM). 
(8BUX),  (8CBC),  (8CPX).  (8CUR),  9AAP,  9AIY, 
9AOG.  9AOT.  9APW,  9ARZ,  9BED,  (9CBA),  9DCG, 
(9DGQ),  9EI,  911,  9IO,  9UU,  9YAJ,  9ZN,  Can. 
8BV,  8DS. 

Spark:  1BOQ,  1CNI.  2AJE.  20M.  8FP,  8BDA, 
8TJ,  9ZN. 

3ZH,  2300  S  St.,  Washington,  D.  C. 
("Antenella"  Plu*) 

C.W.:  1GV,  in.  1RU,  1XP,  1XV.  1ZE.  1AGH. 
1AGP.  1ASF,  1AYQ.  1BAS,  1BDI.  1BDQ,  1BKA. 
1BKQ.  2GR.  2IG.  2ZK,  2AZC,  2BFX,  2BJO,  2BRD, 
2CCD,  2CKL,  2COS,  8's  too  numerous.  4BB,  4EA. 
4BK,  4JZ,  4  NT,  5DA,  5DO,  5EG,  5EK,  5EO, 
5ER,  6ES,  5FG,  5GA.  5HB,  5JB,  5KC.  5NK. 
6PX,  5QY,  5SM,  5XA,  5XR.  6AAG.  BACK,  6ADE, 
SKA,  8's  too  numerous,  9CR,  9GN.  9HK,  911,  9MU, 
9PF,  9PN,  9 PS,  9PW,  9UU,  9VZ,  9WC,  9YB,  9ZN. 
9AAP.  9AFN,  9AHH.  9 AHZ,  9AIP.  9AIY,  9AML 
9AMT,  9 APS,  9A0U,  9ARG,  9AWM,  9AXU,  9BDS, 
9BHD.  9BIK,  9BKP.  9BYP,  9BYZ,  9CBA.  9CCV, 
9CGK,  9CLN,  9CNV.  9CPY,  9DJO,  9D0J,  9DWM. 
9XAC,  9ZAF.  Can.  SCO.  8JI,  8SX,  9AL.  All  calls 
above   logged   on   one  night. 

40I,  Mr.  Lola  Reach,  Box  319,  San  Joan,  Porto 
Rico  (Detector  and  One  Step) 

Spark:    4BC,  8BDA. 

C.W.:  in,  1BCG,  1CQO.  2 EL,  2HJ,  2TS,  2ZK, 
2AGC,   2  AW  J,   2BRB,   2CPD,   2CQZ,   8FS,  8AQR. 


4BL,  Lakeland,  Fla. 

C.W.:  2FP,  2RY,  2WB,  2AER,  2AFB,  2 AGO, 
2CKL,  2CMS,  2CQZ,  8BL,  tCA,  8HW,  8IW.  SOT. 
SQV,  8AFB.  8AJJ,  8BHM,  8BLJ.  8BMI.  8BVA. 
8BVC.    8BWT,    8CER,    S0M8,    4Afi,    4BB,  4BS, 

4BX,    4BY.    4DL,    4EA.  4KB,    4  EH,   4EL,  4FG. 

4 FT,  4GE,  4GL,  4GH.4HW,  4H>,  4JY,  4JZ,  4KC, 
4KL  4LJ,  4NT,  4NV,  401,  40N,  40T,  5BQ,  5DA« 
5 DO,  5EB,  5 EG,  5EK,  5EO,  6JBR,6FV.5HL,6JM,6JW. 
5KC,  6 LB,  5MB,  5NV,  SQL  5Q6,  5SK,  5SM,  5VY, 
5XA,  5XU,  5XY",  6XAD,  5XK,  6ZS,  6AAM,  6AAT, 
5ABH,  6ACF,  6ZZ  (1  tube),  8KG,  8KZ,  80W, 
8QK,  8SB,  8SP,  8ACH,  8AER,  8 AST,  8APD,  8AIM, 
8ANB,  8ASV.  8AWZ,  8AXB,  8AXC,  8BDO,  8BKE, 
8BJF.  8BNO,  8BPL.  8BXH.  8CGM,  8CGR,  8CGX. 
8CZC,  8XE,  9BS,  9EI,  911,  90K,  9AEP.  9AKB, 
9AM B,  9AMH,  9 APS,  9ARZ,  9AWF,  9BJY,  9BLC, 
9CGK.    9CLN.    9DWK,    9DYN,   9XAC.  9ZAA. 

Spark:  2FP,  2ARY,  4BC,  4BW,  4BY,  601,  6XA, 
8BDA.  9AZA. 

4MY,  Atlanta.  Georrtt  (All  Spark) 
2FP,  2AJ,  20M.  8BG,  SAWF,  8A0V,  6BW,  5DA, 
5EK,  5EA,  5JX.  (6PP),  5PX,  (5QS),  5RZ,  5TM, 
(5TU),  SUE,  5UK,  (6XA),  (6XAC).  5ZQ,  6KA, 
6XAD,  7BB,  8  AEG,  8  AIL,  8AIZ,  8AJB.  8ARD, 
8AYM,  (8BDA),  8BDV,  8BEP,  8B0,  8BVX,  8C0, 
8CSD,  8EO,  8IRS,  8KJ,  (8TJ),  8UC,  8VC,  8VY, 
8XH,  8ZE.  8ZY.  9AAW,  9AMB,  9ABV,  9ACB„ 
9AFK,  9AHV,  9AMK,  9A0J.  (9AQE).  9  ASA. 
9AZE,  9AZF,  9BAL,  9BDD.  9BEF.  9BG,  (9HO), 
8BKK.  9BMN.  (9BRT),  9BSM,  9BTX,  8BWSr 
9 CP,  9DCW.  (9DGW).  (9DHZ).  9DKQ.  (9 DSD), 
9DWM,  9DWX,  9DXK,  9DZY,  9HO.  9LF,  (90X). 
9PD,  9PE,  9RR,  9UZ,  9ZN. 

BKC,  Plaquemlne,  La. 

O.W.:  (1BF).  1SW,  (1AJP),  (1CCZ),  2FP. 
(8BZ),  (8CA),  (SCO,  8HL,  8ALN,  (8BLF).  8BVA, 
(8CXZ).  (4AS).  (4BF),  (4BQ),  4BX.(4BY).(4DC), 
(4DL),  4EB.  (4EH),  (4EL),  (4GH).  4HW,  (4JY), 
(4KC).  (4KF).  4  LP,  (4NT),  (5AE).  (6BA). 
(5BE).  6BM,  (5BQ).  (6CY),  5DI,  (6D0),  (5DY), 
6DW,  (5EK),  5ER,  (5ES).  SEX,  (6FV).  (5HB), 
(6HL),  (SIM),  SIR,  (SIX).  (SJB),  SJL,  (5JM), 
5J0,  5KP,  5KU,  SLA,  (SLB),  (BLJ),  SMA,  (5MB). 
6NK,  6NM,  (5NV),  (6PB),  (6PX),  6QI.  5RH. 
(5RJ),  (6SF).  (6SK),  (6SM).  5SZ,  5TU,  6UN, 
5UO,  6VA,  5VI,  (6VY),  (5XV).  (6XY).  (5ZA). 
5ZG,  (6ZH),  5ZI,  6ZT,  5AAM.  5AAR,  (5AAT), 
(SABA),  5ACF.  5EOB.  (SXAD).  (5ZAG).  6EN. 
(6KA),  6XAD.  (AD7),  7LU,  7ZU,  (8AB).  8AM. 
8BX,  (8FT).  8IB.  8PT,  (8SB),  8SE,  (8SP).  8UC. 
8UR,  8UZ,  8WR,  8XE,  8XJ,  8ZZ.  8ABV,  (8ABZ), 
(8AFY).  8AIM.  (8AIO).  (8AI/T),  (8ANB). 
(8AQO),  (8AQV),  8ASZ,  8AXB,  8BDB,  8BDU, 
(8BFM),  8BFX,  (8BKE),  8BNU.  8BOX,  8BRQ, 
(8BVR),  (8BWA),  (8BXH),  8BXS,  8CDZ,  (8CEI), 
(8CGX),  8CKO,  8CLD,  (8CUR),  (9CP),  (9DR), 
(9EI),  9EJ,  (9FK),  (9FM),  (9GK),  (911),  910, 
9JA.  (9KM),  (9LQ),  9LR,  (9NU),  9PA,  9PI, 
9SO,  (9UC),  (9UU),  (9XL),  9ZE,  (9ZN),  (9AAP). 
9ABV,  (9AJH),  9AJN,  9AMT,  (9A0G).  (9A0N). 
(9AOU).  (9APA),  9APF.  (9APS),  (9APW). 
(9ARG)„  9ARR.  (9ARZ).  9AUL,  9AUS,  (9AWF). 
9AXF,  ( 9 AYS ) .  (9BCB),  9BCF,  (9BDS),  9BED, 
(9BHD),  (9BHI),  (9BHM).  (9BKP),  (9BLG). 
(9BLO),  9BRL,  (9BSG),  (9BXT),  9BXW,  (9BZI), 
(9CCS),  (9CCV),  (9CFI),  9CFT.  (9CGK),  (9CIE), 
(9CJA),  (9CMK),  9CUI,  (9CXC),  (9DCF),  (9DGE). 
(9DJQ).  (9DKY),  (9DPL),  (9DSM),  9DTJ,  9DTU, 
(9DUG),  (9DWK),  9DXN,  (9DYN),  9DZK, 
(9DZQ),  9DZY. 

Spark:  4BI,  5BW.  (SEA),  5 HZ.  5MO,  (501). 
5QA,  5TU,  5UD,  5WU,  (5XA).  6XAC,  (6ZL). 
6ADQ,  8YU,  8CDA,  9LF.  (90X),  9YB,  (9AMK). 
(9AXU),  9AYW,  (9DKY),  9DMJ,  9DM0,  9DQQ. 
9DZY,  9YAD. 

BXA,  Auburn.  Ala. 

Spark:  (2AJ),  (2FP),  (2CCX),  8GN.  (8AHK). 
(4BC),  (4BI).  (4EA),  4FD,  4FS,  (4GN),  (4HS), 
(4HX),   (4MY),  SAO,  5AQ,   (5BW),  6DA,  (6DO). 
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(SEA),  (5FI),  (5FP),  (BGD),  (6GK),  (BIS), 
(6JF),  6JI,  5  LB,  (6MO),  (5MX),  (SOI),  (50Z), 
(5PE),  5QI,  (5QS),  5RG.  (6RO),  (5RZ),  6SO. 
(5TP),  (6TU),  (6UC),  (5UD),  (SUE),  (5UK). 
(5YG),  6ZC,  (5ZL).  (5XAC),  (6ZAW).  8TJ. 
(8UC),  8ZY.  (8AFG),  (8AIZ),  8ARS,  (8AZF), 
(8BBU).  (8BDA),  (bBDV).  (8BVX),  8CER,  8CYU, 
(8TVI).  (9CP).  (9IV),  (9LF),  (9MC),  9PD, 
(9PE),  (9TV).  (9YJ).  9YM,  (9ZN),  9ABV. 
(9ACB),  (9AFK),  9AFW,  (9AHO),  (9AMK), 
9AOJ,  9AOT.  (9AQE),  9AVH.  (9AZA),  (9AZE), 
(9AZF),  9 BAH,  (9BCX).  9BED,  (9BKK).  (9BMN), 
9BRW,  (9BVO).  (9BWS),  ( 9CTW ) ,  9DAY, 
(9DCW),  9DDQ,  (9DDZ),  (9DHZ),  9DJB,  9DQQ, 
9DRM.  (9DSD),  9DSN,  9DXM,  9DXT,  9DYV, 
(9DZY),  (9XAC).    112  heard,  75  worked. 

C.W.:  (AQ-8).  (AD-7),  1CJA,  2EL,  (2FP), 
2C1,  2LO,  2NZ,  20E,  2UD.  2WB,  2ZK,  2AGC, 
2AWL.  2AYV,  2BFX,  2BRB,  2CCD,  8BG,  8BZ.  8FS, 
8FV,  -8HL,  8HX,  31W,  3JH,  SOD,  80T,  8PZ,  8QV, 
8RF,  8TW,  8VW,  3ZW,  8AAY,  (3AFB),  8AKK, 
8ANZ.  3 APR,  3ASP,  8AUU,  8BHM.  8BIJ.  (3BSB), 
8BVC.  SByi.  8CCP,  4AS,  4BQ,  (4BY),  4 EG,  4DL, 
4DQ.  4EA,  4EB,  4EL,  (4EN),  (4FG),  (4FT), 
4GN,  4GH,  4HW,  4ID,  4JK,  4JY,  4KC.  4KF,  (4NT), 
4XK,  (4YA),  6AA,  5AK,  (6BA),  5BW,  (5BQ), 
6CP,  6DA,  (GDI),  (6DO).  (5EG),  (5EK),  5 EL, 
5EO,  (5ER),  (5FV),  5GD,  5GK,  (6HB).  5HL, 
BIX,  5JP,  5JF,  (5KC),  6MB,  5MX,  6MY,  6NK, 
6NN.  (6NU),  (5NV),  6PB,  6PF,  5PV,  (5PX), 
6PZ,  (BQI).  6QY,  5RB,  (5RE),  (6RH),  (6SF), 
(6SK),  (5SM),  5SR,  6TJ,  5TM.  (5TP),  6TS, 
(5TU),  (BUK),  5VM,  (5XK),  5XR,  (6XU).  (5XV), 
6ZA,  BZH.  (6ZG),  5ZU,  6AAD,  (5AAM),  (5AAT), 
5ABH,  (BABY),  5ACF,  (BADE),  (5XAD),  (6XAE), 
5ZAA,  BZAG.  BZAP,  6ZAS,  6AR,  6CU,  6CP,  6GF, 
6GX  6KA,  6PD.  6WXI,  6ZX,  6APX,  6BRG,  6BUN, 
6X~U,  6XR,  (8AME),  8AN,  (8BEO).  (8CF),  8EO, 
8IB,  SIQ.  8KS,  8ML,  8PD,  (8CB).  8SP,  8UK,  8YN, 
8XH,  (8XE).  8ZZ,  8ABF,  8ABX.  8AGO,  8AFD. 
8AFM.  8AME.  8AQO,  8ASV,  (8AWZ).  (8AXB), 
8BCY,  8BEF.  8BEO,  8BFX,  8BHO.  (8BKE),  8BKN, 
8BNJ.  8BNU,  8BPL,  8BUX,  8BVR,  8BVT,  8BVX, 
8CGH,  8CUR,  8DCY,  8DKE,  8DQU,  8STY,  8ZAF, 
8ZAG.  9BO.  9CR,  9DP,  9EM,  (911),  9EI,  9KM,  9LF, 
9LQ.  9LZ.  9MX.  9NY,  90X,  9PI,  9TV,  9UU,  9XE, 
9YM,  (9ZN),  9AAU,  9AFT,  9AFK,  (9AEO).  9AEP, 
(9AJH),  9AJP,  9ANO,  9ANQ.  9ANS,  9AMI,  9AOG, 
9AON,  9APR,  (9APS),  9AQM,  9AQU,  (9ARK), 
9ARR.  9ARZ,  9AUL,  (9AVN) ,  9AWN.  9AWP, 
9AWS.  9AXU,  (9AYH),  9AYS,  9BCT,  9BCX,  9BDS, 
9BEN,  9BEX,  9BGH,  9BHI,  (9BIE),  9BIG.  9BIZ. 
9BKE,  9BGZ,  9BJY,  9BJU,  9BLC,  9BNJ,  (9BRK), 
9BUD,  (9BZI),  9CBA,  (9CCS),  9CCV,  9CGK, 
9CFI.  9CFX,  9CJA,  9CLN,  9CMK,  9CNV,  9CXP. 
9DCR.  9DCU,  9DHB.  9DHZ.  9DKY,  9DQQ.  9DQV, 
9DWK,  (9DXN),  (9DYN),  9DZY.  9HIZ,  9MEP, 
9XAI,  (9XAC),  9YAJ.    298  heard.  66  worked. 


Spark:  6TU,  (6XA),  (BXAC),  (BZL).  8UC,  8YU, 
8ZY,  8BEP,  8BDA.  9KI.  90R,  90X.  9AUR,  9AZA, 
9CTW.   (9DMJ),  8DSD,  9DZY. 


5RH,  New  Orleans,  La.  (All  Districts) 

C.W.:  1XU.  2EL,  2LO,  2NZ,  2ZK.  2AWF,  2BRB. 
8AU,  3BG,  3BZ,  3KO,  3ZZ,  3AFB,  3BIJ.  3BLF, 
3CXX,  (4BY),  4DL.  4EB,  (4EH),  4FG,  (4FT), 
4GH,  (4HW),  4JZ,  40K,  40N,  4ZF,  (5BA).  5DA, 
BDO,  BEG,  (BEK) ,  BES,  5FV,  BHL,  BIR,  BJB,  6KC. 
6KP,  BLO.  BLB.  6MB,  (BNV),  (BPV),  BPX,  BQI, 
5RJ,  6SM,  6TJ,  BTP  (BUN),  (SXA),  BXB,  5XD. 
6XV,  BYG,  (BZH),  BZY,  5AAM,  (BACF),  (BXAD), 
6KA,  6JD,  6ZI.  6ZZ,  6AVD,  6XAD,  7ZO,  8AB,  8AN, 
6BO.  8CF.  8ER,  8IB,  8IQ,  8JQ,  80W,  8QK,  8SP, 
8UC,    8UE,    8VY,    8XE,    8YM,    8ZZ.    8ZK,  8ZX, 

(8AFY).  8AHA,  8AIM.  8ALT,  8ASL,  (8ASV) , 
6BFM,  8BKE,  8BUC,  8BUT,  8LVR,  8BXH,  (8BYN), 

8CAZ,  8CBX,  8CKO,  8CGM,  8CGP,  8CUR,  8ZAG. 
9AU,  9EI.  9EJ,  9EM.  9FM,  911,  9KM,  9LZ,  90X, 
9PE,  (9PQ),  9PS,  9UU,  9XL,  9YM,  9YU,  9ZN, 
(9AAP) ,  9AEP,  9AFD,  9AFK,  9AFW.  9AHH, 
(9AIX).  9AIY,  9AJH,  9AJP,  9AKB,  9ALW,  9AMI, 
(9ANQ).  (9AOG),  (9AON),  (9AOU),  9APS,  9AQM, 
9ARK,  9ARZ,  (9ASD),  (9AUA),  9AUL,  9AVN, 
9AWM,  9AWS,  9AXU.  9BBF,  9BCB,  9BCF,  (9BDS), 
9BED.  9BGH,  (9BIE),  9B1K,  9BJV,  9BKP,  9BLC, 
(9BLG).  9BMN,  9BQW,  9BRL,  9BRS,  913SG,  9BXY, 
9BZZ.  (9CCS),  (9CCV),  9CFI.  9CGH,  9CGK,  9CHN, 
9CJA,  (9CTE),  9CUC,  9CVW,  9CXP,  (9DCR), 
(9DFB),  9DGE,  9DHB,  9DJM.  9DKY,  (9DOF), 
9DOK,  9DPL,  9DSM,  9DTJ,  9DWK,  9DXD.  9DXN, 
(9DYN) ,  9DZY,  9XAC.  9XAQ,  (9YAJ ) ,  9ZAA, 
9ZAF,  Canadian  SCO,  SDH. 


5DI,    2209   Axle   Ave.,    Ft.   Worth,  Tex. 

C.W.:  1BC,  1KU,  1AII,  1BRQ,  1CMK,  1DQE, 
2EL,  2GR,  2LO,  2NZ,  2QK,  2XQ,  2ZK,  2ZL,  2AFP, 
2AGC,  2AWZ,  2BMR,  2GCK,  3BZ,  8C0,  3DO,  3HL, 
3IL,  8KI,  (3QV),  3ZO,  3ZW,  8AAY,  8AFB,  8BIJ, 
8BLF,  8BRJ,  4BX,  4DC.  4DG,  4DL,  (4EB  on  fone). 
4EH,  4FG,  4 FT,  4GH.  4GL,  4GS,  4HW,  4 ID.  4KI, 
4KM.  4NG,  4NT,  4UU,  BAE,  BDO,  BEG,  (6FV). 
(6HB),  (BJB),  6JI.  BKC,  6NK,  (BPV),  (6PB), 
(BQS),  (SXA),  BXU,  (6ABH),  BACF,  (5AEC), 
BXAD,  6AK,  6CC,  6CP.  (6CU),  6EN,  6GF,  6GR, 
6GX,  (6JD),  6KA,  6PI,  6QG,  6RB,  6XJ,  6ZG,  6ZI, 
6  A  AT.  6ABX,  6AJH,  6ANB,  (6ARB).  6ARF, 
(6ASJ).  6AUU,  (6AVD).  6AVR,  (6AWP). 
(6AWT),  6BAD,  6BBC,  (6BES),  6BJY,  6BKO, 
6B0I.  6BQG,  6BQP,  (6BSA),  6BUN,  6BZC,  6XAD, 
6ZAC,  (7AD),  7LU.  (7LR),  (7SC),  7Z0,  7ZV. 
7ZU,  7AFY.  (8AB),  8AF,  8AN,  8BK.  8B0.  (8IB), 
8KG,  8QI,  8QK,  (8SB),  8SP.  (8UR),  8UK.  (8VY). 
(8WR),  8YD,  8YN,  8YU,  (8ZE),  8ZX,  ( 8ZZ ) , 
8ABV,  8AIM,  8AME.  8AMT,  8ANB,  8ANN,  8ANX, 
8A0I,  (8AWZ),  8AXB,  (8BCY).  8BDO,  8BEF, 
8BFH,  (8BFM),  (8BKE),  8BNJ.  8BOE,  8BTL, 
8BWA,  8BXF,  8BXH,  8BXT,  8BYT,  8BZY.  8CAG, 
8CAK,  (8CBC),  8CEP,  8CGY.  (8CKO),  8CMI, 
8CQC,  (8CQX),  8CTP,  8CUR,  8CWU,  (8CYT), 
8DAK.  8ZAF,  8ZAG,  9BH,  9BI.  (9CP),  9EX,  9FM, 
9GL,  911,  9KM.  9NN.  90X,  9UU.  9VK,  9XL,  (9ZN), 
9AAV,  9ABV,  9AFN,  9AIU,  (8AJP),  9AMB,  9AMI. 
9ANQ,  (9ANS),  (9AOG).  (9A0N),  9API,  9AQM. 
9AQR,  9ARZ,  9AUL,  9AVZ,  (9AWM),  9AY8, 
(9BCF),  9BDI,  9BDS,  (8BED),  9 BES,  9BEY,  9BGH. 
9BHY,  (9BIE),  9BIF,  9BJC,  9BJI,  (9BJV), 
(9BKK).  9BR0,  9BSN,  (9BSZ),  (9BTA),  (9BTT), 
9BVP,  9BXT,  9BZI,  9BZZ,  9CBC,  9CCR,  9CCS, 
(9CFI),  9CFW,  9CFY,  9CKM.  9CKP,  9CNS,  9CTR, 
9CVO  9CXP,  9DAH,  9DCR.  9DCY,  9DGK,  9DHB, 
9DKI,  9DKY,  9DLK,  9DQE,  9DSA,  9DSM,  (9DSL), 
9DYN,  (9XAI),  CY-1;  Canadians,  (3BQ),  8CO,  8NB, 
3QK,  4BV,  6NN.  9AL. 


6AMT,  Box  1594,  Tucson,  Ariz. 

C.W.:  1GV,  1YK.  1BCG.  1BEP,  1BKA.  1BKQ, 
1CNF,  2EL,  2FP,  2GF.  2GR,  2HW,  2LO,  2NZ, 
20E,  2AGC,  2AWF,  2AWL,  2AYV,  2BGM,  2BJO. 
2BMR,  2BRB,  2BRC,  2CCD,  2CKL.  2CQZ,  2XAP, 
3BA,  3BZ.  8CC,  8CG,  3FS,  8LP.  8LR.  8QV,  8ZW. 
8ZZ..  8AFB,  3ARY,  3AUU.  3BGT,  3BHL,  3BIJ. 
3BNU.  3BSB.  8BUV,  3BVA,  3BWT,  4BB,  4BX, 
4DQ.  4EB,  4FG,  4 FT,  4GH,  4ID,  4IL.  4JK.  4JY, 
4NT,  BBW.  SCY,  BEG.  BFA.  BIX,  BJB,  BJM,  BKC, 
BLB.  BNK,  6NN,  BNV.  BPO,  BPX,  BQI,  BQS, 
SRJ,  BSF,  6SK,  BSM,  6TC,  6TJ,  BTM.  BTP,  BUJ, 
BVA,  6VM.  BVO.  BVY,  BXV,  BXY,  BZC,  BZH, 
BZO,  BZAW,  BAEC,  BACF,  BAFQ,  6CC,  6CP,  6EC. 
6GF,  6GX,  6KA,  6KR,  6KU,  6NX,  6RK.  6RR. 
6ZH.  6ZZ,  6AAK,  6AHP.  6AJH,  6ALD,  6AMQ, 
6APW,  6AQW,  6BGP,  6BIC,  6BIQ,  6BJR,  6BMX, 
6B0D,  6BQP.  6BUD,  6BUM,  6BVG,  6BVL,  7BJ, 
7BK,  7IY,  7LU,  70T.  7TH,  7TQ,  7AEM,  8CF, 
8IB.  8KG,  8PD,  8QK,  8UK.  8XE,  8XH,  8YD, 
8ZG.  8ZU,  8ZX,  8ZZ.  8ZAF,  8ZAG,  8AEM,  8AGO, 
8AMM,  8APY,  8AQO,  8AWP,  8AXN.  8BEO,  8BMH, 
8BNJ,  8BPL,  8CAY,  8CAZ,  8CPX,  9CQ,  9EW, 
9FM,  9GK,  9JG,  9KM,  9NU,  9QF,  9ABV,  9ACI, 
9AJH.  9AJP,  9AKD.  9ANQ.  9A0G,  9A0N,  9 APS, 
9AQM,  9AQR,  9  v  RZ,  9AUL.  9AVM,  9AWF.  9AWS, 
9AYS.  9BCF,  9BEY,  9BGH,  9BHI,  9BJI.  9BJK. 
9BJV.  9BRI.  9BRK,  9BSZ,  9BTT,  9BUN,  9BVO, 
9BXA,  9BXQ,  9CCS.  9CFI,  9CFY,  9CGK,  9CKM, 
9CMK,  9CVP,  9DJB,  9D0F,  9DPL.  9DSM,  ODTM. 
9DXN.  9XAC,  9XAQ,  9YAJ,  9YAS,  9ZAA,  9ZAF. 


6AOW,  Riverside,  Calif. 
C.W.:  1XM,  1YV.  1ARY.  1CYK,  2CC,  2FP. 
2FS,  2LO.  2AH0,  2CPD,  3NL,  3SV.  4EB,  4BQ, 
BAA,  5BK,  BEL,  BFA,  BHB,  BHK,  BKC,  BLB, 
BNB.  BNK,  BNV,  BPX.  BSG,  6SK,  BSM,  6TJ,  STO. 
BUN,  too  many  6's.  7BJ.  7DU,  7G0,  7GS,  7JW, 
7LU,  7NY,  70E,  70T,  7QD,  7RA,  7RI,  7RN. 
7SC.  7SY,  7TC,  7TQ,  7WM,  7WX,  7XC,  7ZB, 
7ZK.  7ZO,  7ZU.  7AEA,  7AEM,  7AFW,  7AHW,  8AB, 
8BK,  8CF.  8PF,  8QK.  8SP,  81  E,  8VY,  8YD, 
8ZK.  8ZZ,  8AFD.  8AIM.  8AQ0,  8ASV,  8AXN, 
8BFX,  8BGL.  8BLV,  8BNJ,  8BVR,  8BXA,  8BXH, 
8BXS,  8BXT,  8CMI.  8CUR,  9DR,  9DF,  9EA.  9EI. 
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9FV.  9GK,  911.  9KP.  9LQ.  90X.  9PI.  9PN,  9PW, 
9UU,  9WD.  9XL,  9YF,  9YH,  9YI,  9AAP,  9AAU, 
9ABG.  9AFK,  9AJS,  9AMB,  9AMI,  9AMM.  9AMN. 
9ANI,  9ANQ,  9AOG,  9AON,  9 APS,  9ARZ,  9AUL, 
9AVZ,  9AWN,  9 AWL,  9AWM,  OAXU,  9AYS,  9AZZ. 
9BCG,  9BCL,  9BCQ,  9BED.  9BEF,  9BHD,  9BHK. 
9BIK,  9BIZ.  9BJI.  9BJV,  9BQF,  9BRI.  9BUN, 
9BVO,  9BXA.  9BXN.  9BXQ.  9BZD,  9BZI.  9CCS, 
9CCV,  9CFI,  9CNS.  9COW.  9DBI.  9DCG,  9DGE, 
9DKY,  9DQR,  9DSM.  9DTM.  9DYN,  9ZG,  9ZL, 
9ZAA,  9ZAF,  9XAZ,  9XAQ.  9YAJ,  9YAQ. 

Spark:  70T,  7VF,  7VO,  7ZG,  7ZU,  7WG,  7AEA, 
7ABH,  9ZN,  9YAH. 


6ZY,   Honolulu,  Hawaii 

C.W.:  4BQ,  4BX,  4EB,  5DI,  5JW,  6KC,  6KS, 
6PX,  5ZH,  5ZA,  BAAT,  6ABX.  6 ABU,  6AK,  6AEH, 
6AOI.  6AWT.  6APW.  6AHQ,  6AJH,  6  AS  J,  6AR, 
6 ARB,  6ALU,  6ATG,  6BXY,  6BRX,  6BR,  6 BAR, 
6BQG.  6BPZ,  6BQL,  6 BUN,  6BZC.  6BSA.  6BFE, 
6CU,  6CP,  6CC,  6EN,  6EC.  6EA,  6EB.  6EX,  6GX. 
6JD,  6KA,  6MBC,  6MDM.  6PI.  6XAD.  6XWI,  6ZH, 
6ZX.  6ZM,  6ZE,  6ZS.  6ZQ.  6ZG,  7KJ,  7LU,  7MF, 
7XC,  7ZO.  8AB,  8 AH.  8 ALT,  8ABR,  8BG,  8BFM. 
8BPL,  8BSS.  8BDA,  8IB.  8KG,  80H,  80K,  80W, 
9AAP,  9AC,  9AJA,  9AWM,  9APH,  9ARZ,  9APS, 
9AOG,  9 ALT,  9AO,  9AMB,  9AGS,  9BBF.  9BNO, 
9BBL,  9BEC.  9BED,  9BJV.  9BZI,  9CNS,  9CPB, 
9DHB,  9DSM,  9DQ,  9DPL,  9DG,  9DTM,  9DPH. 
9 PS,  9UU.  9ZAF,  WUBA. 

Spark:  6AHF.  6 EN,  6UP,  6BJU.  6BFE,  7NN. 


6ZAC,  Wailuku,  Maui,  T.  H. 

C.W.:  2FP,  4BV  (Canadian).  4BQ,  5ACF,  6NK, 
6TJ.  5SF,  5PX,  6XAD.  6ZAW,  6ZH,  5ZA,  6AJH, 
6AK,  (6ASJ),  6AEH.  6AHQ,  6ASR,  6AVD, 
(6AQU),  (6ABX),  6BPF,  6BPZ,  6BJU.  6BRC, 
(6BSA),  6BQC,  6BRF,  6BQD,  (6CC),  6CU,  6EC, 
(6EN),  (6EX),  6JD,  (6KA),  6KU,  6PI,  6RD, 
6RM.  (6TQ),  ( 6XJ ) ,  6XAD,  6ZX.  8ZAF,  6ZM, 
6ZB.  6ZF.  (6ZG),  (7SC).  7SY,  (70T).  (7X1), 
7ZB,  8BUM,  8WR,  9AM B,  9ANQ,  9APH,  (9AWM). 
9AOG.9BEY,  9BJI,  9DSM,  9GK,  9MF,  9XAQ.  9YAJ, 
9  ZAP,  9ZX. 

Spark:  5ZA.  (6EX).  (6AQU),  9YAK.  (Above 
calls   heard  Oct  4th  to  14th). 

6BSQ.    Box   1298,   Nofales.  Ariz. 
(All  Districts — Detector  Only) 

C.W.:  1ARY.  1BCE,  2AEC,  2BEM,  2CQE,  2ER, 
2NZ.  2XAP.  3AAY,  3AFB,  8AUU,  3BIJ.  8BUY, 
8BVA,  8BUV,  8JK,  8FS,  SOD,  30T,  8QV,  8ZW. 
4BX,  4BY,  4DC,  4DL.  4EB,  4  FT,  4ID,  4NT, 
6AEC,  5CY,  5DI.  5AAR,  BEL,  5FA,  5BA,  6FV, 
6HK,  BIRj,  5.IL,  BJB,  5LB,  5LX,  BMJ,  5MY, 
6NK,  5NB.  5NN.  501.  5PX,  SPIT,  5FZ:  spk,  5QS, 
6QI,  5PB,  5RR,  5SK,  5SF.  5SM,  5SN,  5TM.  6TK, 
5TP,5TC.  5 UN,  5UO,  5UJ.  5UY,  5VO.  5VU,  6VO, 
6XY,  6XAD,  5XD,  BXK,  5ZA,  5ZH,  5ZAE,  5ZAV, 
5ZS,  5ZM,  5ZU.  5ZAI,  5ZO.  5ZY,  5ZAD,  Sixes 
too  numerous.  7AFW,  7BJ,  7BK,  7LU,  7SC,  7TQ, 
7YA.  7ZE,  7ZU.  7ZV,  7ZO.  8AEN.  8ASV,  8AQO, 
8AIO.  8AIM.  8AMM,  8APY,  8ALT.  8AEO,  8ADN, 
8BXF,  8BKE,  8BPL,  8BXH.  8BDO.  8BLA,  8CEP, 
8CF.  8CEX,  8DR,  8IB,  8QI,  8QK.  8WR,  8XL, 
8XH,  8XE,  8XAE.  8ZAF,  8ZZ,  9ABV,  9AMB. 
9AWN.  9AYS,  9AVZ,  9AQE.  9ARM,  9ABV,  9AAP, 
9A.IP,  9AOY.  9WM.  9AUL,  9APW,  9AXU.  9AEQ, 
9AVZ,  9BX A,  9BFE.  9BXT,  9BJI,  9BUN,  9BXQ. 
9BZE,  9BJV,  9BCF,  9BVO,  9BZZ,  9BRI,  9BEY. 
9BLO.  9CCS,  9CJJ,  9CCI.  9CFY,  9CMK,  9DJJ, 
9DTM,  9DTE,  9DXY,  9DTU.  9DPL.  9DWK,  9DKY, 
9DSM,  9DET,  9FV,  9EK.  9PI,  9PS,  9XAB,  9XAQ, 
9XAY  9XAC,  9XM.  9YAK,  9YW,  9YAH  spk,  9YM. 
9ZAF,  9ZAS,  9ZAA.  9ZAC,  9ZV,  Canadian  8CO. 
9AL,    9AW,    NOF,    AD7,  DN4. 


7AZ,  Vancouver,  Wash.  (In  3  hours — Every  Dist.) 

C.W.:  1AW,  2CYS.  SCO,  4 AMN.  4HH,  r,HM,  5SG, 
6ABX.  6ALU,  6ARK,  6CC,  6CU.  6RD.  6XAD.  6ZX, 
7AFW,  7AIC.  7LU.  7ET,  7ZB,  7ZK.  8ASV,  8BCM, 
8BZY,  80W,  9AUL,  9AVZ,  9AVM,  PBJI,  9DWK, 
9DP,   9GK,   911,  9YAJ. 


6NN,  6PB,  BPX,  5QI,  6SF,  5SG,  BSK,  BSM,  6TJ, 
5TM,  5UK,  6UO,  6VM,  5XAD,  5XK,  6ZA,  BZH, 
5ZO.  8AGO,  8AMM.  8APT,  8AQO.  8APY,  8ASV, 
8ATU,  8AXB,  8BCY,  8BEF,  8BFM,  8BNJ,  8BK, 
8BXH,  8BYT,  8CAY,  8CF,  8CFZ,  8CGX,  8CHC, 
8CMI,  8CP,  8CYT,  8FD,  8HZY,  8IB.  8JU,  80W. 
8PD,  8QK,  8SP,  8XAE,  8ZAG,  8ZF,  8ZZ,  8ZV, 
9AAK,  9AAP,  9JP,  9AMB,  9AML  9AMK,  9ANQ, 
9AON,  9AOP,  9APW,  9AQE,  9ARZ,  9AUL.  9AVM, 
9AVS,  9AVZ,  9AWR,  9AWM,  9AZA,  9AYZ,  9BAY, 
9BB,  9BCF,  9BED,  9BFG,  9BGH,  9BHD.  9BHQ, 
9BIE,  9BJI,  9BRI,  9BSN,  9  BUN,  9CCV,  9CFI, 
9CFV,  9CFY,  9CNS,  9COW,  9CTW,  9CUC,  9DAG. 
9DCU,  9DKV,  9DNK,  9DSM,  9DSD,  9DTM,  9©YN, 
9GK,  911,  9LZ,  9PI,  9Q*.  9UU,  9XAC,  9YAJ, 
9ZAF,    9ZH,    9ZK,  9ZY. 

8NB,  Rochester,  N.  Y.  (All  Districts) 
Spark:  1AW,  1CK,  1AKC,  1BDT,  1BOQ,  1CJA, 
1CNI.  2BY,  (20M),  2SQ,  2WB,  2AJE,  2CCX,  3HJ, 
8SF,  3ACY,  3AIC,  BXA,  (8FE).  (8KJ),  8TJ,  8UC, 
8VQ,  8VW,  8YU,  8ZY,  8ABL,  8AFG,  8AVI,  8AWU, 
(8AXQ),  8AZF,  8AZW.8BAH,  8BDA,  8BRL,  8BVV, 
8BXC,  (8BZH),  8CAH,  8CER,  8CKX,  9CP,  9JX, 
9KF,  9ZN,  9AMK,  9AVP,  9AZE,  9BEF,  (9BMN ), 
9BWS,  9DHZ,  9DXT,  Can.  3FO. 

C.W.:  (1AW),  1CN,  (1ES).  1GV,  1HK,  (III), 
(1IL).  (1IV),  1IX,  IKK,  ILL,  (ION),  1QP,  (1R1>>. 
1SD,  ITS.  1UJ,  (1VC),  1XM,  1XU.  (1YK),  1ZL. 
1AGH,  (1AJU),  1AKG,  1ANQ,  1AOK.  1AQL.  1ARY, 
1AWB.  (1AYZ),  1AZD,  (1AZL),  1BAS,  1BCF, 
1BCG,  1BDC,  1BDI,  (1BES),  1BGF,  (1BJN).  1BKA, 
1BKQ,  (1BOQ),  1BQD,  1BQI,  1BQK,  1BRQ,-  1BSC, 
1BSJ,  1BVR,  (1BWJ),  (1BYN),  1CAC,  (1CMK), 
1CMS,  1CNF,  1CPN,  2DR,  2EL.  (2FC).  2FD,  2GF, 
2GR.  2HJ.  2HL,  (2HW),  2KE,  (2KU),  2J.O, 
(2NZ) ,  (2RY),  2RZ,  2UD,  2XQ,  2ZL,  (2ZS),  2AAP., 
(2ABZ),  2AEH,  2AFP,  2AGB,  2AGC,  2AGS.  2AIIO, 
2AJA,  (2ANM),  (2AQH),  2AUY,  (2AUZ),  2AVE, 
2AVU,  2AWL,  2AWS.  2AYV,  (2BBB),  2BBG, 
(2BGI),  (2BJO),  2BLS,  2BNC.  2BML,  2BQD,  2BRB, 
2BRC,  2BUE,  (2BUM)  (2BWA),  2BYC,  2CBP, 
2CCD,  (2CBW),  'Mii),  2CGJ,  2CGV,  2CKL, 
(2CKN),  2CLT,  ( 2CMS ) ,  2COL,  2CQZ,  8AC,  8BA, 
8BG,  8BZ,  3CA,  (3CG).  8HG,  (3IW),  8JH,  8MB, 
(30E),  (30T),  (8QV),  (3SZ).  8VU,  3VW,  (3YO), 
(3Z0),  3ZZ,  3ADE,  3AFB,  8AJB,  3AJD,  (8AJO), 
(8ANJ),  8  A  PR,  8AQR,  (8ATG),  8AUU,  8AUW, 
8AVA,  8AVC,  (8AWA),  3BHL.  3BHM,  8BIJ,  StfiT. 
3BLF,  3BLU,  3BJY,  3BMI.  (8BNU),  8BOF,  8BRO, 
3BRW,  3BT\,  (3BUV ),  3BVA,  (3BVC).  btfVL, 
4LX  4.EA,  4EL,  4EN,  4GN,  4HW,  4IJ,  4JM,  4JY, 
4LJ,  4NT,  (4YK),  5BR,  6DI,  5DO,  BEK,  (5ER), 
5FV,  5HB.  5HL,  5KC,  5PV,  BPX,  6RH,  BSK,  BTJ, 
BADE,  6KA,  (6XAD),  7  AD  J,  8's  and  9*8  to  numer- 
ous, (AD-7),  WAR,  WUBA,  Canuck:  (2AI4),  (SAT). 
(AD-7),  WAR,  WUBA,  Canuck:  (2AM),  (8AT). 
(3BP),  (3CO),  (3DE),  SDH.  (8JE),  (3JI),  (8JK), 
8MY.  9AL.  9AW.  9BS. 

8BFM,  Akron,  O.  (Worked) 

1AGH,  1BAS,  1BKQ,  1FB,  1XP,  1YK.  2AUZ, 
2AWO,  2BBB.  2BQD.  2BRB.  2BUE,  2NZ,  2VA, 
2ZK,  3AIS,  3BLU,  3BNU,  3CUR,  8FS,  8PZ,  3QV, 
4BX,  4FO,  4GH.  4KC,  4NT,  4NV,  BDI,  6EK,  BEO, 
BKC.  5NV,  BPX.  BTJ,  BZAV,  6AWT,  6KA,  6XAD, 
(6BOE,  6CP,  6JD.  heard  only),  7ZO  i7XC,  heard 
only),  9ALW,  9AM B,  9AOG.  9APS.  9AQM,  9AYS. 
9BFM,  9CJA,  9DEK,  9DKY,  9DR,  9DVW.  9DZB. 
9DZZ,  911,  9IO,  90F,  90X,  9UU,  8VZ.    All  C.W.  of 


71 Y,  Vashon,  Wash.   (Beverage  Wire) 

C.W.:  1BEP.  1BKA.  ICY.  1KV.  1XU.  2AWL, 
2CCP.  2EL,  2LO,  2NZ,  2TJK,  3CGP,  3CO,  SDH, 
8DS,  8JU,  SOI.  4BV,  4EH,  4FG,  4GH,  4KF, 
5AAT,    BDI,    BDO,    6EK,    6FY,    5JM,    oKC,  BNK, 


8BMM,  Olean,  N.  Y.  (1  tube) 

C.W.:  1AYQ.  (1BAS),  1PRQ.  (1CMK),  (1CNF). 
(1CPN).  1SL.  1XM,  2AAB.  (2AUZ).  (2AVE), 
(2AWS),  (2BGI),  (2BNC),  2BRB.  (2BUE1, 
(2BWA),  (2BYC),  (2CBW).  2FZ,  2GK,  2HJ,  2JW, 
2RZ,  2WB,  2ZK,  (3AAO),  (3AFB),  (3AJD).  3  AN  J, 
(3APR).  (3BFC).  SBHL,  (3BHM),  (3BNU)  3BOF, 
(3CFB).  (3BB),  3BG,  (3CG),  3FS,  3LR,  (30T), 
<3PX).  ORE),  3QV,  (3VW),  (3Y0),  3ZO  ?7W. 
4BQ  4BX.  4DC,  4EB,  4FQ,  4GH.  4GS.  4ID.  4LJ, 
4LP.  BAAM,  BBA,  BDA,  BDO,  5EK.  BFV,  BKC  -NT, 
SNV,  SPV,  6PX.  BQI,  BSK,  6SU,  6UJ,  BZA,  *ZAG, 
6BUN,  6XAD.  6EN.  6GX,  6KA,  7AN,  7LA,  (8A  "R). 
(8AME).  (8AMM).  (8ASL),  (8AXN),  (8BCL), 
(8BK0),  (8BLT),  (8BJC),  (8BJVK  (8B1  X). 
(8BNH),  (8BQB).  (8BTR),  (8BWA).  (8CAK), 
(8CBC).  (8CCS),  (8CIX),  (8CKO),  (FCON).  (8B0), 
(8HJ),    (8KG),    (8NB).    (8QB).    (8UE),  (8YN), 
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8ZZ.  (9APS),  (9ARG),  (9AYS),  (9BEH),  (9BLC) 
(9BLY),  (9BRO),  (9DFB),  (9DVW).  (90X),  9ZN, 
Canadian  (8BV).  (8JE),  8JI.  8JK,  9BS,  9AL. 


RECORD  SMASHED!!! 

On  Nov.  22,  1922,  1AW  relayed  a 
message  to  6ZAC  in  Hawaii  via 
9AWM  and  the  answer  returned  in 
four  minutes  and  eighteen  seconds  1 
9AWM,  at  Sleepy  Eye,  Minn.,  was  the 
only  intermediate  station.  Details 
will  appear  in  January  QST. 


BUR,  Columbus.  Ohio.  (All  Districts) 

Spark:  1BDT,  1CNI  2AJE,  2BAX.  2CBG,  20M, 
2Wb,  SACY.  SAOV.  8HJ,  4HX,  4GN.  5JF.  (6XAC) 
8ACF,  8AFG,  8AGY,  8AIZ,  8AWT,  8BOA,  8BEW, 
(8B1.'>>.  8BRL  8BXK,  8CDV,  8CH,  8CMI.  8CYU, 
8EO.  mZ,  8RQ,  8XE,  8YM,  8YU,  9AFK,  9AVF, 
OAZA,  i^ZF,  9BAH.  9CA,  9DQQ.  9DTN,  9DXT, 
I'DZY,  9I».C   9YAX,  9ZN,  Can.  8GN. 

C.W.:  1ADP,  1AGH,  1AJP,  1AOK,  1AQL,  1ATJ 
:AUN.   1AYZ.   1AZD.   1BAS.   1BCG,   1BDI,  1BEP1 

1BGF,  1BKA,  1BKQ    1BOQ,  1BNT,  1CAC,  1CEC, 

CGJ,  1CGO.  1CHJ,  1CJA.  1CSH.  1CMK,  1CN, 
.  CNE,  1CNF.  1CNU.  1CUS.  1CZO.  1DV.  1FB,  1FW 
1GV.  1KM,  1PR,  1QP,  1RD,  1RV.  1XM,  1XP,  1XU, 
1YK  1ZE,  2AAB,  2AAY.  2AFB,  2AFP,  2AGC,  2AIS, 
2AJA,  2AJJ,  2ALW,  2  AN  J,  2APA,  2AWF,  2AWL, 
2AVC,  2BBB,  2BG,  2BGI,  2BGM,  2BHM,  2BIJ, 
2BJO,  2BLS,  2BNZ  2BOI,  2BOU,  2BQB,  2BRB, 
2BRC,  2BSC,  2BUE,  2BVC,  StiYC.  2BZ,  2BZV 
fc-;C,  2CBT,  2CBW,  2 CCD,  2CDG.  2CFI.  2CGJ 
20)  E  2CKL.  2CKN,  2CMV,  2COL,  2CQZ,  2D  AW 
2KB,  2EL,  2FC,  2FD,  2FL.  2FP,  2FS.  2GF,  2GKt 

jHJ.  2IG.  2KE,  2LV,  2NZ.  OE.  20F,  2QV.  2RB, 
2RR,  2SQ,  2TS,  2UD.  2VW,  2WB.  .  XI  (fone).  2XQ 
2XZ.  2ZK,  8AAO,  8AC,  8AEU,  &AE  V,  8AFB,  8AFF, 
8  A  HP,  8AJJ  8AJO.  3  ALA,  8ALN.  8AM1I,  8  AN  J, 
3ANO.  8AQH,  8AQR,  3 ASP,  SAUU,  8AWF,  8BFE, 
3BHL,  8BHM,  3BHO.  8BU,  8BIT,  8BIU,  3BLF 
3BLU,  3BMN  8BNU.  8BOF,  8BQT.  8BRW,  3BSB 
3BUP,  8BUV,  8BV,  8BVA,  8BVC,  8BVL,  3BVW, 
8BZ,  8CA.  8CBM,  3CC,  8CG,  8FA,  8FQ.  8FS,  8HG 
3HL,  8HX,  3IW,  8JJ.  3MB,  8NH,  80D,  80E,  8OT, 
8PZ,  8SM,  8TJ,  8WF,  3VW,  3VX.  8XM  (fone), 
RXN.  3YO,  3ZO,  SZW,  8ZZ,  4BB,  4BQ,  4BX,  4BY, 
4BZ,  4CG,  4  DC,  4DL,  4DQ,  4EA,  4EB,  4ED,  4EH, 
4ER.  4FD,  4FE.  4FG,  4FQ,  4 FT,  4GH,  4HW.  4ID, 
4JI.  4JK,  4KC,  4KI,  4KM,  4KU,  4LC,  4NT,  4NV, 

40I,  4TV,  4XK,  6  A  AT,  5  ABA,  5ABY.  6BE,  6CY, 
6DA,  (6DI),  6DO.  6 EG,  6EK,  5ER,  5ES,  6FV,  5HB 
6HL,  SIR,  (5JB),  6JM,  5KB,  (6KC),  6LB,  6 MA 
6MB,  5NB,  6NV,  6PF,  6PX,  (5QS).  6 RE,  6RH, 
5SA,  5SK.  5SM,  5SZ.  6TJ,  6UJ,  5 UK,  6VK,  6VM, 
5XA,  5XAE.  5XK,  6XV,  6XY.  5ZG  (fone),  6ZAG, 
5ZAV,  6CC,  6XAD,  7ZO,  (8'a  and  9's  too  numerous 
to  mention,  Can.  2BG,  2GB,  8BV,  8CO,  SDH  (dalite), 
8DS,  8JK,  3NB,  9AL,  9AW. 


9DR,  1830  Stevens  Ave.,  Minneapolis,  Minn. 

C.W.:  1XU,  1YK,  1BKO,  1CMK,  2FP,  2GR, 
2KL,  2NZ,  2QZ.  2ZK,  2BRB,  3BZ,  3FS,  3GK, 
3LP.  SLR,  3PB,  3PC,  3ZO.  3ZW,  8AFB,  3AJD, 
3AUU,  3AUY.  3BHM,  8BNU,  3BVC,  4BO.  4DQ, 
4EB,  4 FT,  4JK,  6BA,  5DE.  5DI,  5DO.  5EK,  (5EL), 
5FB,  5HE,  5JE,  (5KC).  6LB,  6MA,  6NC,  (5NV), 
BNK,  6PX,  5QS,  (6SF),  5SM,  5TJ,  5UO,  5VM, 
5XD,  5ZA,  6ZH,  5ACF,  6ANU,  6CAP,  5  DAK, 
5ZAG  6ZAW,  5ZAZ,  6CP,  6CU  6EA.  6 EN,  (6KA), 
6PV.  6ABX,  (6ARB),  6ASJ,  6AWT,  6BMN,  (6BSA) 
6CBR„  (6XAD),  7LU.  (7SC),  7ZB.  7ZO,  7AFW, 
7BWA,  8AB,  SAN,  8AR,  (8BO),  8CF,  8 FT,  8IB, 
8  KG,  80W,  8QI,  8QK,  8SP,  8VY,  8WA,  8XE, 
8XH  8YD,  (8ZE).  8ZV,  8ZX,  8ZZ,  8AER,  8  A  FN, 
8AGC,  8AIM,  8AIO,  8AIW,  8AJP,  8AJV,  8AKP, 
8AME,  8ANB,  8AOE,  8AQO,  8ASV,  8ATI,  8ATU, 
8AWP,  8AWZ.  8AXP,  8AZB,  8BDO,  8BDU.  (8BDV). 
8BED,  (8BFM),  8BKE.  8BNJ.  8BPL.  8BTL, 
(8BUX),  8BVR,  8BWA,  8BXH,  8BXX,  8CAK, 
8CAY,  8CBC  8CGM,  (8CGP.)  8CGX,  8CJH, 
(8CMI),  8CPX,  (8CTP),  8  CUR,  8CUU,  8CYT, 
(8ZAE),  (9CP).  (9EX).  (9GK)),  (911).  (9PS), 
(9UU),  (9ZC),  (9ZN,  (9ABV).  (9ANQ),  (9AOG), 


(9AQM),  (9AQU),    (9AYS) ),    (9BCF).  (9BED). 

(9BHQ).  (9BJI).    (9BMN),  (9BQW),  (9BVY), 

(9BXT),  (9CCB)  .    (9CCS),  (9CFI),  (9CFW), 

(9CGG),  (9CKM),    (9DBA),  (9DCF),  (9DHZ). 

(9DKY),  (9DSM),   (9DVW),  (9ZAF),  Can.  SCO. 

3JI  4BV,  9AW. 

Spark:  (5XAC).  (9ABV). 


9AHC,  Ellendale,  N.  Dak. 

C.W.:  1AOK,  1BCG.  1BDI,  1BKA,  1BKQ,  1BRQ, 
1BWJ.  1CRF.  1XM.  1XU,  1YK.  2AGC.  2AHO. 
2APD,  2AWF,  2AWL,  2BEA.2BFX.  2BGM.  2BJO. 
2BML,  2BQU,  2BRB,  2CKL.  2CKN.  2CPD.  2EL. 
2FP,  2LO.  2NZ,  20E,  2UD,  2XAP,  2ZK,  3AAY. 
3AFB,  SANJ,  8AQR,  8AUU.  8BHL.  SBU.  SBNU. 
3BVA,  8BZ,  8CC,  8CG.  8FS,  SMK,  80T,  8QV,  8SM. 
3XN,  3ZO.  SZW,  4BQ.  4BY,  4CG,  4DC.  4DQ. 
4EB,  4 EN,  4FG,  4 FT.  4GH.  4GL.  4HW,  4ID.  4KF. 
4KI.  4KL,  4XD,  5AAG.  6AAM,  6 ABA,  6ABH.  6AE. 
6AEC,  5CY,  6  DA,  6DI,  5DO,  5  EG,  6EK,  6EL. 
6ER.  6 FA,  6FJ,  6FV,  6GA,  5HD,  SIX.  6JB,  6JL. 
6JW,  6KC,  5LB,  6ME,  6MO,  6MY,  5NK,  6NV,  5PB. 
6PX,  6QI,  6RH,  6SF,  5SK,  5SM,  BSZ,  6TC,  5TJ. 
6TP.  6UK.  6UM.  SUN.  6UO.  6VM.  6WX,  6XA. 
6XAC,  6XAD.  6XB,  6XD.  5XV,  6XY,  6ZA,  6ZAC. 
5ZAG,  6ZAW,  6ZAZ.  6ZG,  6ZH,  6ZP,  5ZT,  6ZU. 
6ZY.  6ABX,  6AHQ,  6AJH,  6AK,  6ALU,  6APW. 
6AQW.  6ATQ.  SAUU,  6AVD,  6AVR,  6AWT  6BDW. 
6BES,  6BJC,  6BJY,  6BPZ,  6BQC,  6BQD,  6BRF, 
6BRG.  6BSA,  6BUM,  6 BUN,  6CC.6CP,  6CU,  6 EN, 
6EO.  6GR,  6JD,  6KA,  6KU,  6PI,  6RD,  6RM.  6SG, 
6UW.  6VM,  6XAD,  6XAS,  6XJ,  6ZG,  6ZX,  6ZZ. 
7AFW.  7BK.  7 EX,  7HM,  7LU,  70T,  7SC,  7X1. 
7YA,  7ZO,  8AB,  8ACH,  8AFD,  8AGO,  8AIM. 
8AIO.  8AIW,  8AMM,  8 AN,  8ANB,  8APT,  8AQT. 
8ARD.  8ASV,  8ATU.  8AWP,  8AWT,  8AX,  8AXB. 
8AXC.  8AXN,  8AZD,  8AXH,  8AZS,  8BCL,  8BCY. 
8BDM,  8BDV,  8BEF,  8BFH,  8BFM,  8BFX. 
8BJC,  8BK,  8BKE,  8BKN,  8BMK,  8BNJ,  8BOZ. 
8BPL,  8BRM,  8BRQ,  8BUC,  8BUM,  8BWA, 
8BXH,  8BYF.  8CAY  8CBX,  8CEI.  8CEP,  8CF, 
8CGM.  8CGP.  8CGX.  8CIA,  8CJH.  8CJX,  8CJZ. 
8CKM,  8CJZ.  8CKM,  8CMH,  8CMI,  8CP,  8CQX,  8CTP. 
8CUR,  8CVE,  8CXF,  8CZC,  8DAK.  8DR,  8FS.  8 FT, 
8GT,  8HJ,  8IB,  8IJ,  8JQ,  8 KG,  8 ML,  8MP,  SOW. 
8PD,  8QK,  8SB  8SP,  8SS,  8 UK,  8UZ.  8XE,  8XJ, 
8  YD,  8YN.  8YU,  8ZAF,  8ZE,  8ZZ,  Canadians 
2BV,  SBV,  8CO.  SDE  8DH,  3GK,  8GN,  8JK. 
SKO,  4BV.  9AC,  9AL,  9AW,  fone:  8XS.  9 ASF. 
9CUC,  9GK,  9YAJ,  and  lota  of  broadcasters. 

Spark:  5ADQ.  6AL.  6AQ,  5LB,  6MO,  601,  6QQ, 
6QS,  5TU,  6UG,  6ZAW.  6ZC,  6XAC,  7YA,  7ZU. 
8BDA,  8BGT,  8BEP,  8CER,  8TJ.  8ZY.  Can.  SGN. 


9ZN's  "FJ"  5723  Wintbrop  Ave.,  Cbica*o,  111 
Spark:     1AW,    1CNI,    2FP,    20M.    2SZ,  8HJ, 

SRW,   4GN,   5XA,   5XAC,   5ZL,   8KG,   8NZ.  8RD. 

8RQ.   8TJ,   8UC,   8VQ,   8YU,   8ZY,   8ACF,  8AIB, 

8AWU,  8AFG.  8BDA.  8BVK,  8BXC,  8BGT,  8CYU, 

8CVD.  8CYA.  9GC.  9LF,  9MC,  90F,  90N,  9YB. 

9YM,    9YAK,    9ZX,    9AVP,    9AMK.9AZF,  9AQE. 

9AJE,  9ABV,  9ATV,   9AOJ,   9AIP,  9AS0,  9ACB. 

9AHK,  9AIR,  9BMN,  9BTX,  9BXC,  9BFF,  9BGX. 

9DAX,  9DMJ.  9DGW,  9DAY,  9DQQ,  9DNC,  9DIF. 

9DDZ,  9DNZ,  9DLX,  9DYY.  9DZY,  9DHG,  9DRA. 

9DHZ,  9DBK,  9DRL,  Canadian  spark:  3GE,  SGN. 
C.W.:    1RD,  1RV,  1XM,  1XP,  1XU,  1YK,  1AYZ. 

1AJU,  1AGI,  1AZW,  1AYQ,  1BGF,  1BDI,  1BKQ, 

1BES.    1BCG,    1BRQ,    1CMK,    1CJA,    1CGJ,  1CNF, 

1CCZ,  2 EL,  2FC,  2FD,  2FP,  2GR,  2GK,  2HJ.  2HW. 

2KE,  2LO,  2NZ,  2UD.  2WB,  2XQ,  2XAP,  2AVE, 

2AUZ.  2AWF.  2AQL,  2APA,  2AWL,  2BRB,  2BMR. 

2BNZ,  2BJO,  2BRC,  2BQD,  2BQU,  2BFX,  2BMR, 

2CCD,   2CJE,  2CQZ,   3BG,   SBV,  3CA,   3CG,  SCO. 

3FS,  3BZ,  3FB,  3HL.  3HZ,  3JJ,  8LP,  SLR,  8MK. 

3NH,    3PB,    8QV,    3RV,    3RF,    8VW,    3YO.  SZO. 

3ZW.    3ZAP,    3ZZ,    8AQR,    3ASP,    SAPR,  SANJ. 

3AAY,  3AVA,  3AFB,  SAJJ,  3AEV,  8AUU,  SATZ, 

3AWR,  3BNU,  3BHM.  8BHL,  SBV  A,  8BSJ,  3BXX. 

3BLU,  3BIJ,  3BQX,  3BUC,  3BUV,  8BNG,  SBMJ. 

3BGG.   3CXK,   4BB,   4BX,   4BY,   4 DC,   4DL  4DQ. 

4EA.    4EB,    4EH,    4  EN,    4FG,    4  FT,    4GH,  4HW, 

4ID,  4JK,  4KI,  4KM,  4NN,  4 NT,  4NV,  4XK,  6AA. 

5CY,  5DA,  5DI,  5DO,  6EK,  5ER.  5ES.  6EG,  5FV. 

5HB,  6HL.  5JB,  5KC,  6IS,  6 LA,  6LB,  6NK.  6NN. 

5NV,  5PB,  5PF,  6PU,  6PX,  5QS,  6PV,  5SF,  6SK. 

5SM,  5TJ,  5TK,  5UK,  5UO,  5VM,  6WX,  6XA,  6ZA. 

6XAD,  6ZAA,  6ZAV,  5ZAZ,  6AAB,  5AAM,  6AAR, 
(Concluded  on  page  90) 
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A  Few  Minutes  at  6ZAC 


How  would  you  like  to  be  located  .  r.  a  far 
away  island  in  the  Pacific  Ocean  and  hear 
amateurs  from  all  parts  of  the  U.S.?  Oh 
boy!  Take  a  look  at  the  list  below,  ex- 
tracted from  6ZAC's  log  during  some  lively 
minutes,  and  then  look  on  a  map  and  figure 
the  distance!  Over  the  ocean,  Rockies, 
prairies,  'n  everything!  Think  of  the 
things  we  considered  great  just  a  short 
while  ago!  But  now  look  over  the  list, 
received  just  as  the  last  few  pages  of  this 
issue  were  going  on  the  press.  Many  of 
the  owners  of  the  calls  are  unknown  to 


6ZAC  so  this  will  be  good  news  to  many 
and  we  therefore  have  made  special  effort 
to  squeeze  this  in.  The  time  given  is  2  Mi 
hours  later  than  Pacific  Standard  and  all 
reception  was  done  with  one  step  of  audio 
amplification. 

Now  what  do  you  think  of  that?  Dow, 
O.M.,  we  don't  believe  there  is  a  single 
honest-to-goodness  amateur  :i  this  country 
but  what  would  give  his  best  detector  tube 
to  sit  in  with  you  five  minutes!  FB  OM, 
FB! 


October  26th,  1922 


7:15  p.m. 
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28th 

6:37  p.m. 
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<■ 

tt 

October 

29th 

6:23  P.M. 

Test  de  8AWP 

I.C.W. 

200  meters 

QSA 

6:23 

u 

tt 

8XH 

a 

a 

6:25 

u 

a 

tt 

9ZAF 

C.W. 

a 

6:27 

a 

tt 

9BJI 

ti 

a 

a 

6:27 

ti 

a 

it 

9BDS 

ti 

a 

6:27 

a 

it 

9CNS 

ti 

t 

tt 

6:28 

it 

tt 

tt 

9PI 

it 

u 

6:29 

tt 

a 

9ARZ 

a 

.< 

a 

6:30 

tt 

tt 

tt 

9YAJ 

a 

a 

a 

tt 

6:33 

tt 

a 

ti 

9CFY 

a 

tt 

tt 

7:09 

tt 

tt 

tt 

1BCG 

ti 

a 

tt 

7:11 

tt 

a 

it 

2NZ 

tt 

a 

tt 

tt 

7:12 

tt 

tt 

2NZ 

I.C.W. 

a 

tt 

a 

7:13 

tt 

it 

2GR 

A.C.C.W. 

it 

a 

7:14 

tt 

tt 

it 

2AGC 

C.W. 

a 

tt 

a 

7:15 

n 

tt 

2XAP 

tt 

tt 

tt 

ti 

7:16 

tt 

a 

a 

2BFX 

a 

tt 

a 

it 

Just  signing  off. 

Calling  CQ  also. 

"QRA  Duncan,  196  Ellsworth 
Ave.,  Toronto,  Canada" 


u6Ms  amps" 


'QRA  Cape  Girardeau,  Mo.' 


"QSL  cards  Greenwich,  Ct.' 
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(Concluded  from  page  88) 
fcAAT,  5ABN,  5XK.  SAD  6CP,  6CU,  6CC,  6 EN, 
6GR,  6JD.  6KA,  6RM.  6ABX,  6ATG,  6AVD,  6AWT, 
6BUM,  6 BUN,  6XAD,  6ZI  6ZZ,  7BB,  7LU,  7 MS, 
7SC,  7TH,  7AFW.  7ZO,  7ZU.  loads  of  8's  and  9's 
Canadian  C.W.:  2BG,  3 CO,  8GN,  SDH.  8JI,  8KO. 
3JK.  3DS.  4BV,  3XN-<  ?),9AL.  SAW,  Specials: 
CY1,  AD7,  NOF.  Copied  every  district  for  five 
consecutive  night  during  Prelims. 

9WM,  Sleepy  Eye,  Minn. 

Spark:  6PE,    <6U).   5XA,    (5XAC),   7ZU,  8ZY. 

C.W.:  (1FB),  1GV,  (1XM).  1XU,  1YK,  1AGH, 
li.RY,  1BCG,  1BEP,  1BKQ,  1BJN,  1BRQ,  1CMK, 
1COL.  2EL,  2FD,  2FP,  2GR,  2HJ,  (2HW).  2LO, 
2NZ,  (2RM),  2WB,  2XQ,  2ZK,  2ZL,  2AEV,  2AHO, 
2AGC,  2AWF,  (2AWL),  2AZO,  2BEA.  2BFX, 
2BML.  2BMR,  2BQU,  (2BRB),  2BRC,  2CAF,  2CCD, 
2CKL.  2CQZ,  8BQ,  8BZ,  3CC,  8FS.  8HL.  3JJ.  8 LP, 
•PQ,  SSK,  8TC,  3TJ,  3ZO.  8ZW,  8ZZ,  8AAY. 
8AFB  SALN,  8ANJ,  (3APR),  3AQH,  8  ASP, 
8BFQ,  8BU,  8BIY,  8BLF,  (3BNU),  4  AS,  4BB, 
4BQ,  (4BX),  4BY,  4CR.  4CY,  4 DC,  4DQ,  4EH, 
4FG,  4  FT,  4GH,  4HW,  4ID,  (4KF),  4KI.  4LJ, 
4MH,  4XD,  6BE,  5CY,  (5DI),  6DO,  6EG,  (6EK), 
5  EL,  6ER.  6FV,  (5HB),  5HL.  5IR,  SIX.  5JB, 
<5JL).  5KB.  5KC,  (6LB).  6MB,  6MY,  6NN.  6NK. 
(SNV).  5QI,  6PB.  5PF,  (5PX).  601.  (5SF),  (6SM), 
BSK,  6XK.  (6XV),  5ZA,  (5ZH),  5ZM,  6AAM. 
6AAG,  6ABY,  (5ACF),  6XAD.  (6ZAW),  5ZAV. 
6ZAZ,  <6CP),6CC,  6CU,  (6GX),  6JD,  (6KA), 
6LK,  6PI.  6TI.  (6VM).  6XT,  6ZF.  6ZG.  6AJH, 
(6 ALU),  (6ASJ),  6AWT,  (6BES),  6BNW,  (6BOE), 
(6XAD).  (6ZAC).  (7EX).  7JF,  (7LU).  7SC,  7ZB, 
7ZO,  (7ZU),  7AFW,  8AB,  8 AN,  8 AX,  8CF,  8DR, 
8FH.  8 FT,  8HH,  8HJ,  8GT,  8IB,  8U.  8JU,  (8KG), 
8KN,  8ML,  (8PT),  (8QK),  8SB.  8SP,  (8SS), 
(8TT).  8UE,  8UK,  8UZ.  (8VY),  8XE.  (8YD), 
8YG.  8YN.  8ZE.  8ZW,  8ZX.  8ZY,  8ZZ.  8ACH. 
SACO.  8AFD,  (8AGR).  8AIM,  8AIO,  8ALF,  8 ALU, 
6AME.  8ANB,  8APY,  8AQO.  8ARD.  (8ATU), 
<8AWP),  8AWZ,  8AXB.  8BBR,  8BCY,  8BDV. 
SBEF,  8BEK,  8BFH,  (8BFX),  (8BGO).  8BGL. 
6BHO,  8BJC,  8BJV,  (8BJX).  8BKE,  8BKH,  8BLW, 
(8BLV),  8BOZ,  8BPL,  8BRM.  (8BTL).  (8BUC). 
«BUX,  8BWX,  8BXA,  (8BXH),  8BXT,  8BXX. 
8BYF,  8BYS,  8BZY,  (8CAU),  (8CAZ).  8CBX, 
6CCM,  8CDG.  (8CET  j ,  8CEZ,  8CGP,  8CGX.  (8CIX), 
GCMI.  8CMH.  (8CP  ),  (8CPT).  8CPX,  8CTP, 
<8CUR).  8CYE.  (8CYTT),  8CZC.  8CZO,  8DAK. 
6ZAE,  8ZAF,  8ZAG.  Canadians:  SBP,  8BV,  SCO. 
8DS.  8GK,  8GN,  SKO,  SNB.  (4BR),  (8BV),  4GB, 
(4HH),  (9AC),  9AL,  9  AW.  9's  too  numerous 
to  mention. 


SOS  A  LA  WIRELESS  WILLIE 

(Concluded  from  page  80) 
glowed.  We  gravitated  toward  him  and  he 
unfolded  the  plot  that  was  to  raise  a  laugh 
and  drive  away  the  blues.  "I  want  one  of 
you  to  help  me,"  he  said.  We  tossed  a  coin, 
and  the  lot  fell  to  Tommy  Lay. 

Now  the  victim  of  this  conspiracy  was  a 
pink  cheeked  rural  youth,  who  had  left 
his  country  school  appointment  at  Eng- 
land's call  and  was  now  a  "learner"  in  the 
W/T  classes  on  "Niobe."  A  credulous  sort 
of  chap  he  was,  who  was  forever  being  sent 
up  forward  to  see  if  the  bos'n  had  pressed 
Willie's  pants  yet,  or  down  below  to  see 
if  the  gadget  was  ready  for  Mr.  Emerson, 
or  up  to  the  officr-of-the-day  to  ask  if  he 
might  go  ashore  at  four  bells! — a  lad  who 
never  once  failed  to  fall  for  some  fool's 
errand,  ever  a  ready  target  for  a  sailor's 
joke. 

On  this  particular  night  Gulsen  was 
"sitting  in"  for  practice  and  laboriously 
spelling  out  the  press  from  POZ.  Lay 
opened  the  door  of  the  coop  and  stood  be- 


hind his  victim,  while  Wireless  Willie  care- 
fully disconnected  a  wire  from  the  test 
buzzer  outside  in  the  transmitter  cage. 

"How's  everything?,"  asked  Lay  sudden- 
ly. 

Gulsen  jumped — "Oh  just  a  lot  of  rot 
from  POZ.  That  Fritz  guy  makes  me  sick." 

"Switch  her  down  on  Q  and  listen  foi 
some  real  stuff,  why  don't  ye?" 

"Guess  I  will." 

As  the  set  was  tuned  over  to  600  meter 
adjustments,  WCY's  wailing  note  came  in. 
Gulsen  immediately  began  to  murder  A3Y'a 
code  message.  This  was  Willie's  chance. 
Carefully  bracing  his  elbow  on  a  nearby 
jigger-box  he  slowly  ticked  off  his  message 
on  the  buzzer.  Gulsen,  with  true  learner's 
instinct,  deserted  A3Y  for  the  louder  sig- 
nal. "EEE  TTT  EEE,"  he  wrote,  strain- 
ing and  grunting  with  the  supreme  mental 
effort  necessary  at  his  stage  of  advance- 
ment. "EEE  TTT  EEE  S  S  Stanleysink." 
Lay  removed  his  right  hand  from  the  but- 
ton to  stifle  his  rising  mirth.  The  sigs 
stopped,  and  he  hastily  placed  the  hand 
back  on  the  button  and  used  the  other. 
"52436834  NW  immediateassistance"  wrote 
the  victim.  The  sigs  stopped  again,  and 
there  was  a  deadly  calm.  "Wat's  'EEE 
TTT  EEE'  stand  for?,"  asked  Gulsen. 

"Dunno,"  said  Lay  in  a  strained  voice, 
"must  have  got  it  down  wrong.  W'ats  that 
'assistance'  stuff  at  the  end — looks  like  it 
might  be  a  distress  call! 

"That's  it!,"  cried  Gulsen,  his  face  sud- 
denly white  and  his  body  aquiver,  "  'EES 
TTT  EEE'  should  be  SOS!" 

"Sure  enough,"  said  Lay  calmly,  "that's 
what  it  is — should  'ave  noticed  that." 

"What'll  we  do  about  it?,"  whispered  the 
ashen  goat,  in  an  awed  voice.  "Better  take 
it  to  the  O.W.,"  advised  his  tempter. 

Gulsen  rushed  down  to  the  officer  of  the 
watch  and  showed  him  the  message. 

Now  if  Wireless  Willie  had  stopped  the 
proceedings  here  nothing  more  would  have 
happened,  but  Willie  lost  his  nerve  after 
this  unlooked-for  development  and  beat  it 
off  for  the  mess  room  along  with  his  fellow 
conspirator,  where  together  they  sat  star- 
ing at  one  another  in  fearsome  apprehen- 
sion.   Meanwhile  things  happened. 

The  0.  W.,  not  being  "in"  on  the  con- 
spiracy, promptly  turned  the  thing  in  to 
the  N.I.D.  office.  Now  the  Naval  Intelli- 
gence Department  had  no  fools.  The  officer 
on  duty  looked  at  the  msg.  and  then  at 
Gulsen's  white  face;  he  knew  men,  and 
though  appearances  were  against  it,  he 
"smelled  a  rat."  True,  "Stanley"  was  out 
near  Sable  Island  somewhere,  but — well,  it 
looked  queer — this  SOS  on  a  clear  night  of 
calm  seas.  He  opened  the  wire  and  called 
Gamperdown,  but  he  hadn't  heard  it.  The 
grim  man  smiled  under  his  brass  hat,  and 
turned  to  answer  the  bridge  phone.  "Rush 
visual  from  'Highflyer,'  sir,"  said  the  sig- 
nalman on  the  bridge,  "intercepted  W/T, 
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prefix  p,  begins,  SS  Stanley  sink  (break) 
52436834  N.W.  mined  immediate  assistance 
ends  signals  weak  and  broken — Hall." 

The  three-ringer  lost  no  time.  He  dis- 
missed his  audience  with  curt  nod  and  set 
about  the  execution  of  his  duties.  Two 
ships  were  near  the  position  given,  but  both 
were  bound  in  to  Louisburg  for  fuel;  they 
could  not  be  diverted.  There  was  nothing  to 
do  but  send  out  ships  from  the  base.  PV's 
4,  5,  and  6,  and  drifters  CD  37,  42,  56  and 
67  were  ordered  to  follow  "Grilse"  to  the 
scene  of  the  sinking  and  report  every  hour 
via  W/T.  The  little  destroyer  was  off  and 
out  of  sight  before  the  first  PV  had  steam 
up,  but  one  by  one  they  followed  out  past 
St.  Georges  Island,  and  on  thru  the  defen- 
ses, into  the  night. 

Gulsen  walked  on  air  from  the  N.I.D  to 
the  gunroom  mess;  with  head  erec*  and 
bulging  chest  he  related  the  receipt  of  the 
confirming  message  from  "Highflyer,"  who 
lay  in  Berth  about  a  hundred  yards  from 
"Niobe"  but  out  in  the  stream.  Wireless 
Willie  jumped  to  his  feet.  "Wha-a-a-t! !," 
he  cried,  "you  say  'Highflyer*  got  that  tr>o?" 
His  outspread  hands,  oper  mouth  and 
staring  eyes  were  reflected  ur  in  the  person 
of  his  fellow  in  crime. 

Gulsen  began  to  see  the  lig.it.  "W-what's 
all  about  it"  he  said,  "you  seem  to  think 
something's  wrong  by  the  look  of  you." 

"Everything's  wrong,"  said  Lay,  who  felt 
not  the  same  sense  of  responsibility  that 
had  now  frightened  Wireless  Willie  into 
silence.  We  were  only  jokin'  about  that 
SOS  wireless  here.  Sent  it  to  you  on  the 
'bee*  to  fool  you." 

Gulsen's  jaw  dropped.  After  a  long  si- 
lence the  three  tiptoed  together,  aft  along 
the  pasage  toward  the  torpedo  chamber 
(which  was  now  used  as  a  dressing  room) 
in  search  of  sympathetic  ears  among  their 
mates. 

I  was  in  Cabin  12  chatting  with  a  friend 
whom  I  had  not  seen  for  some  time.  The 
door  opened  and  in  walked  the  three  crepe- 
hung  actors.  The  case  was  explained  in 
many  words,  advice  tnd  council  were  solic- 
ited. My  friend  was  inclined  to  treat  it  as 
a  good  joke  on  old  Brass  Hat  and  pass  it 
over.  But  my  own  sense  of  humor  is  sub- 
ject to  limitations  and  I  saw  nothing  funny 
in  the  affair.  The  buzzer  signals  had  evid- 
ently radiated  sufficiently  to  be  picked  up 
a  scant  400  feet  away  by  "Highflyer's" 
sensitive  audions.  By  reason  of  time 
and  tide,  she  lay  but  a  short  way  from  us 
with  her  aerials  parallelling  ours.  I  ad- 
vised the  criminals  to  confess  and  have  the 
search  vessels  turned  back  before  they 
should  have  needlessly  burned  up  more  of 
His  Majesty's  coal  and  oil. 

There  was  really  nothing  else  they  could 
do.  So  they  confessed.  And  I  went  back 
to  the  comfort  of  our  own  wardroom. 

Wireless  Willie  was  put  in  irons  and  left 
to  dream  of  sunrise  and  a  firing  squad  for 


two  whole  days:  for  the  same  two  long 
weary  days  Tommy  Lay  picked  oakum  in 
the  fore,  and  Gulsen  stayed  aboard,  guest 
of  the  O.M.  The  courtmarfial  had  to  wait 
until  four  captains  should  be  at  hand.  At 
length  "Devonshire"  and  "Achilles"  steamed 
in,  and  the  four  brass  hats  got  together.  I 
imagine  the  court  martial  must  have  been 
funny,  for  though  the  offense  was  really 
very  grave,  it  had  its  humorous  side. 

Anyway,  the  final  outcome  was  that  Wire- 
less Willie  got  a  lecture  on  "an  officer's 
wartime  duty  to  H.M.  the  King,"  and  lost 
all  his  seniority;  Lay  got  a  similar,  if  some- 
what lesser  punishment;  and  Gulsen  was 
advised  to  change  his  name — in  hopes  it 
would  make  him  the  less  gul-Iible  in  the 
fn*..^! 


LETTERS  FROM  FRANCE 

(Concluded  from  paye  74) 
tion  would  then  pay  in  addition  to  100 
francs,  24,000  francs  a  year — if  its  antenna 
is  not  more  than  50  meters  high.  If  it  is 
higher  than  50  meters,  it  will  pay  48,000 
francs  a  year,  and  if  it  is  higher  than  100 
meters,  72,000  francs  a  year,  but!!!! 

Broadcasting  stations  will  have  a  maxi- 
mum power  of  500  watts  input  and  the 
wave  length  from  200  to  280  meters  with 
telegraphy  and  with  220  to  230  with  phone. 
They  will  only  pay  two-thirds  of  the  pre- 
ceding taxes;  that  is  to  say,  with  an  an- 
tenna higher  than  100  meters,  a  500  watt 
station  will  pay  100,000  francs  a  year  (2/3 
of  100  francs  per  watt!!) 

Licenses  may  be  cancelled  any  moment 
by  the  postal  telegraph  administration,  and 
this  without  the  necessity  of  giving  any 
reason  whatsoever  (absolutely  arbitrary!). 

Finally,  the  administration  may  at  any 
moment  and  at  the  first  request  take  pos- 
session of  your  station  and  use  it  thru 
its  agents  and  this  "at  the  expense  of  the 
licensee  "  Employees  of  the  postal  tele- 
graph servi  e  will  be  loaded  onto  you, 
thev  will  operate  your  station  and  it  will 
be  you  who  will  pay  for  the  tubes  which 
thev  burn  out! 

You  see  that  the  French  amateur  sit- 
uation has  made  some  progress  in  ten 
years,  but  it  is  still  very  far  from  being 
compared  to  that  of  the  lucky  American 
amateurs ! 

Fortunately,  all  this  is  only  a  project, 
and  even  if  it  is  carried  into  effect  with- 
out great  modifications  (which  is  most 
probable)  it  would  only  be  a  decree  and 
not  a  law,  which  alone  could  not  be  legal 
concerning  the  matter.  And  even  if  it  were 
a  law,  the  force  of  inertia  works  for  us. 
How  is  it  thit  they  never  discover  an 
amateur  who  receives  on  a  loop  and  who 
has  never  declared  himself?  How  would 
you  prevent  an  amateur  transmitting  "I 
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have  3.56  amperes  in  my  antenna"  and 
that  the  number  3.56  might  mean  "come 
and  have  dinner  with  me  tomorrow"? 

But  it  would  take  the  bureaucratic  ad- 
ministration which  we  enjoy  ten  more  years 
to  understand  this! 


LONG-WAVE  HELP 

(Concluded  from  page  79) 
tion  was  in  process  of  development,  and 
nearly  everything  known  was  tried.  For  a 
while  as  many  as  ten  stages  of  resistance- 
coupled  radio-frequency  amplification  were 
in  use,  and  POZ,  the  station  then  sending 
press,  could  be  copied  on  a  6-ft.  loop.  The 
final  circuit  when  I  left  New  York  had 
been  boiled  down  to  the  use  of  an  antenna, 
noe  stage  of  resistance-coupled  radio,  de- 
tector and  one  stage  of  audio,  and  a 
separate  heterodyne.  Also  an  extra  two 
stages  were  employed  to  operate  a  loud 
speaker  connected  by  a  rubber  tube  with 
the  dictophone  recording  set  for  the  high 
speed  traffic.  This  worked  very  well,  I 
know,  and  the  station  is  still  in  use  re- 
ceiving press,  I  believe  from  OUL 

Of  great  importance  in  the  attempts  to 
properly  tune  long  distance  stations  is 
the  use  of  very  loose  coupling.  It  has  been 
my  experience  that  while  I  could  tune  to 
POZ  here,  and  read  his  signals  with  the 
primary  at  practically  right  angles,  or  ad- 
justed so  as  not  quite  to  be  at  zero  coupling, 
when  the  coupling  was  increased  to  an 
angle  of  about  30  degrees  between  coils 


POZ  could  not  even  be  found,  due  to  the 
interference  from  other  stations  near  his 
wave.  POZ  is  hard  to  tune  too,  but  will 
be  recognized  when  heard  starting  up  by  a 
characteristic  increase  in  pitch  or  tone. 
With  sincere  regards, 

Yours  very  truly, 

W.  W.  Lindsay,  Jr.,  6ZF. 


WD  ADAPTER 


THE 

LAMB  ADAPTER 

The  illustration 
shows  our  Adapter 
which  will  enable 
the  use  of  WD-U- 
iy2  Volt  Tubes  in 
equipment  with 
standard  sockets. 

Made  of  insulat- 
ing material  •  with 
split  tube  contac- 
tors. Size  IJixlft. 
Connections  all  en- 
closed— Fool-proof- 
irdestructible. 

Liberal  discounts 
to  Dealers. 

F.  JOS.  LAMB  CO. 
DETROIT 
1938  Franklin  St. 


You  Need  This 
"MAC  -  RADIO" 
TEMPOMETER 

An  accurate,  easily 
operated  device  by 
which  you  can  instant- 
ly compare  the  Stand- 
ard Time  used  in  all  points  of  the  World. 
An  absolute  necessity  for  all  radio  opera- 
tors who  are  receiving  either  telegraph  or 
phone  station  schedules  throughout  the 
World.  IT  TELLS  YOU  WHEN  TO 
LISTEN  FOR  THAT  CONCERT  OR 
MESSAGE.  FOR  A  LIMITED  TIME 
ONLY  with  each  tempometer  we  will  in- 
clude FREE  OF  CHARGE  our  folder 
giving:  Standard  Time  Meridians  of  the 
World,  also  U.S.  time  zones  and  time  send- 
ing stations,  Broadcasting  stations  of  U.S. 
and  Canada  with  time  used  by  each.  Radio 
Tempometer  Price  $1.00.  Delivery  return 
mail.  Dealers  write  for  discounts. 
McCALLUM  APPLIANCE  CO. 

Silver  City,  New  Mexico 


KING 
Rheo-Socket 

Price  $3.00  f.  o.  b.  New  York  City 


Compact,  increased  efficiency,  shorter  connec- 
tions, less  wiring — brings  in  stations  you  never 
heard  before.  Make  this  a  part  of  your  op- 
to-date  set. 

A  high  grade  article  in  Red  Bakelite  with 
Phosphor-Bronze  Contacts  and  Alloy  Resist- 
ance Wire. 

For  Base  or  Panel  Mounting. 

KING  AM-PLI-TONE 

82  Church  Street,  New  York 


RADIO  CLUB  PINS 


Des.  $937 


An  emblem  made  to  order  for  youi 
Club  will  work  wonders — Write 
today  for  free  52  page  catalog 
showing  Radio  emblemB,  class 
rings  and  pins.  Samples  loaned 
to  officers. 

METAL  ARTS  CO.,  INC. 

7753  South  Ave.,  Rochester,  N.  Y. 
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Burgess,  the  Radio  Battery 

—  construction  fully  patented 

When  you  buy  a  Burgess  "B"  Battery  you  get  more 
than  long  life,  noiselessness,  high  capacity,  and 
moderate  price.  You  get  also  Burgess  special  radio 
construction,  perfected  by  wireless  specialists  and  fully 
patented!  This  exclusive  radio  construction  is  found 
in  no  other  battery  on  the  market  today* 

What  does  this  mean  to  users  of  radio  batteries?  It  means  cl  ear 
receiving.  It  means  low  est  cost  per  hour  of  service.  It  means  1^  *g 
shelf  life  and  highest  current  capacity.  It  means  that  Burgess  "I 
Batteries  are  the  best  t  adio  batteries  it  is  possible  to  produce. 
Don't  take  our  word  for  \\  —  a\k  any  radio  engineer. 

Leading  manufacturers  of  radio  equipment  specify  "Burgess." 
Burgess  "B**  Batteries  are  handled  by  all  progressive  jobbers  and 
dealer*.  "Look  for  the  Black  and  White  Stripes."  If  your  dealer 
doesn't  handle  Burgess  "B,"  just  address: 

BURGESS  BATTERY  COMPANY 

Engineers  —  Dry  Batteries « —  Manufacturers 

Offices  and  Warehouses  at: 
CHICAGO.  ILL.  Ill  W.  Morn*  St      NEW  YORK,  H.  Y ,  50 (larch  St      BOSTON.  MASS..  13*  Federal  St 
PAUL  MINN..  2362  Umerai,  Are.  KANSAS  CIR.  MO.,  2109  Grind  Are.  MADISON,  WIS.,  Miin  &  Brearly  Sts. 

In  Canada:  BURGESS  BATTERIES,  Ltd. 
Winnipeg,  Toronto,  Montreal 

BURGESS 

"B"  BATTERIES 


ASK  ANY  RADIO  ENGINEER" 
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Let  the  children  hear  Santa  on 
Christmas  Eve.  The  entire  fam- 
ily will  enjoy  the  Christmas  Car- 
ols and  the  appropriate  Concerts 
and  Dance  Music  during  the 
Happy  Holidays. 


Listen  in  for  Crosley  Broadcasting. 
Our  new  station,  WLW,  is  one 
of  the  largest  and  best  in  the 
country  and  can  be  heard  in  any 
part  of  the  United  States  and  Can- 
ada, east  of  the  Rockies,  with  a 
Crosley  Model  X.  This  instrument, 
as  in  all  of  our  larger  units,  in- 
corporates one  stage  of  Tuned 
Radio  Frequency  Amplification. 
We  were  the  first  to  bring  this 
feature  on  the  market  and  have 
developed  it  to  its  highest  degree. 
This  simplifies  tuning,  increases 
the  range  and  clarity  and  elimi- 
nates interference.  This  makes 
Crosley  instruments  popular  wher- 
ever they  are  tried. 
Your  Jobber  or  Dealer  should  be 
able  to  furnish  you  with  Crosley 
Apparatus.  If  not,  send  us  his 
name  and  order  direct. 

Write  for  Catalog. 


B  E  TTER  -  COST  LESS 

R  A  □  I  □ 


Crosley  Manufacturing  Co 

Department  QST  4 

Cincinnati-Ohio 
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CROSLEY  RECEIVER  MODEL  X.  A  four  tube  ouuit 
the  same  as  shown  in  the  above  scene.  It  consists  of 
Tuner,  One  Stage  of  Tuned  Radio  Trequency  Amplifi- 
cation (the  feature  that  has  made  this  instrument  so 
popular)  Detector,  and  two  stages  of  Audio  Frequency 
Amplification,  in  a  beautiful  mahogany  finished  cabinet. 
It  will  bring  in  distant  stations  loud  and  clear.  Price 
without  tubes,  batteries,  phones  $58.00 

ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


CROSLEY  MODEL  XXV 

This  beautiful  mahogany  cabinet  is  equipped  with  four 
tube  panel  incorporating  the  same  units  as  the  Model 
X  but  the  panel  is  of  a  different  shape,  as  will  be 
Sot£3  frotn^he  illustration.  This  cabinet  isj arranced 
to  take  the  Model  R-3  Magnavox  that  can  be  qukkly 
installed  and  hooked  up  to  the  set  but  the  Magnavox 
i.  not  furnished  at  the  price  Cabinet  also  contains 
space  for  "A"  Battery.  "B"  Battery  and  battery 
cKrier  if  desired.  A  throw-over  switch  is  provided 
to  change  from  head  phoneB  to  loud  speaker.  It  ia 
guaranteed  to  bring  in  broadcasting  stations  up  to 
one  thousand  miles  or  more,  loud  enough  to  be  beard 
all  over  the  room.  This  beautiful  instrument,  without 
tubes,  batteries  or  phones,  sells  for  flSO.OO. 


Three  Beautiful 
Cabinet  Models 


Better— Cost  Less 

RADIO 


CROSLEY  MODEL  XX 

The  same  aa  CROSLEY  RECEIVTO 
MODEL  X  in  an  upright  cabinet  with 
special  sound  resonating  chamber.  A 
hinged  lid,  when  raised  allows  the 
operator  access  to  every  part  of  the 
receiving  apparatus.  Directly  under 
the  receiving  apparatus  is  a  highly 
finished  board  that  slips  in  and  out, 
forming  a  desk  for  the  person  oper- 
ating the  instrument.  Has  the  same 
volume  and  range  aa  the  MODEL  X. 
Mahogany  finished.  Price  withowt 
tubes,  batteries  or  phones  $100.00. 


CROSLEY  MODEL  XV 

Incorporates  the  same  receiving  apparatus  as 
the  other  instruments  on  this  page.  Has 
special  sound  resonating  chamber  but  without 
compartment  for  batteries.  Can  be  set  upon 
a  table  or  stand.  Will  fill  your  room  with 
music  or  other  broadcasting.  Mahogany  fin- 
ished. Price  without  tubes,  batteries  or 
phones  $70.00. 


Your  Dealer  or  Jobber  should  ¥• 
able  to  furnish  you  with  Crosby 
Apparatus.  If  not,  send  us  his 
name  and  order  direct. 

Send  for  Catalog. 


CROSLEY  MANUFACTURING  CO. 

DEPT.  QST  4  CINCINNATI,  OHIO 
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Better — Cost  Less  ™ 

RADIO 


CROSLEY  CRYSTAL  RECEIVER  MODEL  1 

This  outfit  complete  as  shown,  is  not  only  very  effi- 
cient of  its  type,  but  to  beautiful  in  finish  and 
appearance,  and  complete.  Later,  if  desired,  addition- 
al  units  can  be  added.  Including  audion  detector, 
radio  frequency  amplifier  and  two  stage  audio  fre- 
quency amplifier.  Manufactured  under  the  Pickard 
patents.  Price  of  the  set  illustrated  above  complete 
with   instructions   is  $25.00. 


HARKO  SENIOR  MODEL  V 

Greatly  refined  and  improved  gives 
better  results  than  ever  before.  We 
guarantee  it  to  bring  in  even  dis- 
tant broadcasting  stations  and  be- 
lieve it  to  be  the  most  efficient  one- 
tube  receiving  Bet  on  the  market. 
With  this  unit.  Denver  has  heard 
Schenectady.  N.  Y.,  and  many  other 
wonderful  distance  records  have  been 
made.  Price  without  tubes  is  only 
$20.00. 


Three 
Smaller 
Models 
Of  the  Usual 
Crosley  Quality 


Your  Dealer  or  Jobber  should  be 
able  to  furnish  you  with  Crosley 
Apparatus.  If  not,  send  us  his 
name  and  order  direct. 


Send  for  Catalog. 


CROSLEY  MODEL  VI 

A  two- tube  set  similar  to  the  MODEL  X  shown 
on  the  first  page.  This  unit  has  approximately  six 
times  the  range  and  volume  of  the  Harko  Senior. 
It  consists  of  one  stage  of  Radio  Frequency  Am- 
plification and  Audion  Detector.  It  eliminates  static 
to  a  large  extent  and  distant  stations  are  brought 
in  clear  and  sharply.  Price  without  tubes,  batteries 
or    phones  $30.00. 


CROSLEY  MANUFACTURING  CO. 


DEPT.  QST  4 


CINCINNATI,  OHIO 
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Two  Stages  of  -©RQStE*- 

A1  •  Better — Cast  Less 
udio  frequency 


Amplification 


RADIO 


Can  be  Added  to  Any  Set  With  This  Unit 


CROSLEY  TWO  STAGE  AUDIO  FREQUENCY  AMPLIFIER. 
This  unit  can  be  need  to  add  two  stages  of  Audio  Fre- 
quency Amplification  to  any  set  on  the  market.  It  is 
composed  of  Crosley  Sheltran  Transformers  and  Crosley 
porcelain  V-T  sockets  in  a  nicely  arranged  cabinet.  It  will 
increase  the  volume  of  your  set  about  one  hundred  times. 
Price  without  phones,  batteries  or  tubes  $26.00 


Tuned  Radio  Frequency  Amplification 

The  Feature  of  Our  Larger  Units 

Can  be  added  to  practically  any  set.  Tuned  Radio  Frequency  Am- 
plification as  developed  by  the  Crosley  Manufacturing  Company  is 
unquestionably  a  wonderful  success.  It  increases  the  range  for 
receiving  outfits  to  a  remarkable  degree,  and  eliminates  static  and 
other  forms  of  interference,  and  yet  is  simple  to  tune. 


RADIO  FREQUENCY  TUNED 
AMPLIFIER— R.  F.  T.  A. 

Originally  designed  to  be  used  in  connection 
with  the  CROSLEY  HARKO  SENIOR  MODEL 
V.  Hook  ups  have  now  been  worked  out  for 
its  efficient  use  with  Westinghouse,  Grebe, 
Clapp-Eastham  and  other  receiving;  sets.  Com- 
plete instructions  showing  these  hook-ups  are 
furnished  with  each  Radio  Frequency  Tuned 
Amplifier,  or  will  be  sent  upon  request  to 
anyone  free  of  charge.     Price   $15.00 

%  Your  Dealer  or  Jobber  should 

Crosley  Apparatus.    If  not,  send 


RADIO  FREQUENCY 
AMPLIFYING  TUNER— R.  F.  A.  T. 

This  takes  the  place,  in  a  surprisingly  suc- 
cessful manner,  of  a  Radio  Frequency  Trans- 
former. We  have  prepared  a  leaflet  telling  a 
great  deal  about  this  wonderful  unit,  with  the 
instructions  for  hooking  it  up  in  various  types 
of  circuits,  showing  its  use,  not  only  as  a 
R.  F.  A.  T.,  but  also  as  an  interference  and 
static  eliminator  or  strainer.    Price  $4.00 

be  able  to  furnish  you  with 
us  his  name  and  order  direct. 


Send  for  general  catalog  and  leaflets. 


CROSLEY  MANUFACTURING  CO. 

DEPT.  QST  4  CINCINNATI,  OHIO 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


Better — Cost  Less 

RADIO 


CROSLEY  RADIO  PARTS  are  manufactur- 
ed from  the  best  materials  money  can  buy 
and  are  the  acme  of  quality.  We  draw  your 
especial  attention  to  the  CROSLEY  patent 
BOOK-TYPE  VARIABLE  CONDENSER 
which  impartial  tests  show  to  have  less  re- 
sistance than  any  other  condenser  on  the 
market. 


MODEL  A  MODEL  B  MODEL  C 

CROSLEY  VARIABLE  CONDENSERS 

The  CROSLEY  VARIABLE  CONDENSERS  are  unquestionably  one  of  the  most  radical  improvement* 
in  radio  during  the  past  few  years.  By  using  it,  louder  sis  rails  are  obtained  as  it  not  only  is  simple 
and  easy  to  tune,  but  also  has  less  internal  resistance  and  no  body  capacity  effect. 

Model  A,  .0005  Mfd.  (Wood  Frame)  $IJB 

Model  B,  as  illustrated,  .0005  Mfd.  fl.78 

Model  C  .001  Mfd.  (Porcelain  Plates)  *SJS 


CROSLEY  RHEOSTAT 

Note  the  new  Crosley  Rheostat 
with  ball  bearing  contact,  patent 
pending. 

This  rheostat  permits  exception- 
ally accurate  and  delicate  varia- 
tions   of   the   filament  current. 
With  it,  the  best  possible  re- 
sults are  received  from  expen- 
sive vacuum  tubes. 
Unique  construction  allows  the 
CROSLEY    RHEOSTAT    to  be 
mounted  on  a  panel  of  any  thick- 
ness   up   to   and   including  % 
inch.     A   special   grade   of   non-corrosive  wire 
forms  the  resistance  and  results  in  highly  effi- 
cient service. 

This  rheostat  is  much  more  attractive,  works 
better  and  is  easier  to  assemble  than  the  old 
Crosley  Rheostat.  It  is  better  in  every  way  and 
yet  the  price  is  the  same  60# 


CROSLEY  TAP  SWITCH 

The  unique  construction  of 
OROSLEY  TAP  SWITCHES  na- 
tures a  constant  tension  and 
eliminates  all  possibility  of  the 
twitch  loosening  and  developing 
i  faulty  contact  on  the  taps. 
\  stationary  washer  of  our  own 
design  has  a  soldering  lug  which 
makes  possible  a  dub  wire  con- 
nection. All  CROSLEY  TAP 
SWITCHES  are  furnished  with 
:i  newly  designed  tapered  knob 
and  motel-plated  switch  arm  and  bushing. 


CROSLEY  RADIO  CABINETS 

Realizing  the  demand  for  stock  cabinets  for  those 
who  build  their  own  sets,  we  have  developed  a 
line  of  cabinets  that  are  neat  in  design,  attrac- 
tive in  appearance  and  finish,  and  of  the  best 
workmanship. 

The  Crosley  Radio  Cabinets  are  made  of  hard- 
wood Adam  brown  mahogany  finish. 
Live  dealers   handle  them — prices  and  sizes  in 
our  catalogue. 

CROSLEY  KNOB  AND  DIAL 

Attractive  and  inexpen- 
sive CROSLEY  KNOBS 
and  DIALS  are  extreme- 
ly well  made  for  all  re- 
quired purposes.  The 
dials  are  made  of  solid 
hard  rubber  2U  in.  di- 
ameter, with  tne  letters 
and  figures  moulded  into 
them  and  white  enam- 
eled. 

Furnished    Standard  for 
shaft  or   ft"  shaft, 
optional — $0.40. 


Price   each   complete . 


.30 


sta 

Switch  Taps  for  the  above  made  of  brass,  nickel- 
plated  and  complete  with  brass  nut,  2%  cents 
each. 


Your  Dealer  or  Jobber  should  be  able  to  furnish  you  with  Crosley 
Apparatus.    If  not,  send  us  his  name  and  order  direct. 

Send  for  Catalog 

CROSLEY  MANUFACTURING  CO. 

DEPT.  QST  4  CINCINNATI,  OHIO 
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CROSLEY  RADIO  PARTS  shown  on  -#£-RiD^4-jr!\^ 
these  pages  are  the  personification  of  wlAu  JT.L 

economy  and  efficiency.    The  fact  that  R*h**    C».t  1 

they  are  endorsed  and  used  by  the  best  neiier—^OSl  i^ess 

Radio  Men  in  the  country  should  be  [3    A  I 

sufficient  testimonial.  |  \  #\   I  /  1 


Fob  Panel 
Mounting 


CROSLEY  V-T  SOCKET 

This  socket  has  been  pronounced  by  many  radio  engineers  as  the 
best  socket  on  the  market.  Ever  since  its  announcement,  its  suc- 
cess has  been  phenomenal.  Although  the  success  has  been  largely 
due  to  the  price,  its  real  popularity  is  based  on  its  high  quality, 
efficiency,  service  and  practical  un  break  ability.  Patents  pending. 
Beware  of  imitators. 

Made  of  porcelain  for  base,  or  panel   mounting  $0.50 


fill 


For  Base  Mounting 


CROSLEY  SHELTRAN 

Incorporated  in  the  design 
of  the  CROSLEY  SHEL- 
TRAN. are  all  the  char- 
acteristics, so  essential  and 
necessary  to  obtain  the 
maximum  amplification 
from  the  modern  vacuum 
tubes  used  in  radio  work. 
These  tubes,  with  their 
high  amplification  constant, 
operate  most  effectively  at 
large  fluctuations  of  the 
grid  potential.  The  CROS- 
LEY SHELTRAN  is  designed  to  accomplish  these 
results  and  tests  have  shown  that  the  design  is 
to  insure  maximum  efficiency.  Completely 
-9  to   1  ratio. 

Better — Costs    Less— $4.00 

CROSLEY  BINDING 
POSTS 

These  are  made  in  three 
sixes  —  %"  diameter,  ft" 
diameter  and  H"  diameter. 
They  are  all  of  the  same 
design,  however,  as  shown 
in   the  illustration. 

No.  1  5*  each 

No.  2  7Vi<  «*ch 

No.  3  10* 


CROSLEY  VARIO-COUPLER  PARTS 


The  CROSLEY  VARIO- 
COUPLER  is  made  with 
the  same  accuracy  as  the 
CROSLEY  VARIO- 
METER,  and  is  designed 
to  function  perfectly  with 
l.t  Each  Vario-Coupler 
set  consists  of  a  formica 
tube,  rotor  and  the  nec- 
essary hardware  for  com. 
plete  assembly. 


Complete  as  shown  in  illustration,  ready  for 
assembly — $1.50.  Also  furnished  completely 
wound  and  assembled.  "Better-Costs  Less" — $3.00 

CROSLEY  CRYSTAL  DETECTOR  STAND 


CROSLEY  MAGFON 

No  Radio  station  is  com- 
plete without  this  MAG- 
FON. A  built-in  horn 
amplifies  signals,  voice 
or  music.  With  it  head 
phones  are  unnecessary 
except  on  weak  signals. 
Any  make  of  watch  case 
receiver  can  be  "used 
with  the  CROSLEY 
MAGFON  by  simply 
inserting  it  in  the  back  of  the  cabinet. 
Mahogany  finished  $10.00. 


This  unit  is  especially 
well  constructed,  neatly 
mounted  on  black  base 
covered  on  the  bottom 
with  green  felt.  All  parts 
are  bright  nickel  finish, 
complete  with  mounted 
crystals,  binding  posts, 
etc.,  manufactured  un- 
der the  following  pat- 
ents :  "Patented  Janu- 
ary 21,  1908;  November 
17,  1908;  June  15.  1909; 
September  7,  1909;  July 
21,  1914;  September  8, 
1914;  November  24, 
1914;  April  27,  1916; 
January  28,  1917.  Li- 
censed for  amateur,  ex- 
perimental or  entertain- 
ment purposes  only. 
Any  other  use  will  con- 
stitute an  infringement. 
—$1.60. 


Your  Dealer  or  Jobber  should  be  able  to  furnish  you  with 
Crosley  Apparatus.  If  not,  send  us  his  name  and  order  direete. 

Send  for  Catalog, 

CROSLEY  MANUFACTURING  CO. 


DEPT.  QST  4 


CINCINNATI,  OHIO 
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This  Panel  Will  Improve  Your  Set 

CONDENSITE 


The  best  panel  made  is  none  too  good  for  your  set.  Dependable  insula- 
tion is  vital  because  it  has  a  direct  bearing  upon  the  clearness  and  sensitivity 
of  both  transmission  and  reception. 

Every  thinking  radio  enthusiast  certainly  wants  the  highest  type  panel 
he  can  obtain  and  the  surest  way  to  get  it  is  to  insist  upon  Condensite 
Celoron. 

This  strong,  handsome,  jet-black  material  is  not  merely  an  insulating 
material — it  is  a  radio  insulation  made  to  meet  high  voltages  at  radio  fre- 
quencies. That  is  why  it  will  give  you  greater  resistivity  and  a  higher  di- 
electric strength  than  you  will  ever  need. 

Make  your  next  panel  of  Condensite  Celoron.  It  machines  readily, 
engraves  with  clean  cut  characters  and  takes  a  beautiful  polish  or  a  rich  dull 
mat  surface. 

An  Opportunity  for  Radio  Dealers 

Condensite  Celoron  Radio  Panels  and  Parts  offer  a  clean  cut  opportunity 
to  the  dealer  who  is  keen  on  building  business  on  a  quality  basis.  Write  us 
today.   Let  us  send  you  the  facts.   You'll  be  interested. 

Diamond  State  Fibre  Company 
Bridgeport  (near  Philadelphia),  Penna. 

Branch  Factory  and  Warehouse,  Chicago. 
Offices  in  Principal  Cities 
In  Canada:  Diamond  State  Fibre  Co.,  Ltd.,  Toronto. 
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*~  TUBES 


CUNNINGHAM 
TYPE  C  300 


[  D 


The  trade  mark  GE 
is  the  Kuarantee  of 
these  quality  tubes. 
Each  tube  is  built  to 
most  rigid  specifica- 
tions. 


Assure  Clearest 
Broadcast  Reception 

Nationally  known  for  Super-sensitive 
Detector  Action  and  Distortionless  Am- 
plification, Cunningham  tubes  are  ideal 
for  use  in  your  home  receiving  set. 

The  results  obtained  from  the  best  ra- 
dio sets  depend  largely  upon  the  vacuum 
tubes  used.  Cunningham  Detector  Tubes 
insure  clear  reception — maximum  signal 
strength  and  an  absolutely  quiet  receiver 
in  the  absence  of  incoming  signals. 

Cunningham  Distortionless  Amplifier 
Tubes  perform  a  great  service.  In  mak- 
ing possible  the  reception  of  distant  sta- 
tions and  the  use  of  loud  speaking  tele- 
phones, these  tubes  bring  into  your  home 
the  music  of  great  concerts  and  the  sing- 
ing of  famous  artists,  aiding  in  the  cul- 
tivation of  the  musical  side  of  home  life. 


TYPE  C-300 

Amplifies 

TYPE  C-301 

Piitirthmlm 

Ssser-SsatiUYt 

DETECTOR 

as  it 

AMPLIFIER 

»5-00 

Detects 

'650 

Patent  Nn+ioA  Cunningham  tubes  are 
rwem  11  °"cc  covered  by  patents  dated 
11.7-06,  1-16-07,  2-18-08  and  others  issued  and 
pending:.  Licensed  only  for  amateur  or  experi- 
mental uses  in  radio  eommunication.  Any  other 
use  will  be  an  infringement. 


Home  Office: 
248  First  Street 
San  Francisco,  Cal. 


Eastern  R*pr*M* n*a* ire: 
154  West  Lake  St. 
Chicago,  111. 
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H  H  it 


The  Biggest  Advance  Yet 


Made  Toward  Elimination 
of  Distorted  Signals  is 
Found  in  the  Universal  Ra- 
dio Receiver  and  Coil  Unit 


This  set  has  been  designed  to  cover  all  the  fine  points  of  radio  technique. 

The  wave  length  range  possible  with  Coil  Unit  is  180  to  6200  meters.  Wave 
lengths  ranging  from  200  to  2500  meters  may  be  covered  when  using  the  standard 
coupled  circuit. 

The  proposed  changes  in  broadcasting  wave  lengths  by  the  government  require 
a  larger  wave  length  range  than  in  use  today  which  means  that  the  average  radio 
receiver  must  be  altered  to  receive  all  broadcasting  waves.  The  proposals  cover  ranges 
from  200  to  2500  meters. 

The  terminals  of  various  circuits  are  brought  out  to  binding  posts  which  allows 
the  operator  to  use  any  of  the  following  standard  hook-ups;  single  circuit,  two  circuit, 
regenerative,  or  oscillating. 

FINE  TUNING  OF  THE  SET  is  accomplished  by  means  of  the  VARIABLE 
CONDENSERS. 

Weak  and  strong  signals  may  be  received  alike  WITHOUT  DISTORTION. 

This  set  is  very  compact,  flexible  in  adaptation  of  various  circuits  to  any  desired 
hook-up.  It  is  easy  to  operate  because  of  the  convenient  location  of  the  various 
adjustments  and,  at  the  same  time,  the  set  has  a  very  high  efficiency.  This  set  has 
been  thoroughly  tested  at  the  Bureau  of  Standards  and  the  results  are  highly 
satisfactory. 

Cabinets  are  finished  mahogany  and  the  panels  are  of  bakelite. 

Size  of  Universal  Coil  Unit,  5%"x9 

Size  of  Universal  Radio  Receiver,  Il%wx9%wx4%" 

We  guarantee  the  workmanship  and  quality  of  this  set  to  be  of  the  highest  type. 

Give  a  Universal  Receiver  and  Coil  Unit  for  a  Christmas  present. 

Dealers  write  for  our  proposition.  The  demand  for  this  set  will  be  tremendous 
everywhere.   A  simple  demonstration  will  bring  all  the  orders  you  can  handle. 


$110.00  F.  O.  B.  Factory 


HAYES  &  NEWTON 


115  N.  Market 


Urbana,  111. 


O-B  Radio  Company 

Flatiron  Hotel  Bid*.,  1730  St.  Mary's  Ave. 
Omaha,  Nebr. 


If  your  dealer  can't  supply  you,  write  to 
us  direct  for  any  standard  Radio  material. 


Distributors  for 

Colin  B.  Kennedy  Co. 
Horne  Receiving  Sett 


Rentier  Accessories 
Horne  Accessories 
Cunningham  Tubes 


O-B  Radio  Co. 


SOUTHERN  RADIO  CORPORATION 
Radio  Engineers  and  Jobbers 
905  Realty   Buliding,  Charlotte,  N.  C. 
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THE  MOST  POPULAR 

Panels 

ON  THE  MARKET 


fN  designing  these  Remler  Control  Panels. 
I  Remler  Engineers  combined  every  point 
necessary  for  efficient  detector  and  ampli- 
fier tube  control  with  special  features  of  con- 
struction for  the  convenience  of  the  user.  No 
process  of  manufacture  that  would 
these  panels  efficient  in  operation  and 
tiful  in  appearance  has  been  neglected. 

Each  panel  is  a  complete  unit,  mounted  on  a 
hardwood  base  for  table  use,  but  so  designed 
that  it  may  be  easily  mounted  in  a  cabinet. 
The  input  and  output  binding  posts  are 
located  on  opposite  sides  of  the  panel  at  a 
standard  height  to  facilitate  the  neat  and 
easy  connection  of  other  Remler  units. 

The  S30  Detector  Panel  contains  the  Remler 
Grid  Condenser  and  Variable  Grid  Leak  unit. 
Also  the  patented  Remler  "A"  Battery  Po- 
tentiometer for  plate  voltage  control — an 
item  very  necessary  for  obtaining  maximum 
efficiency  from  the  sensitive  gas  filled 
detector  tubes. 

The  333  Amplifier  Panel  contains  the  Rem- 
ler Rotary  Cam  Switch  which  does  the  work 
of  two  jacks  and  plug  in  cutting  in  or  out 
steps  of  amplification. 

All  panels  are  of  highly  polished  black  Bake- 
lite  and  only  Remler  standard  Quality  parts 
are  used  in  the  assembling  of  the  unit.  All 
lettering  is  recessed  and  filled  with  a  special 
white  enamel  that  will  not  discolor  or  chip 
out. 


NEW  REMLER  CATALOGUE 

Send  104  for  new  AO  page  Remler  Catalog 
just  off  the  preee  containing  circuit  diagram* 
for  Remler  Apparatus  and  other  useful  in- 
formation, including  a  table  of  <nJ 
capacity  and  wave  length. 


 RADIO  MFG.  CO. 

FACTORY  AND  HOME  OFFICE  EASTERN. REPRESENTATIVE 

248  FIRST  ST.  SAN  FRANCISCO, CAL. .    154  W.  LAKE  ST.  CHICAGO,  ILL. 
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PARAGON  RA-10  DA-2 

Only  New  England  Distributor  of  PARAGON 

ADAMS-MORGAN  CO.  i^Sio  produce 

ONLY  NEW  ENGLAND  DISTRIBUTOR  OF 
n  j*     *  .  Improved    Anti-Capacity  Jacks, 

KadlO  Improvement  CO.        Telephone  Plugs  &  Switches 

ONLY  DISTRIBUTOR  OF 

WALTHAM  CONDENSERS 

3  PLATE  VERNIER  $1.75 

11  PLATE  .00025    3.25       With  Vernier  5.00 

13  PLATE  .00027                             3.50  "         "  5.00 

17  PLATE  .0004                              3.75  44         44  5.50 

21  PLATE  .0005                              4.00  44         44  6.00 

41  PLATE  .001                                4.75  44         44  7.00 

 BUILT  LIKE  A  WATCH  

Also  Distributor  of  the 
BETTER  GRADES  OF  RADIO  SETS  AND  PARTS 
ACME  APPARATUS  CO.         NATHANIEL  BALDWIN,INC. 
AMRAD  BURGESS  BATTERY  CO.  GENERAL  RADIO  CO. 
WM.  J.  MURDOCK  CO.  DICTOGRAPH  R.  MITCHELL  &  CO. 
FEDERAL  TEL.  &  TEL.  CO.       AND  OTHERS 

JAMES  H.  JONES 

Radio  ft.  ft  foXCi^^  Phone 

ialo    ^^api>A51VusV*-  BB267° 

94  MASSACHUSETTS  AVE.,  BOSTON  17,  MASS 


TERMNAPANEL 

TRADE  MARK 

A  Neat  Back  Mounting  Binding  Post  Panel 
For  Ulf     DRAWER  SHELF 
NP,  non-removable  heads,  with  special  pro- 
vision   for    jumpers.     Mounted    on  % 
grained  HR,  2"  x  5".  Complete  with  solder- 
ing lugs  and  NP  mounting  screws. 
Type  R7  Receiving  Cabinet  1.10;  T4  Tun- 
ing Cabinet  .80;  A5  Amplifier  1.05;  DA9 
Detector- Amplifier     1.35;     AG2  Aerial- 
Ground  .60. 

TERMNAPANELS  are  sold  direct  to  user 
only,  Postpaid  in  U.S.  and  possessions. 
A.  L.  WOODY  (TERMNAPANELS) 
HOMEWOOP.  ILLINOIS 
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|   AMATEURS!  | 

i      Are  you  ready  for  the  Trans-  1 

|  atlantic  Tests?  W 

1     We  carry  a  complete  line  of  =§ 

1  parts  for  both  receiving  and  trans-  1 

1  mitting.  § 

§     Radio  Sales  &  Service  Co.  1 

I                Ypsilanti,  Mich.  | 

IllllllllllHHI" 
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ildds  1000  Miles 
ithJBradlgj^stat! 


Allen-Bradley  Co.: 

and  sSSS&t  with  wire 
Stats  of  various  makes. 

Attached  a  Bradleystat  and  now 
pick  5  Kansas  City,  Atlanta  and 
heard  music  from  Havana,  Cuba. 
Mv  set  no  longer  has  tube  noises 
Worried  me  w^we  rh^ 

stats,  and  do  fi  ve  times  tne  run.  » 
with  the  Bradleystat. 

1  would  not  advise  any  person 
or^nufacturertouseany^h" 

three  times  the  price. 

Robert  C  Date- 

Winthrop,  Mass. 


Retail  'Price 

$1.85 

P.  P.  10c  Extra 


Extend  your  receiving  range,  too! 

Mr.  Daly's  letter  is  one  of  hundreds  received  from  enthusiastic 
Bradleystat  users.  The  improvement  in  range,  clearness  and 
speed  of  tuning  surprises  everyone.  Try  a  Bradleystat,  tonight. 

Another  Allen-Bradley  product  is  the  Bradleyometer,  the  per- 
fect potentiometer.  If  you  use  a 
potentiometer  in  your  set,  write 
for  latest  Bradleyometer  bulletin. 


Ilccmc  Controlling  Arparam* 


REGISTERED '^^^^5*^  U.  S-  PAT.  OFF. 

PERFECT  FILAMENT  CONTROL 
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Quality  cR&dio  Sxcluswely 

JOBBERS !  DEALERS!  The  de- 
mand for  the  Tclmacophone  is  great. 
Write  for  new  catalog  and  discounts 
on  our  complete  line/We  are  also  dis- 
tributors for  the  better  standard  lines. 


The  Telmacophone 
in  Every  Home 

The  Telmacophone  in 
your  home  provides  en- 
tertainment and  instruc- 
tion for  every  member 
of  the  family.  No  one  has 
to  take  turns  or  miss  any 
part  of  the  program.  No 
need  to  change  head- 
phones from  one  person 
to  the  other.  You  are 
always  assured  a  loud, 
clear  tone.  Everybody  can  hear 
everything,  clearly  and  distinctly. 

The  tone  is  produced  by  original  Baldwin  Type 
C.  Unit  and  reflected  into  the  outer  horn.  There 
is  no  metallic  effect.  Finished  in  black  and  gold  to 
harmonize  with  any  surroundings. 
Correctly  designed  —fairly  priced— unreservedly 
guaranteed.    The  ORIGINAL  $20.00  loud 
speaker  and  still  the  BEST.  With  original  A<}(\ 
Baldwin  Type  C.  Unit.   Price  complete  q><^ 
If  your  dealer  hasn't  the  Telmacophone  in  stock,  send  us 
his  name  and  order  direct  from  this  ad  enclosing  $20.00. 
Prompt  shipment.  Write  for  new  free  catalog. 

RADIO  DIVISION 

TELEPHONE  MAINTENANCE  CO. 

20  S.  Wells  St.      Dept.  D         Chicago,  Illinois 


WIRE  YOUR  OWN  RECEIVER 
AND  SAVE  50% 

B&K  UNWIRED  RECEIVER 

Consists  of 

Two  B&K  variometers,  1  B&K  variocoupler, 
1  switch,  10  contact  points,  2  switch  stops, 
1  FADA  socket,  1  FADA  rheostat  1  .002  and 
1  .00025  Dubilier  Micadon,  10  rubber  binding 
posts,  3  Radion  dials,  5  lengths  bus  wire. 
Mounted  on  shielded  engraved  rubber  panel 
and  solid  mahogany  cabinet. 

Complete,  Postpaid  $32.50 

BONDUAUX  &  KNIGHTS 

1115  Kelly  Street,  Bronx,  N.  Y. 


NOTICE 
SPECIAL 

FOR  THIS  MONTH 
VERNIER 
CONDENSERS 

11    PLATE  $2.25 

23   PLATE  3.00 

43   PLATE   3.50 

PRICE  INCLUDES 
KNOB  &  DIAL 
ALUMINUM  PLATES 
FORMICA  END  PLATES 
GUARANTEED 

M.  C.  E.  Co, 

Manufacturers 
Indianapolis,  Ind. 
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Instant — Positive — Noiseless 


Paragon  Stage  Control  Switch 


Plugs  and  jacks  are  now  obsolete. 
The  PARAGON  Stage  Control 
Switch  combines  the  functions  of 
three  multi-circuit  jacks  and  the 
telephone  plug.  It  controls,  auto- 
matically and  progressively,  all 
the  filament  circuits, 
plate  battery  circuits 
and  input  and  output 
circuits  of  the  detector- 
two-stage  amplifier. 

Switching  from  stage 
to  stage  is  instantane- 
ous, positive,  noiseless. 
All  battery  circuits 
are  protected.  The 


Also  Manufacturer* 
of 

PARAGON 
Radio  Telephone 

Transmitters 
V.  T.  Control  UniU 
Rheostats 
Potentiometers 
V.  T.  Sockets 
Amplifier 

Transformers 
Detectors 
Control  Dials 
Amplifiers 
Receivers 
Switches 
Variometers 


wiring  of  amplifier  is  simplified. 

The  wiring  diagram,  illustrated 
above,  shows  the  method  of  con- 
nection when  this  new  PARA- 
GON switch  is  employed  for  con- 
trol of  detector  and  two-stage 
amplifier.  The  switch 
may  also  be  used  for  an 
unlimited  combination 
of  vacuum  tube  cir- 
cuits. iy% 11  in  diameter, 
%u  in  thickness.  Price, 
$3.00. 

Send  for  new  illustrated 
catalog  of  Paragon  radio 
parts. 


ADAMS-MORGAN  CO.,  4  Aivin  Ave-,  Upper  Montclair,  N.  J. 

PARAGON 


Reg.  U.  S.  Pat.  Ofif. 


RADIO  PRODUCTS 
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No.  2800 
2000  Ohms 
$6.00 

No.  2801 
3000  Ohms 
$7.00 


Concealed  Cord  Tips 

THIS  is  an  important  feature  of 
the  Manhattan  Headset.  Con- 
cealed Cord  Tips  have  two  real  ad- 
vantages: 

The  first  ifl  the  elimination  of  all  possi- 
bility of  unbalancing  the  receiving  set  and 
decreasing  the  strength  of  the  headset  sig- 
nals by  having  the  hand  come  in  contact 
with  exposed  cord  tips  or  terminals.  The 
loss  of  strength  due  to  this  contact  is  often 
as  great  as  50%. 

Manhattan  Headsets  have  concealed  cord 
tips. 

By  enclosing  the  cord  tips,  all  obstruc- 
tions on  the  outside  of  the  receiver  are  re- 
moved and  the  smooth  molded  case  will  not 
scratch  the  handsomest  furniture. 

The  Manhattan  Headset  case  is  free  from 
obstructions. 

In  addition,  the  cords  of  the  Manhattan 
Headset  are  designed  with  two  other  im- 
portant features. 

1.  Strain  on  the  terminals  is  re- 
lieved by  a  tie-cord  attached  to 
a  small  eyelet  in  the  case. 

2.  The  polarity  of  the  cords  is  in- 
dicated and  the  terminals  within 
the  receiver  case  marked.  This 
permits  the  headset  to  be  cor- 
rectly connected  in  the  circuit 
to  give  the  best  results. 

Manhattan  Headsets  are  prized  alike  by 
professional  and  amateur  operators.  Identi- 
fy them  by  the  "M-Flash-Seal"  on  the  back 
of  each  receiver  case.  Look  for  it  when 
buying  your  Headset.  It  is  your  guarantee 
of  Manhattan  quality. 

(MANHATTAN 

Jp£y  ELECTRICAL  SUPPLY  COJNC. 

Makers  of  the  Famous  Red  Seal  Dry 
w  'f&**  "Batteries. 

New  York         Chicago         St.  Louis 
17  Park  Place  114  So.  Wells  1106  Pine  St. 
Street 

San   Francisco     604  Mission  St. 


Honor  these 
Seals 

A  nation  -wide  movement 
is  carrying  on  a  warfare 
against  the  scourge  cf  Con- 
sumption. In  saving  over 
100,000  lives  last  year,  it 
actually  cut  the  death  rate 
from  tuberculosis  in  half. 

Each  year  these  organiza- 
tions sell  Tuberculosis  Christ- 
mas Seals.  The  proceeds 
from  these  sales  are  devoted 
to  the  work  of  caring  for  and 
curing  tuberculosis  patients 
and  to  educational  and  other 
work  to  prevent  the  dread 
disease. 

Buy  these  Seals  and  urge 
your  friends  to  buy  and  use 
them.  To  do  this  is  both 
Charity  and  Patriotism. 


Stamp  Out 
Tuberculosis 
with 
Christmas 
Seals 


THE  NATIONAL,  STATE,  AND  LOCAL 
TUBERCULOSIS   ASSOCIATIONS  OF 
THE  UNITED  STATES 
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MINE  yean  ago  the  Formica  Insulation  Company  began  business  in  the  small 
"  building  shown  at  the  right. 

Two  years  ago  the  demand  for  the  product  from  every  branch  of  the  electrical 
industry,  forced  a  move  to  the  building  shown  at  the  left  where  capacity  was 
greatly  increased. 

Now,  recently  constructed  additions  to  that  f>lant  have  brought  into  existence  the 
plant  shown  at  the  top— a  plant  with  more  than  twice  the  capacity  of  the  company — 
a  year  ago— and  th#  largest  in  the  industry. 

Appreciation  of  a  better  insulating  product—one  that  at  very  slightly  increased  costs 
removes  thousands  of  troublesome  and  costly  possibilities  for  insulation  failure — 
has  built  the  business. 

//  you  do  not  know  or  use  Formica 
write  us  now  for  literature  and  prices 

THE  FORMICA  INSULATION  COMPANY 

4620  Spring  Grove  Ave.,  Cincinnati,  Ohio 


»•  Church  St..  New  York.  N.  T. 
S  South  Clinton  St.,  Chicago,  I1L 
41*  Ohio  Banding.  Toledo.  Ohio 


SALES  OFFICES 
414  Finance  Bid*..  Cleveland.  O. 
1042  Granite  Bldg.,Bochester,  N.T. 
818  Title  Building.  Baltimore.  Md. 


422  First  Avenue.  Pittsburg.  Pa. 
1210  Arch  St..  Philadelphia.  Pa. 
Sheldon  Bldg..  San  FrancUeo,  OaL 


ORMICA! 

j!  Laminated  Phenolic  Condensation  Product 
SHEETS    TUBES  RODS 
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Radio  Rheostats 
of  Reputation 

Protecting  every  C-H  Radio  Rheostat 
stands  a  guarantee  stronger  than  human 
hands  can  write.  The  decades  of  persistent 
and  successful  development  of  rheostatic 
control  by  the  engineers  of  CUTLER- 
HAMMER  have  in- 
spired a  faith  in  their 
trade-mark  that  is  far 
too  worthy  to  forfeit. 

Engineers  the  world 
over  accept  this  mark 
as  unfailing  assurance 
of  electrical  and  me- 
chanical perfection  — 
the  signature  of  ap- 
proval of  the  master 
rheostat  builders.  It 
is  a  protection  you 
should  demand  in  the 
purchase  of  your 
radio  rheostat — a  de- 
vice in  which  pre- 
cision and  reliability 
are  essential. 


C-H  Radio  Rheostats  are 
built  in  two  styles, 
Type  11601 -Hi  with  ver- 
nier adjustment  for  de- 
tector tube  control  and 
Type  11601-H2  is  fur- 
nished without  vernier 
for  amplifier  tube  con- 
trol. Both  rheostats 
have  a  range  of  four 
■ohms  with  one  ampere 
current  capacity. 


RT-5  and  RT-6 
Have  Taken  the  "Freak"  out  of 

RADIO  FREQUENCY 

The  RT-1  Frequency  Transformer  covering 
a  range  of  175  to  500  meters,  built  by  the 
Radio  Service  Laboratories,  has  long  been  rec- 
ognized as  the  best  transformer  of  its  kind  on 
the  market.  It  is  with  pardonable  pride  that 
we  announce  two  new  types  of  radio-frequen- 
cy transformers  that  are  far  ahead  of  anything 
on  the  market  today.  Realizing  that  it  is 
impossible  to  obtain  maximum  efficiency  for 
both  the  amateur,  who  builds  his  own  set  and 
is  only  interested  in  C.W.  work;  and  for  the 
man  who  purchases  his  set  and  is  only  inter- 
ested in  the  broadcast  reports  and  entertain- 
ments, we  have  perfected  a  transformer  for 
each  class.  We  have  more  than  doubled  the 
amplification  by  cutting  the  range  in  half. 

AS  A  RESULT  WE  NOW  OFFER 
TYPE  RT-5  a  transformer  of  high  radio  fre- 
quency amplification  specially  selected  for 
the  first  stage  for  the  amateur  range  only, 
150  to  300  meters.   RT-5A  is  a  transformer 
that  is  interchangeable  for  the  second  and 
third  stages.  * 
TYPE  RT-6  a  special  transformer  of  equally 
high  radio  frequency  amplification  for  the 
first  stage,  for  the  broadcast  range  only. 
300  to  600  meters.  RT-6A  is  a  transformer 
that  is  interchangeable  for  the  second  and 
third  stages. 
These  new  types  are  put  through  the  famous 
triple  test  and  are  still  the  only  completely 
shielded  iron  core  radio  frequency  transform- 
ers on  the  market.    These  new  types  have 
literally  taken  the  "Freak"  out  of  Radio  Fre- 
quency and  give 

"Louder  Signals  with  less  noise 
Greater  Range  with  same  equipment." 
RADIO  SERVICE  LABORATORIES  Trans- 
formers by  actual  test  are  superior  to  any 
domestic  or  foreign  make  in  the  market.  For 
sale  at  reliable  electrical  shops  or  stores  where 
Radio  supplies  are  sold. 
All  types  retail  at  $6  each. 

Send  for  your  complimentary  copy  of  booklet  on 
Radio  Frequency  with  schematic  diagrams. 

Rasla  Sales  Corporation 

National  Distributors 

Dept.  B,  10  East  43d  St.,  New  York  City 
Western  Sales  Agents 

Detach  &  Comoany 
555   Turk   Street,   San   Francisco,  C*lif. 
Western  Radio  Distributing  Co. 
1114  L.  C.  Smith  Building,  Seattle,  Washington 


Type  11601-Hl 
with  vernier 

Type  11601-H2 
without  vernier 


$1.50 
$1.00 


THE 


CUTLER-HAMMER  MFG. 

Milwaukee,  Wisconsin 


CO. 


RADIO  RHEOSTATS 

^-^^  *  BUILT  BY  RHEOSTAT  BUILDERS* 
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Tunrfar 


This  enables  you  to  keep  batteries 
fit,  right  at  home.  With  simple 
attachment,  it  will  also  charge  "B" 
storage  batteries. 


This  is  the  way  mB"  Storage  Bat- 
teries  are  charged  with  Tung  a  j 
and  attachment. 


Your  Battery 

Should  be  Kept  Fit 

The  Tungar  Battery  Charger  makes  it  a  simple 
matter  to  keep  your  storage  battery  tuned-up  and  fit. 
With  it  you  can  recharge  your  battery  at  home — and 
at  little  cost. 

Tungar  is  a  small,  compact  rectifier,  which  can  be 
connected  with  any  a-c.  lighting  circuit.  It  is  easy 
and  safe  to  operate — in  fact,  requires  no  attention 
after  starting.  And  when  properly  connected,  the 
current  can  go  only  the  one  way,  eliminating  any 
danger  of  ruining  the  battery. 

There  is  no  excuse  for  allowing  your  battery  to  run 
down  and  spoil  the  evening's  fun.  A  Tungar  doesn't 
cost  much — and  it  charges  the  starting  and  lighting, 
battery  in  your  automobile  also. 

Send  for  our  new  booklet  on  Tungars  for  radio,  if 
your  dealer  cannot  supply  you. 

Address  Merchandise  Dept.,  General  Electric  Com- 
pany, Bridgeport,  Conn. 


General  Office 
gchenccudy.NY 


Cor 


GeneralWElectric 


n^tr  Sales  Offices  m  3SA-78C 
W>  iiy    all  large  cities  . 
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Wireless T^ctmng 
set  complete  without  it 


^GREATEI^  Radio 

Christmas 

T^HE  success  of  Mag- 
*  navox  today  comes 
from  the  patient  re- 
search and  experiment 
our  engineers  carried  on 
i  n  Radio's  "pioneer" 
days. 

R-2  Magnavox  Radio  with 
18-inch  horn:  this  in- 
strument is  intended 
for  those  who  wish  the 
utmost  in  amplifying 
power;  for  large  audi- 
ences, dance  halls,  etc. 

$85.00 

R-3  Magnavox  Radio  with 
14-inch  horn:  the  ideal 
instrument  for  use  in 
homes,  offices,  amateur 
stations,   etc. .,  .$45.00 

Model  C  Magnavox  Pow- 
er Amplifier  insures  get- 
ting the  largest  possi- 
ble power  input  for 
your  Magnavox  Radio. 

2  Stage  AC-2-C  $80.00 

3  Stage  AC-3-C  110.00 

Magnavox  products  can 
be  had  of  good  dealers 
everywhere.  Write  us  for 
copy  of  new  illustrated 
booklet. 

The    Magnavox  Co. 

J  Oakland,  California 

N.  Y.  Office:  370  Seventh  Ave. 

MAGNAVOX 

1VI  {Radio 
a/ie  Reproducer  Supreme 


1:- 

m 


f Recharge 
Your  Battery  at  Home 

Charges  both  A  and  B  Radio  Batteries 

Don't  be  without  the  use  of  your 
Radio  Receiving  Set  while  your  bat- 
tery is  being  charged.  Get  a  Valley 
Charger  and  charge  your  battery 
right  at  home. 

Attach  the  Charger  to  your  home 
lamp  socket — attach  the  clips  to  the 
battery  terminals  and  you  will  get  a 
quick,  tapering  charge  whieh  just  ex- 
actly charges  your  battery,  but  can- 
not overcharge  it  or  harm  it  m  any 
way. 

Will  charge  the  A  6  volt  battery  at 
a  5  ampere  rate,  and  the  B  22  %  volt 
battery  at  the  required  %  ampere 
rate.  45  volt  B  batteries  may  be 
connected  in  parallel  so  that  they 
can  also  be  charged. 
SATISFACTION  GUARANTEED. 

If  your  local  distributor  cannot 
supply  you,  write  direct  to 
VALLEY     ELECTRIC  COMPANY 
Department  Q,  ST.  LOUIS 

 Mail  the  Coupon  

Valley  Electric  Co..  Dept.  Q,  St.  Louis,  Mo. 

Gentlemen :  I  am  enclosing  money  order 
(or  check)  for  $18.00,  for  which  send  me 
a  Valley  Battery  Charger  with  five-panel 
glass  display  case  and  indicator  If  not  sat- 
isfactory I  will  return  it  and  get  my  money 


Name 


Address 


r$is\oo 

F.O.B.  St.  Louis 
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"Super-Heterodyne,  the  Rolls  Royce 
Method  of  Reproduction" 


E.  H.  ARMSTRONG 


Armstrong  Super-Heterodyne  Receiver  160  to  850  meters,  850  to 
to  25,000  meters — Average  Range  3000  miles 

THIS  METHOD  OF  RECEPTION  USED  BY 

Paul  F.  Godley  at  Ardrossan,  Scotland  and  received  27  American 
Amateurs  3000  miles. 

Commercial  Ship  and  Shore  Traffic  3000  miles  and  over. 

Advanced  Amateurs  for  Extremely  Long  Distance  Reception, 


Obtainable  Exclusively  thru 

Experimenters  Information  Service 

Designers  of  the  Highest  Class  Radio  Apparatus  in  the  World 

23d  Floor  220  West  42nd  Street,  New  York  City 

Request  Catalog  K  covering  full  line. 
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The  Radio  Amateur  Knows 

Every  control  perfectly  adjusted— bulbs 
bright  as  you  dare  risk  them— all  con- 
nections tight — every  detail  perfect, 
you  suppose.  You're  straining  your 
ears — pressing  the  headphones  closer — 
but  can't  quite  get  the  signal. 
There  may  be  something  wrong  with 
your  Plug  contact.  Pacent  Universal 
Plugs  are  the  first  choice  of  most  ama- 
teurs, because  they  realize  the  import- 
ance of  perfect  contact. 
The  Special  spring  connectors  of  the 
Pacent  Plug  form  a  perfect  biting  con- 
tact with  the  cord  tips  or  conductors 
and  become  tighter  the  more  the  cords 
are  stressed.  The  Pacent  Plug  is  used 
and  endorsed  by  leading  radio  experts. 

Send  for  descriptive  Bulletins  QDlOt. 

PACENT  ELECTRIC  COMPANY 

INCORPORATED 

Executive  Offices:  22  Park  Place,  New  York,  N.  Y. 

BRANCH  OFFICES 

WASHINGTON,  D.  G. 
Munsey  Building 

SAN  FRANCISCO, 
Sheldon  Bid*. 


PHILADELPHIA, 
Bourse  Building 

CHICAGO 

13  So.  Clinton  St. 


Interior  of 
PACENT 
Universal 

Plug  show- 
ing special 
spring  con- 
nectors. 


Dont  Improvise 
"Pacentizt" 


Assembled 


A  JKaiitn 
CitriBttitaa" 


But 
Not 
Wired 

A  new 
Method  of 
Buying 
Radio 
Equipment 


Buy  your  radio  instruments  accord- 
ing to  the  Standard  Idea — a  new  way 
and  a  cheaper  way.  Our  full  line  of 
instruments,  including  the  popular  De- 
tector and  Two-Stage  Amplifier  and 
the  Multiple  Wave  Tuner,  embodies  the 
latest  developments  in  radio  practice. 
These  instruments  are  delivered  to 
you  —  completely  equipped  —  but  not 
wired.  You  do  the  wiring  yourself, 
using  our  simple  diagrams  and  in- 
structions, and  save  fully  20%  over 
what  you  would  usually  pay  for  an 
instrument  of  this  kind. 

The  STANDARD  IDEA  is  the  latest 
thing  in  Radio.  It  saves  your  money 
and  improves  your  knowledge  of  the 
science  of  radio.  It  saves  money  be- 
cause it  enables  our  factory  to  elimi- 
nate the  costly  operation  of  hand  wir- 
ing; an  interesting  job  that  you  can 
do  in  your  spare  time. 

Write  today  for  a  description  of  the 
various  instruments  we  make  and 
their  prices.  Ask  about  our  offer  to 
ship  any  instrument  on  receipt  of 
l/3rd  the  purchase  price,  subject  to 
refund  if  the  instrument  does  not 
come  up  to  your  expectations. 
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ARE  YOU  A  GOOD  GUESSER? 


Direct  reading. 

Range  150-3,000  meters. 

Suitable  for  all  types  of  trans- 
mitting and  receiving  sta- 
tions. 

Calibrated  from  the  same 
standards  and  with  the  same 
accuracy  as  the  wavemeter 
furnished  by  us  to  Mr.  Paul 
Godley  in  last  year's  Trans- 
Atlantics.  This  was  the 
wavemeter  whose  calibra- 
tion checked  so  accurately 
with  both  the  American  and 
English  standards. 

Used  in  many  of  the  broad- 
casting stations  of  national 
importance,  as  well  as  very 
extensively  in  the  Govern- 
ment service. 


TYPE  174B  WAVEMETER 


If  you  are,  you  may  not  need  a  wavemeter.  But  if  you 
believe  in  knowing  and  not  guessing  a  wavemeter  becomes  a 
necessity. 

The  wavemeter  you  desire  must  first  of  all  be  accurate  and 
should  also  be  easy  to  operate.  These  points  with  many  others 
are  incorporated  in  our  Type  174-B  wavemeter.  A  full  descrip- 
tion of  this  meter  is  not  possible  here,  but  is  found  in  our  Bulletin 
707-Q  which  will  be  sent  without  charge  on  request. 

PRICE,  COMPLETE,  $68.00 

Every  local  radio  club  should  have  one  of  these  meters  to  check  each 
member's  station. 

GENERAL  RADIO  COMPANY^ 


MASSACHUSETTS  AVENUE  AND  WINDSOR  STREET 


CAMBRIDGE  39 


MASSACHUSETTS 


Do  not  confuse  the  product*  of  the  GENERAL  RADIO  CO.  with  those  of  other  concerns  using  the 
words  "General  Radio."  The  General  Radio  Co.  has  been  manufacturing  radio  and  scientific  instru- 
ments for  many  years.    It  has  no  affiliation  with  any  other  company. 

Standardize  on  General  Radio  Equipment  Throughout 
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HARGE 

TfcADIO  ~ 
BATTERY 

A^NlCKEXi 


Enjoyable  Radio  Concerts  and  maximum  receiv- 
ing range  are  obtained  only  when  your  battery 
is  fully  charged. 

Don't  be  bothered  with  the  inconvenience  and 
expense  of  taking  your  battery  to  a  service 
station  every  few  days  for  recharging.  The 


DE  LUXE 


has  been  designed  especially  for  tbis  purpose. 
It  charges  your  "A  or  "B"  battery  over  night 
without  removing  from  the  living  room — -gives 
taper  charge — cannot  harm  your  battery  in 
any  way.  Simplicity  itself.  Only  two  wearing 
parts,  replaceable  after  several  thousand  hours 
use  for  One  Dollar. 

An  Ornament  for  Your  Living  Room 
Beauty  has  been  combined  with  utility  in  the 
NEW  RADIO  HOMCHARGER  DE  LUXE.  The 
body  is  beautifully  finished  in  rich  Antique 
Mahogany — the  base  and  fittings  in  a  handsome, 
dull  gold.  Equipped  with  rubber  feet,  it  can- 
not mar  polished  surfaces.  It  harmonizes  with 
the  finest  living  room. 

Over  50,000  Homchargers  in  Use 
50,000  users  have  heartily  endorsed  the  HOM- 
CHARGER. Beware  of  imitations  when  buying 
and  insist  on  obtaining  the  genuine  which  bears 
our  rlgistered  trade  name,  HOMCHARGER, 
Furnished  complete.  No  extras  to  buy.  Price 
$18.00  ($25.00  in  Canada)  at  all  good  dealers, 
or  shipped  prepaid  upon  receipt  of  purchase 
price. 

Booklet  illustrating  the  NEW  RADIO  HOM- 
CHARGER DE  LUXE  in  actual  colors  is  FREE 
for  the  asking.  Send  for  your  copy  today. 
DEALERS — JOBBERS:  Over  150,000  HOM- 
CHAGERS  will  be  sold  this  fall  and  winter 
Send  for  your  copy  of  "HOMCHARGER  Busi- 
ness Builders"  and  see  how  you  can  get  your 
share  of  this  business. 

CAUTION 

When  buying  a  Rectifier  insist  upon  the 
following: 

1.  SELF-POLARIZING  FEATURE,  other- 
wise your  battery  may  be  ruined  through 
reverse  charging. 

2.  AT  LEAST  FIVE  AMPERE  CHARGING 
RATE,  otherwise  it  will  require  several 
days  to  fully  charge  your  battery. 

3.  UNDERWRITER'S  APPROVAL,  other- 
wise in  case  of  fire  your  insurance  may 
be  void. 

The  HOMCHARGER  is  the  only  Rectifier  at  any 
price  which  combines  the  above,  three  NECESS- 
ARY HOMCHARGING  features. 

The  Automatic  Electrical  Devices  Co. 

127  West  Third  St.,  Cincinnati,  Ohio 

Largest  Manufacturer*  of 
Vibrating  Rectifiers  in  the  World 
BRANCH  OFFICES 
NEW  YORK         CHICAGO  PITTSBURGH 
DETROIT  DALLAS 
PHILADELPHIA  LOS  ANGELES 

BALTIMORE       MINNEAPOLIS  ATLANTA 
ST.  LOUIS  NEW  ORLEANS 


Jefferson  Quality- 

Your  Protection 

The  amplifying  Transformer  is  one  of 
the  most  important  integral  parts  of  the 
Radio  Receiving  Set.  Probably  no  other 
part  is  more  subject  to  quality.  Its 
functions  are  so  delicately  performed 
that  satisfactory  results  are  most  de- 
pendent on  the  performance  of  this  little 
instrument. 

THE  YEARS  OF  EXPERIENCE 
and  the  high  quality  which  enters  into 
the  construction  of  JEFFERSON  AM- 
PLIFYING TRANSFORMERS  make 
them  the  first  choice  of  discriminating 
amateurs. 

THE  USE  OF  THE  FINEST 
ROLLED  core  iron  and  the  compactness 
of  the  coil  windings  reduce  the  inherent 
capacity  effects,  and  ELIMINATE 
HOWLING  AND  DISTORTION  AND 
BRING  IN  THE  FULL  CLEAR  TONE 
IN  VOLUME. 

"Use  Jefferson  Transformers 
for  Best  Results" 

Send  for  Descriptive  Bulletin. 

Jefferson  Electric  Mfg.  Co. 

425  S.  Green  St.,         Chicago,  U.S.A. 
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Owners  of  Amrad 
Receivers  | 

Get  a  new  Amrad  2  step 
R.  F.  Amplifier.  Hooks  on  your 
present  Amrad  Tuner  with  no 
change  in  wiring.  Eliminates 
QRM  and  doubles  your  range. 
£J  A  Complete  with  Radiform- 
V*"  ers.  Immediate  delivery 
for  Christmas  giving.  


ANNOUNCING 

"Something  OW,  Something  New" 

The  old  man,  Mr.  L.  L.  Lynn,  one  of  Chicago's  pioneer  radio  men, 
announces  with  pleasure  the  formation  of  the  LYNN  RADIO  COMPANY 
and  the  opening  of  their  radio  studio  at  the  above  location. 

To  old  A.R.R.L.  men  we  offer  the  latest,  most  up-to-date  line  of  sets 
and  parts  in  Chicago.  Every  item  brand  new  stock, — just  what  you 
need  to  put  your  station  in  shape  for  the  coming  season. 

Latest  types  Amrad  and  Grebe  sets,  Baldy  Fones,  full  line  of  Fada 
and  Pacent  parts  ready  for  delivery  over  the  counter  or  by  mail.  Come 
and  inspect  the  latest  apparatus  and  meet  the  old  gang  at  "Radio  Cen- 
ter/' 


Personal  Service  -  -  And  the 

r 

Broadest  Radio  Guarantee  Ever  Written 


To  the  new  class  of  radio  men, — the 
broadcast  fan — we  offer  a  service  you  will 
like.  We  want  you  started  on  the  right 
track.  Expert  authoritative  advice  and 
explanation  of  present  day  radio  without 
charge  or  obligation. 

Don't  buy  the  first  set  you  see.    Let  us 


recommend  one  suited  to  your  require- 
ments and  pocketbook. 

Two  weeks  trial  on  all  radio  sets  and 
parts.  Money  refunded  if  you  are  not 
satisfied.  The  broadest  guarantee  ever 
made  by  a  retailer.  Why  not  come  and 
see  us  today?  Ask  about  our  special  in- 
stallation service  for  Chicago  customers. 


LYNN  RADIO  COMPANY 

STANDARD  NATIONALLY  ADVERTISED 

c*3      RADIO  EQUIPMENT  *b 
Sixth  Qfloor    Consumers  Buildinjr 
QQO  South,  State  St  —  Chicago,  fll 
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A  NEW  STANDARD  ESTABLISHED 

The  advent  of  the  J.  T.  Boone  Mfg. 
Co.'s  Radio  Products  has  established  a 
new  Standard  of  Efficiency. 

The  "Boone"  Radio  Frequency 
Transformer  is  the  materialization  of  the 
"DX  Fiend's"  dream.  One  or  two  stages 
added  to  your  present  set  will  produce 
almost  unbelievable  results  in  increasing 
your  range. 

The  "Boone"  Audio  Frequency 
Transformer  is  a  fit  companion,  producing  powerful,  dis- 
tortionless amplification.  Perfect  shielding,  correct  im- 
pedance values  of  the  windings,  and  careful  manufacture 
account  for  its  unusual  high  efficiency.  If  you  wish  to  thoroly  enjoy 
broadcast  programs,  be  sure  your  Audio  Transformers  are  "Boone." 

These  devices  are  compact  and  pleasing  in  appearance.  They  are 
carefully  and  rigidly  tested  and  inspected.  Instructions  and  proven 
wiring  diagrams  accompany  each  transformer. 

For  the  man  who  desires  a  high  efficiency  complete  set, 
a  "Boone"  Receiving  Set  is  unquestionably  "The  Ultimate 
Solution." 

Write  for  complete  descriptive  literature  of  our  products. 

J.  T.  BOONE  MFG.  CO. 

3469  E.  Jefferson  Ave.,  Detroit,  Michigan 


Radio  Freqveacjr 
Price  $7M 


SAVE  MONEY! 


SAVE  50  to  60%  on  the  cost  of  a  high 
grade  receiver — and  have  the  fun  of 
making  it  yourself!  This  set,  properly 
assembled,  will  pick  up  radio  concerts  in 
radius  of  500  miles  or  more.  We  furnish 
the  following  parts,  just  as  illustrated: — 

Actual  Value 

2  National    Variometers  $8.00 

1  National  Varlocoupler  3-50 

1  Selected  Quarter-Sawed  Oak  Cabinet, 

7x18x7.   beautifully   finished  8.00 

1  Hard  Rubber  panel  7x18   2.28 

8  Composition  Dials,  clearly  and  finely 

graduated   3.00 

1  Rheostat  with  knob  ft  pointer   1.00 

National  Variometers  J  £• . J-.80?*  v  •  •  •  v   •*> 

1  Grid  Leak  and  condenser   .40 

Beautifully  finished.     Especially  adapted  for  re-      14  Contact  points,   2   switch   levers,  7 

ception    of   concerts,    lectures,   etc.    on    250    to  binding  posts,  4  switch  stops  2.08 

485  meter  wavelengths.  Each,   

postpaid   y*.UU  Total   actual   value  $28.70 

National  Variocoupler.  OUR  SPECIAL  OFFER 

This  coupler  permits  the  sharp  tuning  necessary  All   parts   listed,   complete  (H^^  /\/\ 

to   get  distant   stations.     Highest   efficiency   on  ^ith  diagram  showing  how  mh  J  <   I II I 

150  to  485  meter  wavelengths.    Each,  d»0  Cft  to  drill  panel — Postpaid  to  T^,al^vv/ 

postpaid    any    part   of   the   country  — :  

Deal  rs  •  write  or  wire  for  proposition 

NATIONAL  RADIO  CO.,  INC. 

1302  So.  Vandeventer,  St.  Louis,  Missouri 
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VERNIER  Rheostat 
MODEL  200 


MODEL  100 
The  ORIGINAL 
VERNIER  Rheostat 


$1.50 


The  AMPLITROL 


No  Panel  can  be  up-to- 
date  without  these  two 


DEALERS 

No  instruments  on  the 
market  surpass  the  Klosner 
in  neatness  of  design  or 
quality  of  material  and 
workmanship.  Show  your 
customer  a  Klosner  and 
any  other  kind — he  selects 
the  Klosner  regardless  of 
any  difference  in  price. 
Order  through  your  jobber. 


ONLY  A  RHEOSTAT  WITH  A 
VERNIER    CAN    MAKE  YOUR 
SET  MORE  SENSITIVE 

It  is  impossible  to  tune  out  in- 
terference without  perfect  adjust- 
ment of  your  detector  tube.  No 
ordinary  rheostat  can  give  ycu 
the  fine  adjustment  necessary. 

The  Klosner  VERNIER  Rheostat 
has  a  micrometer  adjustment  that 
permits  gettintg  EXACTLY  on  the 
very   spot   for   perfect  reception. 

The  Klosner  operates  both 
coarse  and  fine  adjustments  with 
ONE  knob — a  feature  protected 
by  broad  patent  claims.  Wire- 
wound  like  all  true  electrical  in- 
struments. 

And  it  has  a  graduated  DIAL 
to  show  just  where  it  is  set.  No 
guessing. 

Condensite,  phosphor  bronze 
contacts,  white  graduations  on 
black  dial,  $140. 


DDES  AWAY  WITH  PLUGS  AND 
JACKS— MAKES    TUBES  LAST 
MANY  TIMES  LONGER 

Now,  for  the  first  time  you  can 
have  complete  control  and  adjust- 
ment of  each  amplifier  tube  mere- 
ly by  turning  a  simple  knob.  Do 


away  withab  jacks,  plugs,  rheo- 
stats and  switches.  The  Ampli- 
trol  knob  switches  on  the  plate 


circuit  and  adjusts  the  filament 
circuit  at  the  same  time.  You 
turn  on  any  stage  of  amplification 
at  will. 

Lengthens  the  life  of  the  tube 
from  one-third  to  one-half,  as  it 
absolutely  prevents  suddenly 
throwing  a  heavy  current  onto 
the  delicate  filament.  With  the 
Amplitrol,  the  current  is  turned 
on  GRADUALLY. 

<"!»"»to»  cortd^niiite.  white  grad- 
uations on  a  black  dial,  phosphor 
bronze  contacts.  Highest  grade. 
Complete  with  wiring  instructions* 
$4  00. 


If  your  dealer  cannot  supply  you,  don't  make  the  mistake  of  accept- 
ing something  "just  as  good."     We  will  take  care  of  your  order  direct. 

KLOSNER  IMPROVED  APPARATUS  CO. 

Originators  and  Sole  Manufacturers 
2024  BOSTON  ROAD,  NEW  YORK  CITY 


KLOSNER 
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TRANSATLANTIC  TESTS 

Will  Succeed! 

DX  R  F  Transformers  Doing  Record  Breaking 

Work. 

The  DX-1  Radio  Frequency  Transformers  will  be 
used    by    European    and    American    amateurs  during 

Transatlantic  Tests. 

An  Illinois  amateur  has  a  proven  receiving  range 
of  over  4000  miles  from  short  wave  station  in  Hawaii 
He  hears  broadcasting  stations  in  16  different  states. 

A  3rd  district  amateur  recently  picked  up  66  200 
meter  C.W.  and  7  spark  stations  in  two  hours  time  using 
DX   Transformers.     Cuban  short  wave  phone  station 

picked  up  with  small  coil  aerial. 

It  Pays  to  Have  the  Best 


NGTON.D.C. 

(If  your  dealer  cannot  supply  you,  write  us.) 


AN  HISTORICAL  EPOCH  IN  RADIO  "0£™ 

===================^^  SLASHES  PRICES 

Leading  Linm  Sinem  1909  -  At  Prices  to  You  Less  Than  Dialer*  Coats 

pUUTlIi1  iUu*trat«d  pamphlet  comprising  sixty-two  Duck  radio  instruments  and  sets,  with 
aAXEiEi  reductions  averaging  30%,  mailed  on  request.    Send  postal  today. 

We  have 


decided  to  continue  this  policy  and  pass  on  to  the  consumer,  in  reductions  averaging  30%,  our 
entire  complete  line  of  radio  instruments.  These  prices  simply  icannot  be  approached  by  any  house. 
Our  tremendous  good  will  and  low  manufacturing  overhead  makes  these  unusual  prices  possible; 
This  shall  be  our  future  policy.  Got  catalog  out  and  observe  the  reductions  and  the  quality  of 
the  goods. 


A  Few  of  the  Many  Duck  Products  at  Startling  Prices: 


Duck  Bakelite  Dial,  ft"  or  W  $0.55 

Duck  Positive  Contact  Socket  70 

Duck  Filament   Rheostat  70 

Duck  Radio  Frequency  Potentiometer   1.15 

Duck    Moulded   Plate   or   Grid  Variometer, 

less  dial    .  ...  •  4.65 

Duck  Super- selective  Mahogany  Form  Plate 

or   Grid  Variometer    3.60 

Duck   Variocoupler    3.60 

Duck  Switch  Parts  for  Variocoupler,  pigtail 

connections    1.25 

Duck  Panel  Type  43  plate  condenser  3.15 

Duck  Panel  Type  23  plate  condenser  2.50 

Duck  Panel  Type  Vernier  Condenser   1.66 

Note: — Positively  the  very  best  variable  con- 
denser on  the  market.    Pigtail  con- 
nections ;  aluminum  separators. 
Tuned  radio  frequency  receiving  set,  with 

one   step  radio   and   detector   28.75 


Duck  "CQA"  Three  Stage  Radio  Frequency 

Amplifier  in  hinged  mahogany  cabinet .  .  $49.00 
Duck  "RFQ"  Two  Stage  Radio  Frequency 

Amplifier,  in  hinged  mahogany  cabinet.  .39.00 
Duck  No.  A204  Parts  for  Short  Wave  Receiv- 
ing  Set,   in   mahogany   cabinet  39.00 

Duck  No.  A211  Parts  for  Short  Wave  Re- 
ceiving   Set   24.95 

Duck  No.  A212  Detector  Panel   &2S 

Duck  No.  A213  One  Step  Amplifier  Panel.  .  10.50 
Duck  No.  A214  Two  Step  Amplifier  Panel  27.00 
Duck,    The    Original    Arlington  Receiving 

Transformer    9.75 

Duck  Navy  Type  Receiving  Transformer.  .  16.10 
Duck  No.  A220  One  Step  Radio  Frequency 

Amplifier  Panel      13.60 

Duck  No.  A221  Two  Step  Radio  Frequency 

Amplifier  Panel    28.00 

Duck  No.  223  Three  Step  Radio  Frequency 
Amplifier  Panel    38.50 


Cf7Kjr\  OC-  in  coin  or  money  order  for  Duck's  combined  radio  catalog  and  text  book  No. 
OHil^l^  a«Jt  16,  256  pages.  Continuously  since  1909  the  leading  catalog.  Replete  with  radio 
information  and  hookups. 

The  WILLIAM  B.  DUCK  CO.,  243-345  Superior  St.,  Toledo,  Ohio 
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An  Innovation 
in  Variable 
Condenser 
Design 


Type  123-A 
Variable  Condenser 
Patent  Applied  for 


CARDWELL  CONDENSERS  are  GUARANTEED  superior  to 
others  of  similar  type  in  the  following  respects. 

L— MECHANICAL  CONSTRUCTION— All  metal  frame.  No  insulated  bush- 
ings — frame  exceptionally  rigid.    Permanent  alignment  of  plates. 

2.  — ROTOR— ZERO  POTENTIAL  to  FRAME— "Body  capacity"  and  leakage 

practically  eliminated. 

3.  — MINIMUM  to  MAXIMUM  CAPACITY— Greater  range  than  any  other 

of  equal  plate  area. 

4.  — DIELECTRIC— Entirely  outside  the  electrostatic  field. 

5.  — DIELECTRIC  LOSS — Reduced  to  the  minimum.   Less  than      square  inch 

total  area  of  contact  between  fixed  plates  and  dielectric  mounting  strip. 

6.  — ESPECIALLY  DESIGNED  for  HIGH  CLASS  AMATEUR  AND  PRO- 

FESSIONAL  work. 
7— EMINENTLY  SUPERIOR  for  LOOP  sets. 

8.  — ADAPTABILITY — Condenser  can  be  mounted  on  metal  without  bushings 

or  on  dielectric  panel  without  changing  capacity  or  increasing  dielectric 
or  leakage  losses. 

9.  — PRICE  $4.75  less  knob  and  dial  or  $5.75  with  knob  and  dial.    A  low  price 

for  a  really  superior  instrument  of  .0005  mf.  capacity. 
10.— ITS  A  CARDWELL  PRODUCT. 

If  your  dealer  cannot  supply  you  with  TYPE  123-A 
CARDWELL  CONDENSERS,  send  your  order  to 

THE  ALLEN  D.  CARDWELL  MFG.  CORPORATION 


81  PROSPECT  STREET,  BROOKLYN,  N.  Y. 
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too.  67   Radio  Frequency  Receiver 


—  go  as  far 

as  you  like 

WITH 

RADIO  FREQUENCY 
AMPLIFYING 
APPARATUS 


The  FEDERAL  NO.  57  RECEIVER  combines  simplicity  and  reliability  of  oper- 
ation with  a  sensitiveness  that  is  unrivaled,  giving  an  extraordinarily  high  degree 
of  amplification  and  making  possible  the  reception  of  radio  signals  over  marvelous- 
ly  great  distances.  It  constitutes  one  stage  of  Radio  Frequency,  a  detector  and  two 
stages  of  Audio  Frequency. 

Write  for  Bulletin  No.  119-W 

$tbtml  (S^tU^am  anil  afelegrajili  Ctampatu} 

BUFFALO,  N.  Y. 


DEALERS — 
Send   for  our  circulars  and  discount 
schedule  of  WIS-WIN  Switches  and 
other  parts. 


WIS-WIN 

Switches 

For  efficient  operation  of  your  set, 
use  WIS-WIN  switches,  visible  or 
concealed. 


Visible  types:  (drilling  tem- 
plates furnished)  Induct- 
ance switches,  6  styles. 
V-blade  dead-end,  2  styles. 
Series-parallel. 


5764 

Series-Parallel   $1.50    concealed  type 


Concealed  types:  (drill  one 
hole  to  mount)  Induct- 
ance, 6  contact."  B-Bat- 
tery,  6  contact.  Series-par- 
allel. 6  pole,  double  throw 
change  over. 

Ask  your  dealer  for  WIS- 
WIN  switches.  If  he  can't 
supply  you,  we  will  ship  post- 
paid upon  receipt  of  money 
order. 


S760 
lVs"  Blade  65* 
*762 
1"  Blade  65£ 
RADIO- ISTS 
Send    for    circular  giving 
data    and    prices    on  com- 
plete line  of   switches  and 
other  supplies. 


S756 

8  contact  Inductance  $1.25 

~758 

6  contact  B-Battery  $1.25 
Additional  contacts  5*  each 


Willis  Switch  &  Instrument  Co. 

8  Kingsbury  Street,  Jamestown,  N.  Y. 
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by  Westinghouse 
-you  know  they're  right 

Nothing  about  a  radio  set  is  so  absolutely 
essential  to  satisfactory  receiving  as  right 
batteries.  Westinghouse  Batteries  are  not 
only  correct  in  design,  but  durable  in  con- 
struction and  thoroughly  dependable  in 
perfc 


WESTINGHOUSE  "A"  BATTERIES  are  full- 
capacity,  low-voltage,  slow-discharge,  long-life  bat- 
teries, built  especially  for  radio  work.  Ten  types — 
27  to  162  ampere  hours'  capacity;  4,  6  and  8  volts. 

WESTINGHOUSE  "B"  BATTERIES.  The  new 
Westinghouse  22-MG-2  is  a  rechargeable  22-voIt 
"B"  battery  and  a  marvel  for  steady,  noiseless,  full- 
powered  service.  Glass  case;  visible  interior.  Lasts 
indefinitely.     Two  other  types. 

At  your  radio  dealer's,  or  most  any  of  the 
2000  Weutinghouse  Battery  Service  Stations 


WESTINGHOUSE  UNION  BATTERY  CO.,  Swissvalc,  P«. 

WESTINGHOUSE 

RADIO  "A"  and  "B" 

BATTERIES 

IBI 


f 
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Quality  Design 
+ Workmanship 
+ Materials 
-RELIABILITY 


RADIO 
A 

RECHARGER 


Thin  unit  in  the  product  of  a  firm  of  pioneers  in  the  battery  charging  field.    Our  commercial  apparatus 
in  used  in  thousands  of  the  best  equipped  battery  service  stations  in  the  country. 
Materials  and  workmanship  are  the  finest  available. 
RADIO  "A"  is  built  not  assembled. 

Simple  to  use — Just  plug  in  at  any  100  ▼.  A.C.  lamp  socket— attach  clips  to  battery— turn  on  current  and 


you  have  your  own  charging  plant. 
Only  one  moving  part,  which  will 
last  for  several  thousand  hours. 
The  only  Recharger  with  a  one 
piec*  Removable  Vibrator,  can  be 
replaced  by  a  child. 
Think  of  the  convenience  of  not 
having  to  carry  your  battery  to  the 


1«\ 

"ECHAR^ 


ervice  Station  this  winter. 
The  Battery  will  always  be  full  of 

pep. 

A    compact    portable  Recharging 
nit  that  will  fully  charge  a  100 
AH  battery  over  night  for  5*  to  10f. 

useful  and  lasting  Xmas  Gift. 
I  ants  a  lifetime. 


KING  ELECTRIC  MANUFACTURING  CO.,  INC. 
1681  FILLMORE  AVENUE,  BUFFALO,  N.  Y. 


To  Strengthen  Weak  Signals 
To  Bring -in  Distant  Stations 
To  Get  the  Full  Joy  of  Radio 

'You  will  never  know  the  full  joy  of 
Radio  until  you  have  hooked  up  to  your 
set,  a  set  of 


1 1 


All  -  American" 


AMPLIFYING  TRANSFORMERS 

(Radio  and  Audio  Frequency) 

Our  Radio-frequency  Transformer  (Type  R-10)  brings  in  signals  of  150  to  550 
meter  wave-lengths,  and  amplifies  them  many-fold,  clear  and  sharp,  largely  eliminat- 
ing static  and  other  disturbances. 

Our  Audio  Frequency  Transformers  amplify  the  detected  signals,  so  that  mes- 
sages that  would  otherwise  be  audible  only  thru  head-phones  come  in  strong  enough 
to oejen joyed  by  a  roomful  of  people,  thru  a  loud-speaker  horn. 

LIST  PRICES 

R-IO — Radio  Frequency   (150-550  meters)    $4.50 

R-12 — Audio  Frequency  (Ratio  3  to  1)  430 

R- 13— Audio  Frequency  (Ratio  10  to  1)   4.75 

R-21 — Audio  Frequency  (Ratio  5  to  1)  4.75 


Send  for  Bulletin  No.  22. 


RauiWJWiGoi  ^ 

35  Sa  D«»rborn  ^Chicago,  111.  ™ 
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THE  advanced  design  of  Eisemann  radio  units  has  met  with  instant  favor 
wherever  shown.  The  concave  dial  gives  a  mounting  flush  with  paneL 
In  appearance  it  is  in  marked  contrast  to  the  usual  protruding  knobs  and 
dials.  Another  distinctive  feature  is  the  complete  self-insulation  of  each  part, 
making  possible  the  use  of  a  panel  of  wood,  metal,  or  any  other  material. 


Variometer 

Both  Rotor  and 
Stator  forms  mould- 
ed of  Bakelite.  Ex- 
tremely light  in 
weight.  Electrical 
losses  reduced  to  a 
minimum. 

Price  each  $8.75 


Variocoupler 

The  primary  Tap 
Switch  for  tuning 
the  antenna  circuit 
is  an  integral  part 
of  the  Variocoupler. 
No  external  switch, 
shielding,  dial,  or 
knob  necessary. 

Price  each  $10  JO 


In  addition  to  the  units  illustrated,  other  Eisemann 
products  are  Head  phones,  Vacuum  Tube  Sockets 
and  Audio  Frequency  Transformers  —  all  made  to 
the  highest  electrical  and  mechanical  standards. 


Variable  Condenser 

Balanced  type 
Rigidly  constructed.- 
Metal  bearings  front 
and  rear.  Rotary  plates 
balanced,  assuring  con- 
stancy of  setting.  Ver- 
nier equipped. 

Capacity  .001  mfd. 
Price  each  $7.50 


Variable  Condenser 

Unbalanced  type 
Aluminum  plates  ac- 
curately spaced  elimin- 
ating any  possibility  of 
"shorts"  between  plates 
and  assuring  a  more 
constant  air  gap.  Ver- 
nier equipped. 
Capacity  .001  mfd. 

Price  each  $7.00 
Capacity  .0005  mfd. 
Price  each  $6.50 


A  combined  Filament  Rheostat  and  Potentiometer, 
with  concave  dial  which  conforms  to  the  design  of 
the  parts  illustrated,  is  now  in  course  of  preparation. 

Write  for  Descriptive  Folders* 

EISEMANN  MAGNETO  CORPORATION 

William  N.  Shaw,  President 

DETROIT  BROOKLYN,  N.  Y.  CHICAGO 
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Carillon 


CONDENSERS  —  2  in  1;  3  in  1 
"The  Charge  Resides  In  The  Dielectric" 

Inraluable  to  Experimenters 

The  charge  if  provided  with  the  best  dielectric  for 
its  movement  needs  but  a  small  amount  of  metal,  and 
all  metal  in  excess  means  loss  in  signal  strength  by  the 
amount  of  loss  in  eddy  currents  and  radiation  on  all 
edges  and  surfaces  not  acting  in  the  field  of  the  con- 
denser. 

This  condenser  was  designed  with  the  object  of  re- 
ducing losses  in  electrodes,  providing  a  concentrated 
field  to  avoid  exterior  radiation  and  the  securing  of  a 
slow  variation  of  capacity  with  a  fair  manual  effort. 

Write  for  Booklet. 

CARILLON  INSTRUMENTS 
Marblehead,  Mass. 

All  novel  features  protected  under  patent  pending  claims. 


AMATEUR 


Amateur  Radio 

Call  Book 
FIFTY  CENTS 

Why  Pay  More 

Contains  all  changes  of  address,  Re- 
assigned Calls,  Cancelled  Calls — right  up  to 
date  of  issue — way  ahead  of  any  other  Call 
Book  at  any  price.  Complete  up  to  date 
Canadian  list.  Buy  one,  look  it  over,  if  it 
isn't  the  best  you  have  ever  seen,  write  us? 
money  cheerfully  refunded,  at  your  dealer 
or  direct  from  us.  Postpaid. 

Citizens  Radio  Service  Bureau 

416  S.  Dearborn  Street,  Chicago 

Dealers,  write  for  Guaranteed  Sales  Plan. 


SPECIAL  RADIO  EQUIPMENT 

Prices  Quoted  Upon  Receipt  of  Specifications 
Machine  work  and  panel  drilling.    Plans  and  dia- 
grams made  for  special  receiving  and  transmitting 
sets. 

OLIVER    S.  EVERETT 

83  Otis  Street  MEDFORD.  MASS. 


lOY-KELSEY  CORPORATION 

KM  Manufacturer*  1  » 

RADIO  EQUIPMENT 

4021  West  KlnzieSt.  Chicago  111. 
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VARIOMETER-SPECIAL  OFFER! 


We  have  in  stock  upwards  of  2,000 
high-quality  Variometers  exactly  like 
the  illustration,  which  we  desire  to  dis- 
pose of  at  the  sacrifice  price  of 


Without 


Dial 


$2.oo 

These  instruments  have  sold  right 
along  for  $6.00  and  we  offer  this  bar- 
gain to  dispose  of  our  stock  for  the 
reason  that  we  have  developed  a  Bakelite 
Variometer  which  will  shortly  appear 
on  the  market.  This  price  is  so  low  that 
we  cannot  afford  to  supply  the  dial 
which  appears  on  the  illustration. 

The  Variometer  is  made  of  African 
Mahogany  and  designed  for  wavelengths, 
200-600  meters.  The  Rotor  is  boiled  in 
paraffin  and  water  proof.  All  windings 
are  permanently  fastened.  A  high- 
quality  device  in  every  way. 

Sign  coupon  and  send  with  cash  or 
money  order  for  any  quantity  desired 
while  they  last. 

PECK  &  COMPANY 

P.  O.  Box  121,  St*.  A. 

HARTFORD,  CONN. 


MAXIMUM 


EFFICIENCY 


1  JSaS! 


A  Variable  Condenser  that  is  superior 
in  electrical  characteristics  and  me- 
chanical  ruggedness. 

ELECTRICAL  CHARACTERISTICS 
Large  insulating  end  plates  cut  from  sheet 
insulating:    material    which    provides  mini- 
mum   dielectric    losses.      Perfect  electrical 
contact. 

MECHANICAL  FEATURES 
Carefully    fitted    metal    bearings    on  both 
ends    of    shaft.      Adjustable    Rotor  Shaft 
Bearing:. 

Perfect  alignment  of  parts.  Remarkable 
smoothness  of  operation — ideal  for  tuning: 
in  CW  reception  circuits. 

PRICES 

3  Plate   Vernier   $2.00         Shaft  and  Bearings 

11  Plate  .00025  mfd  3.15  used  in  MAXEFF 

23  Plate    .0005    mfd.    . .  .  •  •  3.50  Condensers 

43  Plate  ..001   mfd  4.50 

THE  H 1GG  Y- A  VERY  CO.,  1199-1205  Franklin  Avenue,  Columbus,  Ohio 

//  your  Radio  Dealer  cannot  furnish  you  vjith  "MAXEFF"  Condensers  send  us  your  order  with  remittance 

and  toe  will  supply  you  postpaid. 


COMMERCIAL  RADIO 

An  interesting  profession  that  takes  you  to  all 
parts  of  world.  Prepare  through  a  school  with 
a  reputation  for  efficiency.  Arc,  spark  and  tube. 
Day  and  evening  classes.  Positions  guaranteed. 
Send  10  cents  in  stamps  for  catalog. 

COMMERCIAL  RADIO  INSTITUTE 
10  East  Centre  Street,  Baltimore,  Md. 


FOR  SALE 

1 — Two  variometer  type  Regenerative  Tuner  $20.00 
1 — Type     MP -100     DeForest  Regenerative 

Tuner,  Detector  and  1 -Stage  Amplifier.  .  .  50.00 
1 — "International"  Motor  Generator  525  Volt  40.00 

5 — 22  Va   Volt   B   Batteries  each  135 

1 — 45  Volt   B   3.00 

1 — Magnetic  Modulator    8.00 

THE  RICHMOND  PALLADIUM 

 RICHMOND,  INDIANA 
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$5.50 

No.  56 
3000  OHMS 


$5.00 

No.  56 
2000  OHMS 


CHRISTMAS! 


Seventeen  years  ago  you  could  have  given  Murdock 
Phones  as  Christmas  gifts. 

You  can  do  so  this  year  with  the  absolute  assurance 
that  any  radio  enthusiast  will  be  mightily  pleased  to 
receive  a  genuine  Murdock  Headset  for  Christmas. 

You  well  know  how  essential  extra  head  phones  are 
when  friends  come  round  to  "listen  in" — so  fix  up 
your  friends  with  an  extra  set  for  a  Christmas  gift, 
and  get  a  set  for  yourself. 

SOLD  BY  DEALERS  EVERYWHERE 

Sent  direct  on  receipt  of  price  if 
your  dealer  does  not  carry  them. 

WM.  J.  MURDOCK  CO. 

343  Washington  Ave.,  Chelsea,  Mass. 


1270  Broadway 
New  York 


S09  Mission  St. 
San  Francisco 


STANDARD  APPARATUS  SINCE  1904 

ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


129 


Digitized  by 


Google 


The  Only  Knob  and  Dial 
Without  a  Set-screw 

The  unsightly  and  troublesome  SET-SCREW  is  at  last 
eliminated.  No  more  splitting  the  head  of  the  set-screw 
or  stripping  of  threads,  perhaps  ruining  the  dial. 
To  mount  the  TAIT-KNOB-AND-DIAL  simply  hold  the  dial 
with  one  hand  and  screw  on  the  knob  with  the  other;  a 
few  seconds  does  it.  No  tools  are  necessary.  When  fastened 
it  is   self  centering  and   self  aligning. 

This  beautiful  patterned  KNOB-AND-DIAL  is  made  of  the 
best  grade  of  Bakelite. 


To  those  building  their  own 
sets — Don't  fail  to  use  this 
dial  it  is  REVOLUTIONARY 
in  its  field  and  is  the  PEER 
of  all  KNOBS- AND-DIALS. 
If  your  dealer  has  none  write 

Price— 3"   

Price— 4"   


us, 
to 


and  we 
one  who 


will   refer  you 


Dealers — If  your  Jobber  is 
not  stocked  up  write  us  and 
we  will  refer  you  likewise. 

 $1.00 

 $140 


Patented   June   20,  1922 


We  Sell  Strictly  to  Manufacturers 
and  Jobbers — whom  we  invite  to 
write  us  for  samples  and  discounts. 

TAIT  KNOB  &  DIAL  COMPANY 

Incorporated 

11  East  42nd  Sreet    Dept.  Q.    New  York 

Phone  Murray  Hill  0341 


Why 


Cole  Condensers 
Are  Better! 


Spacers  integral  with 
Stator  Plates 

THE  spacer  and  the  stator  plate 
are  all  one  in  Cole  Variable 
Condensers.  Stator  and  rotor 
plates  are  equi-distant  at  every 
point  on  the  dial  to  the  half- 
thousandth  of  an  inch.  No  chance 
for  buckling:,  or  loosening.  Just 
one  of  many  exclusive  features  of 
marked  superiority.  Made  by  well- 
known  radio  manufacturers  of  17 
years  experience.  Laboratory  test- 
ed. Write  today  for  interesting 
circular. 


A.  B.  COLE,  Inc. 

88  E.  Kinney  St. 
Newark,  N.  J. 


Adjustable 
Shaft  Bcarinf 


SpacmM 


Loud  $1 
Speaker  * 


Adapter 
Hear  all  broad-caBting  through  phono- 
raph  Make  your  own  horn.  Attach 
_-R  Phonadapter  to  YOUR  phono- 
graph. AH  can  hear.  Entire  family,  neighbors, 
(rueBta  can  hear  operas,  lectures,  latest  news,  with 
this  adapter.  Stretches  over  receiver  of  Baldwin  or 
Brnndes  type  head-set  and  attaches  to  tone-arm  of 
ANY  phonograph.  Made  of  soft, 
pure  gum  rubber.  Quickly  attached 
and  removed.  Thousands  in  use.  Ab- 
solutely no  voice  distortion.    For  ^^^^^7C 

single  receiver   •  I  «J 

For  pair  of  receivers  (more  than  twice  the  volume)  $  1 

Amplitone 
Loud  Speaker 

An  inexpensive,  loud  speaking  horn 
especially  adapted  for  home  use. 
Ample  volume.  Quality  tones.  Throat  of 
horn  consists  of  successive  sound  expansion 
chambers.  Each  chamber  amplifies  pre- 
vious one.  Furnished  either  with  sin-  a  0 
double  B-R  Phonadapter.   Price  «pX 

Bell  Horn 

•  A  Bell  Horn  with  ball  swivel, 
down,  to  side— any  angle  des' 
matlc  adjustment  Very  simple.  No 
screws,  thumb  nuts,  etc.  Black  finish. 
Complete,  with  phone,  a«  p 
ready  to  attach  to  two  ip  I  J) 
stage  amplifier   v 

The  Beckley-Ralston  Co. 

1827 So.  Michigan  Ave. 
Chicago,  III. 

Go  to  your  dealer.    If  he  cannot 
supply  you  send  money  order,  check 
or  currency  at  our  risk  Prompt  de- 
livery -  postpaid.     Also  send 
name  of  favorite  dealer. 
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The  Future 
of  RADIO 

The  fun  and  entertainment  that  you 
and  your  friends  get  from  Radio  should 
never  be  marred  by  failure  of  your  ap- 
paratus to  properly  do  its  part — and  it 
won't  fail  if  it  is  properly  made. 

The  Radio  "fans"  of  today  will  be  the 
Radio  experts  of  the  future — provided 
the  equipment  used  now  gives  service 
and  satisfaction.  If  you  are  interested — 
much  or  little — in  Radio,  don't  let  in- 
efficient equipment  discourage  you.  In- 
sist on  SIGNAL  parts  and  SIGNAL  sets. 

Every  SIGNAL  item  is  made  in  a 
factory  that  has  grown  up  with  "wire- 
less." One  of  the  earliest  manufacturers 
of  such  equipment,  SIGNAL  offers  you, 
now,  Radio  parts  and  Radio  Sets  that 
are  right,  and  are  dependable.  To  insure 
getting  all  there  is — to  be  confident  that 
nothing  goes  by  you  without  your  con- 
sent— say  SIGNAL,  and  stick  to  it,  when 
you  buy  equipment  of  any  kind. 


Factory  and  General  Office 
1915  Broadway,  Menominee,  Mick. 

Atlanta,  Boston,  Cleveland,  Chicago,  Minnea- 
polis, Montreal,  New  York,  Pittsburgh, 
St.  Louis,  San  Francisco,  Toronto. 

You'll  find  our  local  address  in  your  Telephone 
Directory. 

(1922) 


Signal  Units 

For  the  amateur,  and  also 
the  rapidly  growing  commercial 
field,  we  have  developed  an  en- 
tirely new  line  of  apparatus,  in 
which  is  incorporated  the  very 
latest  advancement  of  the 
science  of  Radio. 

Each  individual  unit  is  pri- 
marily a  separate  and  distinct 
device,  complete  in  itself,  yet 
by  adding  one  to  another  any 
combination  may  be  obtained, 
from  the  simple  crystal  detector 
through  all  the  stages  of  radio- 
frequency  and  audio-frequency 
amplification. 

Seasoned  knowledge  and  ex- 
perienced handicraft  are  built 
into  these  units — the  product  of 
a  plant  and  an  organization 
whose  history  in  Radio  dates 
back  to  the  earliest  days  of 
"wireless." 


Coupon  for  Guide  to  Radio 
Satisfaction 

SIGNAL  ELECTRIC  MFG.  CO., 
1915  Broadway,  Menominee,  Mich. 
Please  send,  without  obligation,  your 
interesting  book  about  SIGNAL  parts 
and  sets,  to  the  name  and  address 
written  in  the  margin  of  this  page. 
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PAT.  APPLIED  FOR 


SECONDARY  HAS  FIVE  ADJUST- 
MENTS CONTROLLED  BY  DIAL 
YOU  CAN  TUNE  THE  SECONDARY 


IMPROVE 
YOUR  SET 

—By- 
Installing  a  Clarion 
Variocoupler.    The  In- 
crease   in  Selectivity 
Will  Please  You* 


Windings — Green  Silk  Wire 
Shells— Non-shrinkable 
Hardware— 
Lacquered  Brass 


$8-oo 


At  Your  Dealers  or 
Parcel  Post  Prepaid 

CLARION  RADIO  SHOP 

347-349  MAIN  ST.  POUGHKEEPSIE,  N.  Y. 


The  Newest  Book  on 
The  Newest  Subject 

INCREASING  RADIO  EFFICIENCY 

Through 

SUPER-REGENERATION 

REVISED  EDITION 

A  direct,  simple  explanation 
of  the  newest  radio  inven- 
tion; its  methods,  circuits 
and  operation.  Complete  and 
thoroughly  practical.  First 
article  of  this  kind  pub- 
lished. 

$1.00 

At  Bookstores,  Radio  stores  or  by  mail 

RADIO  CONSULTATION  BUREAU 

Plymouth,  Mass. 


The  Latest  and  Most  Essential 
Part  of  an  Efficient  Tube  Set 


\  anaoie  vina  L.eaK  and 
Micon  Condenser 

(combined) 

Obtainable  in  an  unbroken  range 
from  zero  to  5  megohms — all  inter- 
mediate points.  Fixed  capacity — 
.00025  M.F.  Will  improve  your  set 
wonderfully  by 

Clarifying  Signals 
Lowering  Filament  Current 
Increasing  Battery  Life 
Eliminating  Histing 

At  your  dealers ;  otherwise 
send  purchase  price  and  you 
will  be  supplied  without 
further  charge. 

CHAS.  FRESHMAN  CO.,  Inc. 

97  Beekman  St.,        New  York  City 
Home  of  Micon  and  Antenella 


Price  $1 
Only  1 
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Lest  you  forget  / 

Hhe  Acme  Apparatus  Company 
makesboth  RECEIVING  and  TRANSMITTING  apparatus 


gO  RAPID  have  been  the  strides  of 
radio  in  the  past  year,  so  popu- 
lar has  the  demand  for  radio  sup- 
plies become,  so  many  and  different 
types  of  apparatus  have  been  has- 
tily thrown  upon  the  market  that 
today  even  the  experienced  amateur 
is  occasionally  at  sea  in  making  a 
choice  of  his  apparatus. 

The  Way  to  Choose 
OUT  of  this  fog  of  conflicting  claims 
of  untried  and  unknown  products 
it  is  wise  to  be  guided  by  the  com- 
pass of  past  experience.  Concerns 
like  the  Acme  Ap- 
paratus Company 
who  have  weather- 
ed the  storms  of 
many  a  lean  and 
trying  year  with- 
out deviating  one 
iota  from  their 
standards  of  care- 
f  u  1  painstaking 
product!  on  are 
those  upon  whom 


you  should  pin  your  faith.  You  can 
rely  upon  their  products  because  of 
their  good  name.  They  have  kept 
faith. 

Other  Acme  Products 
THE  Acme  Apparatus  Company  in 
addition  to  their  line  of  RADIO  and 
AUDIO  frequency  transformers  are 
also  manufacturers  of  amplifying 
units.  In  addition  remember  that 
they  are  still  the  FOREMOST  manu- 
facturers of  C.W.  transmitting  ap- 
paratus of  all  kinds. 

Reliable  radio  or  electrical  deal- 
ers stock  Acme  Ra- 
dio Apparatus  or 
can  get  it  for  you 
at  twenty  - four 
hours  notice.  The 
Acme  Apparatus 
Company,  Cam- 
bridge, Mass,, 
U.S.A.  New  York 
Sales  Office  1270 
Broadway.  Send 
for  Bulletin  T. 


Acme  C.W.  Power  Transformer 
/Vice  $20.00  East  of  Rocky  Aft*. 


ACME 

for  amplification 
for  transmission 
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AMATEURS 

20%  DISCOUNT 


BALDWIN 
VARIOCOUPLER 
150  TO  600 
METERS  $5.50 


BALDWIN 
VARIOMETER 
150  TO  600 
METERS  $5.00 


WILL  BE  GIVEN  TO  ONE 
AMATEUR  IN  EACH  COMMUNITY 
WHO  WILL  SEND  A  COMPLETE  LIST 
OF  ALL  RADIO  AND  ELECTRICAL 
DEALERS— THE  LIST  MUST  BE 
WRITTEN  PLAINLY  WITH  THE  CORRECT  ADDRESSES.  ON  RECEIPT  OF  YOUR 
LIST  WE  WILL  SEND  YOU  NOT  MORE  THAN  1  BALDWIN  VARIOCOUPLER 
AND  2  BALDWIN  VARIOMETERS  AT  A  DISCOUNT  OF  20%  OFF  THE  ABOVE 
LIST  PRICES.  REMITTANCE  SHOULD  BE  MADE  BY  MONEY  ORDER.  OUR 
NEW  CATALOGUE  CONTAINING  THE  LATEST  DIAGRAMS,  PREPARED  BY 
OUR  ENGINEERING  DEPT.  WILL  BE  SENT  ON  RECEIPT  OF  12  CENTS  IN 
STAMPS.  THIS  CATALOGUE  WILL  ENABLE  YOU  TO  BUILD  A  COMPLETE 
RADIO  RECEIVER  WITH  EXPERT  ENGINEERING  ADVICE. 

BALDWIN  RADIO  ELECTRICAL  MFG.  CO.  INC. 


684-691  BERGEN  STREET, 


BROOKLYN,  N.  Y. 


Patent 
Applied 
For 


I 


*4 


.50 


Postage 
10* 


RHAMSTINE* 

RADIO  FREQUENCY 
TRANSFORMER 

A  handsome,  efficient  unit,  of  the  high  Rham- 
stine*  standard 

The  bayonet  mounting  allows  changes  of  trans- 
former instantly   for  the  other  wave  lengths, 
without  disturbing  base  or  wiring. 
The  type  1  R.F.  Transformer,  with  its  range 
of  200  to  500  meters,  gives  best  results  with 
the  present  broadcasting  wave  lengths. 
We  will  gladly  send  descriptive  folder. 
Manufactured  by 

J.  THOS.  RHAMSTINE* 

2152  E.  Lamed  St.,        Detroit,  Mich. 
'Maker  of   Radio  Products 


SERVICE 


SATISFACTION 


WECO 


Distributors  for 
Standard  Radio  Apparatus 

Radio  Corporation,  Clapp-Eastham,  Frost, 
Federal,  Murdock,  Render,  Eveready,  Wil- 
lard,  Acme,  Chelsea,  Thordarson,  Bristol, 
Giblin,  Baldwin,  Brach,  Keystone,  Elec- 
trose,  General  Apparatus,  Mesco  and  others. 

We  are  an  old  established  firm  being  in 
the  radio  game  several  years,  and  our 
reputation  is  long  known  as  giving  our 
customers  prompt,  intelligent  and  satis- 
factory  attention  to  all  orders.  Try  Us 
and  See. 

"You  Will  Like  Trading  With  Us1* 

WH1TALL  ELECTRIC  COMPANY 

WESTERLY,  RHODE  ISLAND 

Send    f  .r    eur    c  t  il<  g    and    M ynth'y    Bulletin  of 

S,  ccij.1  Offerings. 
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Put  YOUR  Electrical  Instrument 
Problems  Up  to  WESTON 


Plate  Voltmeter 


Thermo-Ammeter 


A.  C.  Voltmeter 


There  is  a  Weston  Indicating  Instrument  to  meet  every 
Radio  need  whether  it  be  for  Reception  or  Transmission. 
Voltmeters,  Ammeters,  Milliammeters,  Thermo- Ammeters 
and  Thermo-Galvanometers,  in  low  or  high  range  or  in 
small  or  large  size  are  available  for  the  amateur,  ad- 
vanced experimenter  or  commercial  station.  Whatever 
your  special  reqyirement  or  problem  may  be,  get  in  touch 
with  us  and  let  us  send  you  full  particulars  and  prices  on 
the  instrument  or  instruments  exactly  suitable  to  your 
needs.  Weston  280  Volt-Ammeter  is  also  specially  de- 
signed for  testing  tube  characteristics,  general  circuit  con- 
ditions, for  measuring  resistance,  filament  voltage,  plate 
voltage,  etc. 

Booklet  J,  and  other  Radio  literature  describes  and  il- 
lustrates these  various  Weston  instruments.  Everyone 
interested  in  Radio  should  have  this  important  data. 
Write  for  it  to-day. 

Weston  Electrical  Instrument  Co. 

158  Weston  Ave.,  Newark,  N.  J. 

Electrical  Indicating  Instrument  Authorities  since  1888 


Volt-Ammeter 


"STANDARD"  The  World  Over 

ELECTRICAL 


An  Indicating 
Instrument  for 
Every  Individual 
Need  and  Industrial 
Purpose 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


135 


Digitized  by 


Google 


Warren 
Head 
Sets 


Specialists  in  Head  Sets 
and  Loud  Speakers 


BARREN  RADIO  PHONE  MFC  .CO4 

WARREN,  RHODE  ISLAND  USA 


"f 


Patent  Applied  for 

Don't  sit  up  all  night  trying  to  get  the 
other  fellow. 

Buy  a  Robertson-Detroit  Chopper  and  get 
him  quickly. 

See  advs.  in  October  and  November  QST. 
If  you  have  a  motor  we  will  make  you  a 
Chopper  Wheel  with  brushes  and  binding 
posts  mounted  on  Bakelite.  Send  size  of 
shaft,  type  and  speed  of  motor  for  price 
and  bulletin. 

Ask  for  bulletin  of  our  Synchronous 
Rectifiers  and  combination  Rectifiers  and 
Choppers. 

Dealers  please  write  for  terms. 

Robertson  Clock  &  Instrument  Co. 

409   East   Congress   St.,       Detroit,  Mich. 


Used  and  Recommended  by 
the  Largest  Radio  Concerns 


THE  IDEAL  RADIO  ANTENNA 


L 


COPPFRWELD  IS  50*  STRONGER 

than  Copper,  can  be  strung  taut,  stays  up  when 
other  wires  stretch  and  break,  and  inives 
\coi  electrical  efficiency. 

COPPER   CLAD   STEEL  COMPANY 

SHADDOCK  P.  O.,  RANKIN,  PA 

Directions  for  Antenna  construction 
on  reverse  side  of  carton 


BUY  IT  IN  CARTONS 
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FOR  BETTER  RESULTS  USE 

eVEREADy 

«A"  and  "B"  BATTERIES 
WITH  YOUR  RADIO  SET 


EVEREADY  "A"  BATTERIES 

No.  6810  50  Amp.  Hrs.  #15.00 
No.  6860  90  Amp.  Hrs.  18.00 
No.  6880  no  Amp.  Hrs.  20.00 
— Hardwood  Box,  Mahogany  Finish 
—Convenient  Handle,  Nickel  Plated 
—Rubber  Feet,  Protect  the  Table 

No  Accidental  Short- Circuits 
All  Eveready  "A"  batteries  are  equipped 
with  a  4  volt  as  well  as  a  6  volt  terminal, 
making  it  possible  to  use  either  6  volt  or  4 
volt  vacuum  tubes  in  your  set 


EVEREADY 
«B"  BATTERIES 


No.  766—15  Cells—  16H  to  223-2  Volts 

{iH  Volt  Steps)  $3.00 
No.  763—15  Cells— 16%  to  22  H  Volts 

(iH  Volt  Steps)  $1.75 
—because  of  limited  capacity,  due  to  small 
cells,  No.  763  is  recommended  only  where 
light  weight  and  small  space  are  essential 

No.  767— 30  Cells—  16H  to  22X  Volts 
(iH  Volt  Steps) with  a  45  Volt  Tap 
for  the  Amplifier  Tubes .  .  .  #5.50 
No.  746—72  Cells—  16H  to  22  H  Volts 
(iH  Volt  Steps)  with  a  45  Volt  Tap 
and  a  108  Volt  Tap  .    .    .  .#15.00 

Guaranteed  to  be  Absolutely  Noiseless 

Columbia  Ignitor  Six -Inch  Dry  Cells  Equipped  with  Fahnestock  Connectors 

Columbia  Dry  Cells  are  suitable  for  the  filament  or  "A"  circuit  of  Westing- 
house  WD- 1 1  Vacuum  Tubes,  which  require  one  six-inch  dry  cell  per  tube 

Visit  our  Exhibit,  RADIO  SHOW  Space  56,  Grand  Central  Palace,  New  York 

NATIONAL  CARBON  COMPANY,  Inc. 
Long  Island  City,  N.  Y. 
Atlanta       *       Chicago       *       Cleveland       '       Kansas  City 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISER? 


137 


Digitized  by 


Google 


ARE  YOU  FROM  MISSOURI? 


Mounted 

$4.50 


Unmounted 

$3.50 


In  ou  month  this  Transformer  has  received  approval  from  Maina  to  California 

THEN  TRY  THIS 

GIBUN  AUDIO  FREQUENCY  AMPLIFYING  TRANSFORMER 
Designed  for  use  with  standard  amplifying  tubes.    Maximum  amplification  without 
noise  or  distortion. 

May  bo  placed  in  any  position,  without  pro-magnetic  coupling  or  squealing. 

STANDARD  RADIO  &  ELECTRIC  CO. 

PAWTUCKET,  RHODE  ISLAND 

Uberal  discounts  to  dealers 


THIRD  EDITION 

JUST  OFF  THE  PRESS 


CALL  BOOK] 

ALL  UNDER  ONE  COVER 

An  Official  List  of  all  Amateurs,  Special  Ama- 
teurs and  Broadcasting  Stations  of  United 
States  and  Canada. 


-ALSO- 


A  large  map,  size  24"  x  36"  printed  in  two 
colors,  showing  location  of  every  Broadcasting 
Station  in  United  States  and  Canada,  and  each 
district  marked  off. 

 AND  

How  to  Construct  and  Operate  a  Honeycomb 
Coil  Set,  Detector  and  Two  Step  Amplifier. 

PRICE  $1.00  COMPLETE 

(Do  Not  Send  Stamps) 

Order  from  your  dealer — If  your  dealer  hasn't  them, 
send  direct. 

DEALERS  WRITE  FOR  PROPOSITION! 

Radio  Directory  &  Publishing  Co. 

45E  VESEY  STREET,       NEW  YORK,  N.  Y.    _ 
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LORAIN 

The  Coupler  with  the 
PERFECT  MOUNTING 


1 


A 


s  - 


t- 


Pat.  Pead. 

A  coupler  which  is  fast  proving  its 
superiority.  A  coupler  designed  to 
work  correctly  and  give  lasting  satis- 
faction.   Accept  no  substitute. 

Price  $5.50 

Send  for  complete  description.  Cir- 
cular C.2. 

If  your  dealer  cannot  supply  you 
write  us  and  send  his  name.  Dealers 
write  for  discounts. 


Lorain  Radio  Supply  Co. 
 LORAIN,  OHIO 
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Hear  it  Loud  and  Clear-Toned!— 

THE  most  expensive  set  — the  best  circuit,  the  newest 
apparatus  carefully  tuned,  will  not  give  maximum  results 
unless  your  receivers  are  good.  "Red-Heads"  in  the  seven 
years  they've  been  on  the  market  have  met  every  critical 
test  of  Radio.  Designed  by  radio  engineers.  They  are  sen- 
sitive. They  are  accurately  made.  They  are  durable  and 
will  hold  their  sensitiveness. 

At  the  new  low  price  of  $6.50  they  are  without  a  doubt  today's 
biggest  value  in  high-grade  Radio  Receivers.  You  take  no  risk  when 
you  buy  "Red  Heads".  Send  the  coupon  today— 


3000 ohms  Complete  with  military  head-band  and  cord. 


eurniom 


i 


■  Stern  Building  CLEVELAND,  OHIO 

Also  producers  of  "NAA"  Arlington  Tested  Detector  Crystals  and 
Teagle  Line  of  better  radio  apparatus.  Send  for  descriptive  bulletins. 


J  At  your  dealer's  or  sent  direct  on  receipt  of  price* 

}  THE  NEWMAN-STERN  CO.,  Cleveland,  O. 
|        Gentlemen:— Enclosed  is  Money  Order  for  $6.50 

j  for  which  please  send  me  a  pair  of  "Rtd-HMd"  Re- 

|  ceivers.  It  is  understood  that  if  I  am  not  completely 

j  satisfied  with  these  'phones,  I  may  return  them 

j  within  seven  days  and  get  my  money  back. 


Name- 


Post  Office  Address  

The  name  of  my  dealer  is_ 
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They 
Also 


RADIO  "A"  &  "B"  STORAGE  BATTERIES  ™a£™ 

FOR  A  FEW  CENTS,  FROM  ANY  100  to  130  CCD  AIMO  UFPTIPIFP 
Volt  60  Cycle  LAMP  SOCKET,  WITH  AN  *  m*    K%J%MJiK9  IvEL  1  lr  lEifX 

It  Charges  All  6  Volt  RADIO  "A"  &  AUTO  Batteries;  &  RADIO  "B"  Storage  Batteries 
Up  to  120  Volts,  In  Series  Inductively.  Disconnecting  Unnecessary.  Nothing  to  Slop 
over,  Burn  Out,  or  cause  trouble  and  It  Will  Charge  a  Dead  Battery.  They  Charge  Auto- 
matically, Operating  Unattended.  Leave  Battery  wherever  it  is,  without  even  disconnecting 
it;  Screw  Plug  in  Lamp  Socket,  Snap  Clips  on  Battery  Terminals;  Turn  Switch  &  Battery 
will  be  Charged  in  the  morning.  Is  it  not  gratifying  to  feel  that  Your  Radio  Batteries  will 
never  fail  &  You  are  always  Ready  to  Receive  RADIOPHONE  Broadcast  Music,  Sermons 
&  News;  never  having  to  be  careful  of  or  to  tell  Friends  Your  Batteries  are  dead? 

F-F  BATTERY  BOOSTERS  are  Complete  Compact  Self 
Contained  Portably  Handy  Full  Wave  Automatic  Magnetic 
Rectifying  Charging  Units,  forlOO  to!30  Volt  60  Cycle  A.C. 
Also  For  Other  Cycles.  No  Skill  is  Required.  INFUSIBLE 
Carbon  Rectifying  Brushes  Maintain  UninterruptedService. 
TheySaveMoreThanTheyCost&LastLifetime.  POPULAR  PRICES : 
Type6for6VoIt"A"Battery,Chargingat6Amperes  $15 
rypeBChargesRadio"B"BatteriesUptol20Volts  $15 
Type  ''A-B"  Combination  Radio  Rectifier  for 
Charging  6  Volt  "A"  &  Auto  Storage  Batteries  &  Up 
to  120  Volts  of  "B"  Storage  Battery  In  Series  $20 
Typel2forl2VoltBattery,Chargingat  5  Amperes  $15 
Typel66for6VoltBattery,Chargingatl2Amperes  $20 
Type  1612  Charges  12  volt  Battery  at  7  amperes  $20 
Typel626isaCombinationOfBothTypel66&16l2  $28 
EvenutallyYouWillliuyAn  F-F  Rectifier.  WhyNotNow?  ItCoats  You  Less  To  Buy  a  BoosterThanToBeWithoutOne. 
All  Types  But  B  charge  Auto  Batteries.  The  Larger  Types  are  for  heavy  Batteries,  or  Where  Time  la 
limited.  Shipping  Weights  Complete  With  AMMETER  &  BATTERY  CLIPS  11  to  16  lbs.  Purchase  from  Dealer, 
or  Mail  Check  for  Prompt  Shipment.  If  via  Parcel  Post  add  Postage  &  Insurance  Charges.  Or  have  us  ship 
C.O.D.  Other  F-F  Battery  Boosters  charge  Batteries  from  Farm  Lighting  Plants  A  D.C.  Circuits  &  For 
GROUP  CHARGING  use  our  12  Battery  8  Ampere  Full  Wave  Automatic  ROTARY  Rectifier  described  in 
FREE  Bulletin  No.  31A.    ORDER  Now  or  WRITE  Immediately  for  FREE  BOOSTER  Bulletin  No.  81. 

THE  FRANCE  MANUFACTURING  COMPANYCLE£EFS  -b^g**^. 

 Canadian  Representative :   Battery  Service  &  Sales  Co.,  Hamilton,  Ontario.  Canada. 


Patented 
Combination 


"When    You    Listen    in  With 
ELWOOD,  You  Get  it  ALL" 

Get  all  that's  com  in*.  Get  it  clear  and  distinct, 
even  under  interference  conditions  which  pre- 
vent other  listeners  with  other  than  El  wood 
Head  Sets  from  getting  it  as  you  do. 
Try  an  "Elwood."  You'll  never  be  wirelessly 
happy  until  you're  using  one. 
2000  ohm  sets  $6.50,  3000  ohm  sets  $6.50. 
Send  your  order  to  us  if  you  cannot  be  sup- 
plied by  your  dealer.  Above  prices  will  include 
delivery. 

2  Randall  Ave.,  Bridgeport,  Conn. 


SIMPLEX — that's  your  safeguard 


VARIO-COUPLER  PANEL  VARIOMETER  PANEL 


DETECTOR  PANEL 
Also  Unmounted  Vai 


AMPLIFIER  PANEL 
ometers  &  Variocouplers 


Simplex  Panel  Units  make  it  possible  to  try  out 
many  different  hook-ups  without  disassembling 
panels.  These  highly  perfected  units  eliminate 
much  of  the  uncertainty  of  success  in  receiving 
radio  broadcasts  because  they  have  been  designed 
by  men  having  years  of  experience  in  radio 
activities.     Get  them   from   your  dealer. 

SIMPLEX  RADIO  CO. 

1013-15  RIDGE  AVE.,  PHILA.,  PA. 
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Just  What  the  Readers  of  QST  have  been  hoping  for 


— a  simple,  more  practical,  more  depend- 
able, more  efficient  detector-amplifier — and 
it's  visible. 


Compact — only  5  x  10  inches,  no  awkward 
box  or  cabinet. 

Pure  toned — all  conductors  are  extremely 
short,  and  so  arranged  as  to  avoid  the 
customary  local  capacity  effects. 

Powerful — contains  two  of  the  celebrated 
BEITS  audio  frequency  transformers, 
demonstrated  to  be  most  powerful  and 
free  from  distortion. 

Durable — a  solid  block  of  Bakelite,  rugged 
in  construction  to  withstand  long  use, 
and  fool-proof  against  rough  hand- 
ling. 

Selective — separate  controls  for  each  tube 
and  has  improved  potentiometer  for 
fine  tuning. 

Complete — fully  wired  and  ready  to  connect 
into  any  circuit,  embodies  every  known 
essential  to  perfect  detection  and  two- 
stage  audio  frequency  amplification. 
Has  cut-off  switch  for  the  A  battery. 


Adaptable — used  with  any  tuner  or  tuning 
circuit  from  the  simplest  coupler  to  the 
highest  type  of  regenerative  or  super- 
regenerative  hook-up;  simple  to  con- 
nect, always  giving  superior  signals. 


Simple — being  designed  for  straight  2-stage 
amplification,  it  eliminates  the  intricate 
wiring,  troublesome  switches  and  jacks, 
and  many  possibilities  of  loose  contacts 
found  in  all  amplifiers  wired  for  intra- 
stage  connections. 


Visible — all  tubes  in  full  view,  where  their 
operation  and  condition  may  be  always 
seen  without  "peeping  through  a  knot- 
hole" or  "lifting  the  lid." 

Fine  looking — its  Bakelite  base,  polished 
nickel  fittings,  improved  design  knobs, 
and  all  details  make  it  look  like  what  it 
is — a  really  FINE  instrument. 


The  retail  price  of  the  Betts  Visible  Type  D2A  is  $38.50.  Orders  by  mail 
will  be  handled  in  the  order  of  their  receipt,  being  referred  to  dealers  for 
immediate  delivery  in  territories  where  dealers  are  now  supplied,  or  being 
shipped  prepaid  direct  in  territories  "where  dealers  are  not  yet  supplied. 

BETTS  bt  BETTS 

CORPORATION 

600  W.  43d  Street,  New  York 


595  Mission  St. 
San  Francisco 


227  W.  Randolph  St. 
Chicago 


1415  Pine  Street 
St.  Louis 
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QUALITY 

FIRST 

The  Roller-Smith  loud  speaker  comprises 
two  special  receivers  built  permanently  into 
a  heavy  cast  aluminum  horn.  By  matching 
the  receivers  as  a  pair  and  the  pair  to  the 
horn  we  attain  the  quality  of  reproduction 
which  characterizes  a  fine  phone,  combined 
with  volume  sufficient  for  any  average  room. 

You  will  be  surprised  to  hear  the  difference 
between  it  and  the  raucous  shouter  type  or  it 
and  the  fish  horn  squawker. 

No  batteries  required. 

Handsome  black  crystalline  enamel  finish. 

Price,  but  eighteen  dollars. 

Send  for  Bulletin  No.  AG-20. 


llEteytrtool  hwtnuaema 


:-SMTIHCOMR 


Meter*  and  Ctrcutt 


MAIN  OFFICE:  WORKS: 
16  Park  Place,  NEW  YORK  BETHLEHEM,  PA. 

Offices  in  principal  cities  in  United  States  and  Canada. 


Eventually  you  will 
buy  better  apparatus— 

AmerTran 

super  audio  frequency 
amplifying  transformer 

WHEN  a  man  interests  himself  in  any 
hobby,  such  as  photography,  auto- 
mobiles, or  what  not.  he  usually  starts 
in  by  buying  cheap,  crude  equipment. 
Immediately  he  begins  to  realize  that  he 
wants  better  equipment,  more  skillfully 
designed  apparatus. 

It  is  the  same  with  radio.    Profit  by 
your  own  experience  in  other  matters 
and  decide  now  that  you  will  not  be  so 
handicapped. 
s  The  AmerTran  has  the  greatest  ampli- 
fication (38.6  in  one  stage  with  Radio- 
§  trons)*  and  is  without  distortion  over 
=  the  whole  range  of  audio  frequencies. 
1  *Send  for  leaflet  #975. 

|  Price  $7 

s  Ask  your  Electrical  Dealer,  or  sent 
§  carriage  charges  collect  (Wt.  1  lb.) 
1  American  Transformer  Company 

s  Designers  and  builder*  of  radio 

=  transformer*  for  over  10  year: 

§   176  Emmet  St.,  Newark,  N.  J. 


IN  making  itself  undisputed  lead- 
er in  New  England,  our  school 
has  become  prominent  nation- 
aUy. 

If  you  contemplate  training  for  a 
Commercial  License,  it  is  an  im- 
portant first  step  to  write  at  once 
for  our  latest  catalog. 

Students  may  enter  at  any  time. 

MASSACHUSETTS  RADIO  and 
TELEGRAPH  SCHOOL,  Inc. 
18  Boyltton  St.     Boston,  Matt. 

Formerly  Boston  School  of  Telegraphy,  Eat.  1008 
G.  R.  ENTWISTLE  R.  P.  TROP 

Radio  Director  Telegraph  Director 
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The  World  Is  Getting  Smaller 
Every  Day 

DAY-FAN  Variometers  and  Variocouplers  make 
the  world  still  smaller  with  their  exceptional 
range  of  wave  lengths. 

Assemble  your  own  sets  with  DAY-FAN  Radio 
apparatus,  so  you  can  change  the  arrangement  as 
needed  to  meet  the  developments  that  are  bound  to 
come. 

Write  for  Complete  Catalogue,  free,  and  men- 
tion dealer's  name  and  address. 

The  Dayton  Fan  and  Motor  Company 

Factory  and  General  Offices 
602  Day-Fan  Block,  Dayton,  Ohio 

Established  1889 


II  DAYTON  1M 

BSSl 
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POS  ACQ  I  RAP  I  O 


QUALITY  AND  EFFICIENCY 

VERNIER  CONDENSER  WITH  SINGLE 


Especially  Adapted  to  the  New 
Armstrong  Super  -  Regenerative 
Circuits  in  which  Variable  Con- 
densers Play  an  Important  Part 
and  in  which  fine  adjustments 
are  Absolutely  Essential. 

B-l  .001015  MFD. 

$7.50 

B-2  .000545  MFD. 

$7.00 

B-3  .000295  MFD. 

$6.50 

Constructed  With  the  Same 
High  Standard  of  Quality  in 
Materials.  Workmanship  and 
Design  As  Our  Regular  Varia- 
ble. 

 MANUFACTURED  BY- 


KNOB  CONTROL 

NEW  MODEL.  Improved  Con- 
struction and  Design.  Give* 
Maximum  Rigidity,  Thus  In- 
suring Permanence  of  Align- 
ment and  High  Efficiency 
in  Operation. 

A-l  .001  MFD. 

$4.50 
A-2  .0005  MFD. 

$4.00 
A-3  .00025  MFD. 

$3.50 
A-4  .000045  MFD. 

$3.00 

Ask  Your  Dealer  or 
Write  for  Circular. 
Jobbers  and  Dealers 
Write  for  Proposition 
Increase  Your  Sales 


Alden  L.  McMurtry,  Licensee 


THE  C.  D.  POTTER  CO.,         Stamford,  Connecticut 


POSACO  I  RAP  I  O 


"Chi-Rad"  Storage  "B"  Battery 


No.  110  "Chi-Rad"  Storage  "B"  Battery 

22  volt  section  (mounted)  $6.00 
2.2  volt  section  (single  cell)  .50 

No.  110a  "Chi-Rad"   Storage   "B"  Bat- 
tery Charger    1.90 

(Order  by  number) 


built  for  service.  Absolutely  un- 
equalled in  quality  and  price — half 
the  cost  of  the  cheapest  well-made 
storage  "B"  battery.  Better  and 
cheaper  than  dry  cell  "B"  batteries 
because  rechargeable. 

Will  operate  a  tube  approximately 
1,000  hours  on  a  single  charge.  Re- 
charged over  night  with  "Chi-RadM 
Storage  "B"  Battery  Charger  at  a 
cost  of  about  5#. 

No  noises  or  leakage  losses  with  "Chi- 
Rad"  Storage  "B"  Batteries.  Guar- 
anteed for  service,  or  to  be  returned 
at  our  expense.  Order  your  battery 
NOW. 

Write   for  your  free  copy  of  our 
new  catalog 

Dealers:  write  for  territory  on  "Chi- 
Rad"  radio  parts  and  sets, — the  de- 
mand's increasing  steadily. 


Chicago  Radio  Apparatus  Co. 

415  S.  Dearborn  Street, 


Chicago 
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A 

It's  Made  in  3  Sizes! 

Thb  new  battery—the  Wtllard  FW- 
b  of  the  6-volt  type  and  made  in  three 
aieea.  40,  Mt  and  11«  nmv+rr  hour 
eanaeity.  They  are  priced  at  follow*: 
•0  a.  h.,  tl».6t;  St  a  h..  117. R8;  lot 
a.  h..  Stt.tt.  A  •Hfbt  addition  to 
these  price*  Is  made  in  the  extreme 
south  and  west  of  the  MUsUsippi. 


vpMtsAll 

K  Bdtteiy 

Here's  a  Christmas  present  that  will  go  big, 
you  can  be  sure — with  yourself  or  anyone  else 
who  has  a  radio  set. 

It's  a  genuine  Willard  "A"  Radio  Storage 
Battery  at  the  lowest  price  for  which  a  Willard 
Radio  "A"  Battery  has  ever  been  sold. 

And  when  we  say  genuine  Willard  we  mean 
just  that,  for  this  new  battery  is  fit  in  every 
detail  to  bear  the  name.  We  are  no  less  proud 
of  producing  such  a  good  battery  to  sell  at  such 
a  low  price  than  of  being  the  makers  of  the 
popular  Willard  All-Rubber  Radio  Batteries,  the 
last  word  in  radio  battery  construction. 

Why  This  is  a  Real  Wtllard 

It  is  made  in  the  same  plant  and  by  the  same 
men  who  make  the  higher-priced  Willard  batter- 
ies for  both  radio  and  automobile  service,  and 
with  the  same  care,  skill  and  experience. 

It  has  Willard  quality  plates,  selected  wood 
separators,  tested  rubber  jars,  acid-proofed  con- 
tainer. 

It  includes  such  features  as  special  terminals 
to  insure  easily-made  and  tight  connections: 
special  marking  for  positive  terminal;  patented 
rubber  gaskets  to  prevent  leakage;  a  convenient 
durable  roller-type  handle,  and  other  advantages. 

All  Willard  Radio  Batteries,  too,  are  shipped 
from  the  factory  dry  and  fully  charged,  so  that 
you  always  get  a  brand  new  battery  ready  for 
use  just  as  soon  as  the  acid  solution  is  poured  in- 
to it. 

Go  to  the  nearest  Wtllard  Service  Station  or  your 
dealer's  today  and  see  this  new  Willard  Battery.4^ 

WILLARD  STORAGE  BATTERY  CO. 
Cleveland,  Ohio 

Made  in  Canada  by  the 
Willard  Storage  Kattery  Co.  of  Canada,  Ltd.,  Toronto,  Ont. 

STORAGE 
BATTERY 
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TRADE 


ESCO 


MARK 


QUALITY  ALWAYS  HAS  BEEN,  AND  ALWAYS  WILL  BE,  THE  WORLD'S 

SAFEST  INVESTMENT 


ESCO 

HIGH  VOLTAGE   MOTOR-GENERATORS   STAND  PRE-EMINENT 
U»*d  by  Lee  Htng  Education*!  Institutions,  U.  S.  Army  and  Navy  Academies,  Research  LaboretoH* 

Newspapers,    Dept.    Stores    and    Broadcasting  Stations. 

BULLETIN  287  LISTS  OVER  200  COMBINATIONS 
Special  Apparatus  Developed  for  Special  Requirements 
MOTORS — DYNAMOTORS — GENERATORS — MOTOR-GENERATORS 
Sold  by  Principal  Dealer*  Everywhere 


Electric  Specialty  Co. 

215  South  Street 
Stamford,  Conn.,  U.S.A. 


For  perfect  reception  there 
is  no  phone  like  the  "Royal- 
fone"  King  of  All  at  either 
$5.00  or  $7.50.  Either  phone 
will  make  an  appreciated 
Christmas  gift,  something  that 
anyone  will  cherish  for  a  long 
time. 

A  'Hoyalfone"  is  a  satisfied 
gift  because  it  is  guaranteed. 

We  will  take  care  of  you  if 
there  is  no  dealer  in  your 
vicinity. 

ROTAL  ELECTRICAL  LABORATORIES 
207  Market  St.,  Newark,  N.  J. 


PURAfORJ 


Here's  an  audio  ampHfylna!  transformer  with- 
out any  frills  or  fancy  anishee-just  solid  honest 
▼mine.  The  PUR-A-PORMKR  is  compact  and 
strongly  bunt — amplifies  without  howl  or  dis- 
tortion. Takes  minimum  space  in  your  set  ami 
will  prod  ace  results  equal  to  many  sellimj  at 
double  the  price.  Winding  ratio  4ft  to  1.  Bay 
them  at  all  good  dealer*. 

HARRY  ALTER  &  CO. 

We  Sell  Wholesale  Only 

lit  NO.  MAY  STREET,  CHICAGO,  ILL. 

DEALERS  ONLY- 

Writs  for  Harry  Alters  RADIO  "POCKET- 
BOOK."  A  net  price  catalog  of  radio  supplies 
published  each  month.  Our  wholesale  prices 
kit  bottom.  The  RADIO  "POCKETBOOK  seat 
free  to  dealers  only.    Use  your  letterhead, 

HARRY  ALTER  &  CO. 

126  No.  May  Street.  Chicago 

We  Sell  To  Dealers  Only 
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Qiow  to  tune-in 

without  the  birdies" 


Hissing,  sizzling  and  similar  noises  have 
been  such  a  common  experience  of 
the  radio  amateur  while  tuning  in  that 
they  have  been  nicknamed  the  "birdies." 
This  nuisance  can  be  'eliminated.  The 
Thoro-bred  Vario-Coupler  in  addition  to 
the  usual  services  has  the  added  feature 
of  tuning  in  so  closely  that  the  "birdies" 
are  driven  away.  Ordinary  vario- 
couplers  have  a  tap  brought  out  for  con- 
nection purposes  only  at  every  six  or 
■even  turns  of  the  primary.  The  Thoro- 
bred  Vario-Coupler  has  each  of  the  first 
seven  turns  tapped  one  turn  at  a  time 
and  the  balance  of  the  primary  tapped 
every  seven  turns.  This  close-tuning 
feature  scares  the  "birdies"  away.  It 
also  saves  you  the  expense  of  a  variable 
condenser. 


Each  tap  on  the  primary  has  a  3* 
lead  insulated  with  cambric  tubing.  This 
permits  making  connections  to  contacts 
without  using  soldering  iron.  There  is  a 
directly  positive  connection  to  the  secon- 
dary which  eliminates  all  scratchy  noises 
when  in  operation. 

The  Thoro-bred  Vario-Coupler  is 
molded.  It  is  not  subject  to  moisture  as 
are  the  common  wooden  types.  Distri- 
butive capacity  is  eliminated  through  the 
use  of  special  green  silk  wire  in  both 
the  primary  and  secondary.  For  only 
live  dollars  you  can  now  buy  the  Thoro- 
Dred  Vario-Coupler  from  your  nearest 
radio  or  electrical  store.  If  for  some 
reason  your  dealer  cannot  supply  you. 
send  the  money  direct  and  a  Tnoro-brea 
Vario-Coupler  will  be  mailed  you  parcel 
post  prepaid. 

The  Marshall -Gerken  Co. 

Toledo,  Ohio,  U.S.A. 


THE  MARSHALL-GERKEN  CO. 
Toledo,  Ohio,  U.S.A. 

My  dealer  was  unable  to  supply  me 
prepaid.    I  enclose  fire  dollars. 


with  a  Thoro-bred  Vario-Coupler.    Please  send  me  one  parcel  post 


Name. 


City. 


Street. 


Dealer's  Name, 
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BUILD  YOUR  OWN 


What  is  the 
Finest  Receiving  Set 
Made? 


The  Radio  spec- 
ialty Company— RASCO 
(or  short — specializes  In  small 
orders;  in  fact,  50%  of  our 
orders  are  less  than  one  dollar.  24- 
hour  service  jcuaranteed. 

This  Company  specializes  in  small 
parts  for  radio,  sellinK  only  the 
highest  class  of  materials.  This 
Company  is  aware  of  the  fact  that 
very  high  prices  prevail  jn  radio 
now.  By  buying  material  from  us 
you  not  only  save  anywhere  from  &0 
to  75%  on  the  cost  of  the  instru- 
ments, but  you  have  the  fun  and 
instruction  of  making  them  yourself. 

Our  quick,  24-hour  service  means 
satisfied    customers.     We    have  no 
Complaint  Department.  Hundreds  of 
letters  such  as  the  following,  unso- 
licited,  are   In   our  files: 
41  Rodney  St.,  W.  St.  John,  N.B. 
Dear  Sirs: 

Enclosed  you  will  find  one  (I) 
dollar  for  which  please  send  me 
1  dozen  binding  posts  No.  201  at 
$1.00     per  dozen 
and  ob'ige. 
Geo.   B.  Ingraham 
P.S. — Rasco  Serv- 
ice is  sure  all  it 
is    cracked    up  to 
be.  I  have  received 
three  different  or- 
ders   from  Rasco 
and     I     am  still 
waiting  for  an  or- 
der  from  another 
Company  which 
was  sent  in  before 
the     first  RascL 
order. 

Yours  truly,      64  page  catalog 

G.  B.  t. 

Our  prices  are  low  and  all  goods  are 
shipped  prepaid.  You  deal  with  the 
oldest  and  only  Company  exclusive- 
ly manufacturing  the  small  parin  in 
their  own  two  big  factories.  Our  big 
64-page  catalog,  No.  7,  containing 
over  800  illustrations,  will  save  you 
money.   This   catalog  also  contains 


75  Diagrams  of 
Vacua*  Tube  Hock-Ups 


not  to  be  found  in  any  cat- 
alog, only  found  in  expensive 
text  books.  This  catalog  sent 
only  upon  receipt  of 
Once  you  have  tried  the 
RASCO  service  you  ara 
customer  for 
life.  85%  of 
our  custo- 
mers always 
come    back.  ' 


•S-100    'ARK  PLAGE,  NEW  YORK  CITY 


To  be  worthy  of  this  distinction,  the 
set  must  have  three  characteristics— 

World-wide  receiving  range— 
Reception  in   ell  ware  length* — 
Reception  without  distortion. 

RedioCreft  D-6  Regenerative  Radiophone*  (by 
permission  of  DeForast  Radio  Tel.  Jb  Tel.  Ce.) 
will  receive  even  European  stations,  and  of 
course  all  those  on  this  continent. 

It  receives  on  all  amateur,  broadcasting, 
and  transatlantic  wave  lengths. 

In  clearness  and  avoidance  of  distortion, 
it  must  be  heard  to  be  adequately  described. 

D-6  uses  outside  aerial  only,  and  head  nets 
or  loud  speaker. 

It  claims  to  be  the  finest  receiving  set  now 
manufactured  and  any  authorized  DeForeet 
dealer  (who  also  carries  the  RadioCraft  line) 
will  be  glad  to  prove  this  to  you  by  actual 
demonstration. 

RadioCraft  Regenerative  Radiophones*  (by 
permission  of  DeForest  Radio  Tel  St  Tel.  Ce.) 


RadioCraft 
Rtgtnerative  Rseaivar 
Typa  D-$ 

range  from  the  simplest  to  the  most  elaborate. 

It  is  unnecessary  to  add  that  this  entire 
line  of  DeLuxe  radio  equipment  is  meet  ex- 
quisitely finished  in  every  detail. 

The  Radiocraft  Co. 

139  Franklin  Street,  Jersey  City,  N.  J. 
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Listen 
to  Half 
the  Continent 
This  Christmas! 

JJERE'S  the  latest  DeForest  tri- 
umph, the  D-7  Reflex  Radio 
phone*  Receiver.  It's  the  newest 
and  most  sensitive  set  of  them 
all9  with  a  thousand  mile  range 
on  a  two-foot  indoor  aerial  I 

That's  what  you've  been  waiting 
for. 

No  outside  aerial  is  needed.  The 
whole  set  is  as  you  see  it  here. 

Easy  to  control  with  its  single 
knob — small,  compact,  super-effi- 
cient— and  an  ornament  to  any  library 

table! 

Economical  to  operate,  too,  because 
7ou  get  five  stages  of  amplification  on 
three  tubes,  and  correspondingly  longer 
life  for  your  storage  batteries. 

If  you  want  to  bring  into  your  home  the  news,  the 
music,  the  lectures  of  half  the  American  Continent— with 
no  trouble— clearly  without  interfering  noises — this  is  the 
set  for  you.  Remember  it's  a  Radio  Christmas — and  here's 
one  set  that  is  all  you  ever  hoped  a  receiver  could  be.  Ask 
your  DeForest  dealer  about  D7  and  other  DeForest 
today. 

De  Forest  Radio  Tel.  &  Tel.  Co. 

JERSEY  CITY,  N.  J. 


•Re*.  U.S.  Pat. 
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DAYTON  RADIO  PRODUCTS 


MOULDED  bAK£UT£  VARIOMETER 

Price   $6.78 

With  Bakallte  Dial  7.36 


MOULDED  BAKELITE  VARIO-COUPLER 

Prica   $7JD§ 

With  Bakelite  Dial  7*0 


We  claim  for  these  instruments  the  following  distinctive  features: 

1 —  Use  of  genuine  Bakelite  throughout  and  elimination  of  all  unnecessary  metal  parts. 

2 —  Positive  Contact  to  Rotor  by  use  of  pig-tails, 

8 — Convenience  of  mounting  to  either  panel  or  table. 

4 —  Stator  has  ledge  for  mounting  an  inductance  coil  to  Variometer,  making  a 
complete  T  :  iing  Unit  if  desired. 

5 —  High  polish  to  Bakelite,  beauty  of  design  and  unequalled  efficiency. 

The  Dayton  Bakelite  Vernier  Rheostat  was  designed 
to  provide  for  extremely  fine  filament  adjustments  on  the 
vacuum  tube,  it  being  especially  efficient  when  using  re- 
generative circuits  for  C.W.  or  Phone  work,  owing  to  the 
perfect  adjustments  obtained.  Licensed  under  Patent 
#870,042. 

PRICE  $1.75 

PRICE   Plain   Rheostat   1.10 

The  A-C  Electrical  Mfg.  Co.       Dayton,  Ohio,  U.  S.  A. 

Makers  of  Electrical  Devices  for  over  20  Years. 


mi  STORAGE  B  BATTERY 

/hr-  RADIO  OC/TF/TS 


Iai  Mel  on*  Sio'iflt  "B  '  Bantry  %  \*t  mot\  saii*ecronr  tor 
fade  uh.  It  0'*e*  ?2  volts,  is  innpensive- ■  noiseless- -cannot 
be  dannyrd  by  shod  circuit,  overchsigmo.  Mano.no  idle  or  on- 
chirged.  Cin  be  fully  chi'Qed  from  inv  light  socket  lo»  less  thin 
one  cent.  Is  furnished  in  in  oblong  glass  case  which  nests  neatly. 
Ihr  MrTight  Rectifier  is  cheap,  simple,  durable,  and  rttective,  and 
should  be  used  when  charging  the  McT.ghe  "8"  Batter*. 
Battery  $S.O0.  Rectifier  $1  50.  Rubber  Filler  2S# 

F.O.B.  IrwHtt.  Pa. 
PS»e«mi«  »«  ^«Vn        Ae*dr*»  fi«pi.  0        Prompt  thipneata 


►MIC  APPLIi 


A  Nimble  'Dollar-Seller9 

The  "Cha»lyn"  Sink-or-Swim 
Ball   Battery   Testing  Outfit 

Set  consists  of 

1  Battery  Tester,  with  3  balls 
of  different  colors  and 
weights.  The  way  they  sink  or 
swim  shvws  condition  of  acid. 

2.  Depth  Gauge  for  determining 
depth  of  acid. 

8.  Air-Controlled  Bottle  Stopper 
for  arldinp:  distilled  water. 

Price  of  Set,  $1.00 

Special  Offer  to  Dealers. 

Write  on  your  business  stationery 

enclose  one  dollar  for  TWO  of  the 

above  sets. 

THE  CHASLYN  COMPANY 

4317  Kenmore  Ave.  Chicago 


(fofin-Uayi 
Whtt»-Ba>t 
Red-Dead 


IpO 


ATTENTION  RADIOTICS 
IF  YOU  USE  AMPLIFYING  TUBES 
you  can  make  your  Victor  talking  ma- 
chine a  RADIO  LOUD  SPEAKER,  with 
a  "BEEKO"  Radio-Phone  attachment. 

Sample  by   mail,  40tf. 

Liberal  discount  in  quantities 

J.  H.  BUNNELL  &  CO. 

32  Park  Place,    Department  Q    New  York 
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Tkrw?  Sta^e  Radio  Frequency,  Detector 
and  Two  Stage  Audio  Frequetvcy 


l.W^Wt*  Hook 


Don't  Let  That  Term— 
"Radio  Frequency,"  Scare 
You  Out  of  Doubling  Results 

^0  bugbear  about  it.  Thousands  of  amateurs  are  acconv 
1^  plishinj?  wonders  with  Radio  Frequency.  The  greatest 
radio  development  of  the  day.  A  loop  aerial  and  three  stages 
of  radio  frequency  hooked  right  to  your  regenerative  outfit — 
"plate  tuned"  or  "feed  back" — doubles  your  signal  strength, 
day  or  night — greatly  increases  your  range  and  eliminates 
most  of  the  static.  Two  stages  are  nearly  as  gratifying. 
Results  will  surprise  you. 

Study  the  diagram  shown  above.  And  here's  the  ideal 
transformer  for  the  job— the 


Basco  Super- 
Sensitive  Receivers 


Transformer 

The  Element  of Certainty 


Thoroughly  proved — for  any  well  balanced  circuit.  Efficient. 
Operates  over  wave  band  of  200  to  600  meters.  Affords  great 
selectivity.  Employs  non-capacity  winding — double  silk 
covered  wire — no  enamel.  Maximum  transfer  of  energy. 
Clean  cut — neat.  High  grade  workmanship  throughout.  En-, 
cased  in  bakelite.  Binding  posts  and  base-mounting  silver, 
plated.  No  higher  grade  transformer  can  be  built.  Basco; 
Radio  Frequency  Transformers  are  the  first  step  toward  a, 
better  outfit.    If  your  dealer  can't  supply  you,  write  us.  j 

Jobbers  and  Dealers,  write  for  particulars.  No\ 
better,  trade  building  transformer  built.  Gets', 
results — gets  business.  We  have  loml  factory 
representatives.    Write  for  name  of  nearest  one. 


Bribes 
Stratt  on 

Milwaukee.  Wisconsin 
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KICO 

*o?  *****  ! 


Storage  Batteries 

designed  for 

RADIO 


KICO  "B"  BATTERY 


KICO  44 AT  BATTERY 


FACTS  ABOUT  KICO  STORAGE  "B"  BATTERIES— 

1.    Alkaline  typ«. 

They  eliminate  noises  caused  from  "Bs"  that  art  rapidly  deteriorating. 
The  switch  control  allows  single  call  variations  from  12  volts  up.  (A  critiaal 
plate  adjustment  Is  essential  on  your  detector  bulb  for  C.W.  and  Radiophone 

reception.) 

Rechargeable  from  your  lit  Volt  A.C.  line  in  connection  with  the  rectifier 
supplied  with  each  battery. 

Will  last  from  three  to  six  months  on  a  single  charge  while  in  the  detector 
plate  circuit. 

NOT  an  experiment.     AO  batteries  sold  with  the  privilege  of  receiving 
your  mono?  oack  If  unsatisfied  within  a  9t  day  trial. 
Neat,  Efficient  and  Compact. 
Unlimited  life. 

Flam  With 

16  cell 
24  cell 


2. 
t. 


4. 


6. 


7. 
S. 


32  volts 
M  cell    46  volts 
50  cell    M  volts 
78  cell  100  volts 
106  ceil  146  volts 


10.00 
12.00 
1600 
21.00 


612.60 


17.66 
21.66 


Literature  gladly  furnished. 

KIMLEY  ELECTRIC  CO.,  1355  Fillmore  Ave.,  BUFFALO,  N.  Y. 


PANEL  SERVICE 

We  offer  to  the  amateur  and 
dealer 

REAL  PANEL  SERVICE. 
Our  panels  are  cut  to  your 
order.   Only  genuine  Conden- 
site  and  Formica  used. 
1/8"   per  square  inch  $0.02 
3/16"  per  square  inch  .02l/2 
1/4"    per  square  inch  .03 
We  also  carry  a  complete  line 
of  radio  essentials.  Dealers 
will  find  it  profitable  to  have 
our  latest  price  list  and  dis- 
count sheet. 

PITTSBURGH  RADIO 

AND 

APPLIANCE  CO.,  Inc. 
'Pittsburgh's  Radio  Shop" 

Desk  B 

1 12  Diamond  St.,  Pittsburgh,  Pa. 


THE  LAST  WORD 

IN 


Precision  Variometers 


Spaced  bare  lacquered  wire  prevents  leakage  and 

capacity  effects. 

Sheila  of  newly  discovered  composition  only 
.025"  thick  prevent  dielectric  hysteresis. 

Perforated  shield  plate  prevents  eddy  current 
losses. 

Absolutely    guaranteed.     A    superlative  Inetro- 

ment. 

Price    ready    for  mounting — Variometer.  .  .  .$750 
Variocoupler.  .  .  &.00 
Write  for  Sample  Shell  Coil 

Dealer*   write   for  discount*. 

HORTON  CORP., 

Ridgefield  Park.  N.  J. 


152 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


Digitized  by 


Google 


DICTOGRAPH 

Radio  HEAD  SET 


Was$ll.52  Nok 


Why  This  Sensational 
Reduction  in  Price? 

A  sweeping  cut  of  $4.00  in  the  price  of  the  Dictograph 
Radio  Headset!  The  tremendous  endorsement  of  radio 
enthusiasts  has  made  possible  this  sensational  reduction. 
To  meet  the  demand,  production  has  been  planned  on  a  new, 
gigantic  scale.  Great  manufacturing  economies  establish 
the  new  price — only  $8.00. 

A  wonderful  bargain !  And  above  all,  a  wonderful  head- 
set— the  world's  standard  of  supreme  quality  for  super- 
sensitive and  accurate  sound-transmission. 

The  same  quality,  the  same  guarantee,  the  same  su- 
preme Dictograph  headset  in  every  respect  but  the  price. 
Type  B-l,  3,000  ohms,  for  all  types  of  receiving  sets. 

The  Standard  of  the  World 


DICTOGRAPH 

Radio  LOUD  SPEAKER 


The  Perfect  Loud  Speaker 
for  the  Home 

Public  demand  has  made  possible  the  Dictograph  Loud  Speaker 
at  the  low  price  of  only  $20.00,  complete  with  5  ft.  flexible  cord.  A 
handsome  instrument  that  reproduces  every  sound  in  crystal-clear, 
matural  tones,  full  volume,  and  free  from  distortion  or  noise.  Ask 
for  demonstration  at  reliable  radio  dealers.  Get  world-famous 
DICTOGRAPH  quality  and  still  save  money. 

Dealers:  Order  through  your  jobber  or  write  direct  for  names 
of  authorized  distributors. 


DICTOGRAPH  PRODUCTS  CORPORATION 


Notes  Plan*  are  now  and** 
way  for  the  production  of  tin 
new  4,000  ohm*  Dictograph 
SUPER-TONE  Headset,  the 
moat  perfect  radio  headset 
that  can  be  madej  For  the 
moat  delicate  work,  the  moat 
exacting  requirement*.  A  Oa% 
standard  of  soper-sensKiYe- 
nees!    List  Price,  $12.00. 


List  Price,  $20 


220  West  42d  Street, 


Branches  in  all  principal  cities 


New  York  City 
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PRICE  $3.50 


THE  NEW  IMPROVED 
WIRELESS  B  BATTERY 

REFILLABLE  VARIABLE 
NOISELESS  IN  OPERATION 


The  Switch  Makes  It  100  p.c.  Perfect 


Must  be  seen  to  be  appre- 
ciated. It  has  all  the 
features  that  made  last 
year's  B  Battery  the  phe- 
nomenal success.  Ask  for 
catalogue  describing  our 
full  line  of  B  Batteries 
and  other  Radio  Supplies. 

For  sale  at  all  radio  supply 
dealers. 

HIPWELL  MFG.  CO 

N.  S.  PITTSBURGH,  PA. 


JOBBERS  and  DEALERS 

Make  BIG  Money 


Radio 


SIS 


Equipment 


RTS  Radio  Equipment  has  become  so  popu- 
lar that  we  have  found  it  hard  to  meet  the 
demand.  But  we  have  enlarged  our  plant,  and 
now  are  prepared  to  supply  standard  and  special 
equipment  in  any  quantity. 

R.T.S.  CORD  TIP  JACKS 

This  new  R.T.S.  Cord  Tip 
Jack  lead*  the  way  in  price 
particularly.  Used  in  place 
of  ordinary  jack  in  Detector 
and  last  stage  of  amplifica- 
tion and  in  place  of  binding 
post  and  for  experimenters  in 
making  any  desired  connec- 
tion. 

A — Illustrates  inside  of  jack.  Constructed  of 
spring  phosphor  bronze  highly  nickel  plated.  By 
method  of  a  wiping  spring  contact  a  clean  and 
positive  connection  is  always  assured.  Where 
others  sell  Irom  $1.00  to  $2.50  the  R.T.S.  Cord 
Tip  Jacks  are  50*  per  pair. 

Amateurs  order  direct  from  dealers.  If  they 
can't  supply  R  T  S.  will  supply  you  direct. 

Now  is  the  time  to  "cash  in"  Big  Profits  I 
All  RTS  Specialties  are  in  demand  among  ama- 
teurs in  every  part  of  the  country!  Write 
NOW  for  price  list  and  special  discounts  to 
the  trade. 

RADIO  TESTING  STATION 


Dept.  Q-12. 
Binphamton, 


25  Sturgis  Street 
 New  York 


longan: 


RADIO  FREQUENCY 

TRANSFORMERS 

are  unexcelled  for  radio  fre- 
quency amplification.  The  ad- 
justable silicon  coca,  (a  pa- 
tented feature)  enables  ssun 

rate  tuning  of  the  grid  ■ 

plate  circuit  to  the  " 
of    the  incoming 
Without  an  equal  ..  w 
to  400  meter  reception. 


AMPLIFYING 
TRANSFORMERS 

embody  the  DONGAN  stand- 
ard ot  high  grade  workmaav- 
*hip  throughout.  Scientifi- 
cally constructed,  —  Re 


able  in  price — Neat  In  ap- 
pearance. Manufactured  fas 
ratine  of  6-1  and  3Vi-l. 

Manufactured  Bjr 

DONGAN   ELECTRIC  MFG.  COMPANY 

2983-2993  Franklin  St. 
DETROIT,  MICH. 

 Western  Distributors  

SIERRA  ELECTRIC  COMPANY 
801-864  Roberts  Bldg..  Los  Angeles,  OaHL 
51 B    Market    St..    San    Francisco.  CaHf. 
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BUY  THE  BEST 
The  Thordarson  Condenser 


Movable  and 
Stationary 
Plates 
Shielded 


Single 
Bearing 

Simple 
Vernier 


OUR  LATEST  PRODUCT 

The  best,  most  flexible  and  most  complete  variable  condenser  on  the 
market  today  at  any  price: 

Some  of  its  features  are : 

Movable  and  stationary  plates  completely  shielded. 
Stationary  plates  spaced  accurately  by  Special  Punched  Shell. 
Movable  plates  secured  by  an  ingeniously  assembled  comb  separa- 
tor brushing  against  the  bearing. 

Single  bearing  fastened  directly  to  the  shielding  base  plate  without 
any  dielectric. 
Assembled  by  machine. 

Lowest  possible  zero  capacity  and  dielectric  loss. 

WITH  OR  WITHOUT  THE  VERNIER 


A  single  plate 

That  can  be  added  by  anyone  at  any  time  at  a  very  small  cost. 

With  Vernier,  Knob 
Condenter  and  Dial 

Plate  .00025  M.F.  $2.00  $3.50 

Plate  .0005    M.F.  2.50  4.00 

Plate  .001     M.F.  3.00  4.50 

Vernier,  only,  furnished  separate  if  desired,  complete 
with  knob  $0.60 

THORDARSON  ELECTRIC  MFG.  CO. 


13 
23 
43 


500  W.  HURON  STREET, 


CHICAGO 
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KEEP  TO  THE  RIGHT  ™ 

Quality  Apparatus 

We  stock  all  makes  and  types  of  complete  Radio  sets  and  parts 


Acme  Apparatus  Co. 

Adams  Morgan  Co. 

Andrea,  F.  A.  D. 

A.  &  P.  Radio  Supplies  Co 

Baldwin,  Nathaniel 

Brack,  L.  S.  Mfg.  Co. 

Brandes,  C.  Inc. 

Bunnell,  J.  H. 

Clapp-Eastham  Co. 

Corwin,  A.  H.  &  Co. 

Cutler-Hammer,  Mfg.  Co. 

DeForest  Radio  T.  St  T.  Co. 

Dictograph  Products  Corporation 

Dubilier  Condenser  Co. 

Eby  Mfg.  Co. 

Federal  T.  &  T.  Co. 


Firth,  John  &  Co. 
Freed-Eisemann  Co. 
Frost,  Herbert  H. 
General  Radio  Co. 
Kennedy,  Colin  B. 
Murdock,  Wm.  J.  Co. 
Radio  Distributing  Co. 
Radio  Corp.  of  America 
Remler  Mfg.  Co. 
Riley-Klotz  Mfg.  Co. 
Sleeper  Radio  Co. 
Ward  Leonard  Elec.  Co. 
Western  Elec.  Co. 
Westingkouse  Elec.  Mfg.  Co. 
Weston  Elec.  Inst.  Co. 
Wireless  Press  Inc. 


Delivery  same  day  order  received 

Pioneers  in  the  Radio  Field 
Send  10c  for  latest  catalog 


ROSE  RADIO  AND  ELECTRICAL  SUPPLIES 

129  Camp  St.  New  Orleans,  La* 


He  Hears  the  Bedtime  Stories 

with  his  Big  Brother's 

Stromberg-Carlson  Radio  Headset 

This  Standard  Headset  has  unexcelled  tonal  qualities. 
Reproduces  accurately  faint  long  distance  signals;  fits 
comfortably  and  is  quickly  adjustable  to  any  size  head. 
The  forked  cord  permits  separation  of  the  receivers  for 
use  by  two  observers  simultaneously. 

Other  Stromberg-Carlson  Specialties  include  the 
"Universal  Radio  Plug"  and  various  styles  of  "Radio 
Jacks"— made  to  fit  all  standard  equipment. 

Order  Stromberg-Carlson  Apparatus 
from    your    electrical  merchandise 
dealer  or  send  for  Bulletin  #1029-Q. 
Stromberg-Carlson  Telephone  Mfg.  Co.,  Rochester,  N.  Y. 


$uoo 


UN  I  VOX  90°  COUPLER 

FOR  SINGLE — THREE 
CIRCUIT   OR  ARMSTRONG 

SUPER  HOOKUP 
\  high  grade  Mt  priced  right 
&  unconditional  guaranteed 
Formica  tubes — Green  silk 
wire.  Nickel  plated  brass  fit- 
tings.  Good  design — Perfect 
workmanship.  Bulletin  C  de- 
scribes in  detail. 

UNIVOX  FILAMENT 
RHEOSTAT 

Honestly  made-Hone«tly  priced 
Bulletin  P  gives  complete  data 
Splendid  discount  to  the  trade 

Walter    R.    Horning,  Inc 
Mfrs.    'UNIVOX'    Radio  Units 
Cleveland,  O.,  U.  S.  A. 


FRANKLIN  SOCKET 


For   W-D-ll— DRY   CELL  TUBE 

Holds  tube  firmly. 
Makes    Perfect  Contact 

PRICE  $0.50 

We  also  make  an  Adapter  that  fits  Standard 

Sockets,  Price  $1.00.— Dealers  Write  for  Dis- 
counts. 

FRANKLIN   RADIO  MFG.  CO. 

711    Penn   Avenue,  Wilkinsburg,  Pa. 
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MIGNON 

RADIO  APPARATUS 

BEST  BY  TEST 

STRAIGHT  LINE 

VARIABLE  AIR  CONDENSERS 


TYPE  "A" 
.0005  M.F.  $4.50 

TYPE  "A" 
VERNIER 
.0005  M.F.  $6.00 

TYPE  "B" 
.0008  M.F.  $5.00 

TYPE  "B" 
VERNIER 
.0008  M.F.  $6.50 

TYPE  "C" 
.0017  M.F.  $6.00 

TYPE  "CM 
VERNIER 
.0017  M.F.  $7.50 


SOLD 

BY  ALL 
LEADING 
ELECTRIC 

FIRMS 
AND 

RADIO 
DEALERS 


TYPE  "B"  .0008  M.F. 


Authorized  Factory  RepresentatiTes 

Niagara  Sales  Corporation,  3-5  Waverly  Piece,  New  York.  N.  Y. 
Western  Radio  Distributing  Co.,  1114  L.  C.  Smith  Bldg.,  Seattle,  Wash. 
For  New  York  Metropolitan  Territory 

Radio  Stores  Corporation,  218  W.  34th  St.,  New  York,  N.  Y. 
Our  Product,  am  on  exhibit  at  the  PERMANENT  RADIO  FAIR 
Hotel  Imperial,  New  York,  N.  Y. 


Write  for  Literature 

MIGNON  ELECTRIC  MFG.  CORP. 


25-35  South  Water  Street, 
ROCHESTER,  N.  Y. 
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Use  a  REAL  Switch  Lever- 


makeshift  stuff  never  gives  you  proper  results. 
Look  at  the  good  points  in  the  ACE  Panel  Lever 
Switch;  molded  in  shaft,  therefore  Knob  cannot 
work  loose — hexagonal  shoulder  absolutely  guar- 
antees blade  against  turning  on  shaft — perfect 
self-cleaning  wipe  contact  at  EACH  end — spring 
and  cotter  pin  tension — no  nuts  to  loosen.  Ab- 
solutely the  finest  switch  lever  obtainable.  This 
and  other  high  grade  products  of  our  factory 
listed  in  our  new  fall  catalog;  10c  brings  it. 


Dept.  YB 

THE  PRECISION  EQUIPMENT  COMPANY 


2437-39  GILBERT  AVENUE, 


CINCINNATI,  OHIO 


The  Living  Room  Is  No  Place  for  a  Storage  Battery 

Locate  it  in  a  permanent  place  away  from  fine  furniture  and  rugs,  then  use  • 

LE1CH    NONTUNE    RADIO  RECTIFIER 

to  keep  it  in  condition.  No  attention — just  throw  the  switches.  Safe — Con- 
venient— Dependable. 


THE  Non  Tune  Radio  Rectifier 
needs  no  attention  while  charging* 
During  power  interruptions  storage 
battery  circuit  is  automatically 
opened. 

The  Non  Tune  Rectifier  is  a  time- 
tested  instrument   that  is   used  ex- 
tensively   for    railway    signal  and 
other  work  which  requires  an  effici- 
ent  and   dependable  machine. 
Ask  your  dealer — or  write  for  Bulletin  100. 
LEICH      ELECTRIC      CO.       Manufacturers  of 
Telephones — Switchboards — Accessories. 
GENOA,  ILLINOIS 


Your  tubes  will  work  more  consist- 
ently with  the  steady  voltage  de- 
livered by  a  fully  charged  battery, 
and  your  evening  entertainments  will 
not  be  subjected  to  the  annoyance 
of  continual  adjustment  of  tube 
filaments. 

Your  battery  will  have  a  longer  life 
wider  these  conditions. 


"ENGRAVE"  YOUR  PANEL 


Letter  your  panels  with 
ELCO  RADIO  PANEL 
TRANSFORMERS.  Will  ad- 
here to  any  material.  Very 
easily  to  apply.  Enhance 
the  appearance  of  a  Radio 
Set  100%.  Comes  in  card 
of  81  different  wordings, 
everything  necessary  for  the 
best  kind  of  receiving  set. 


9C„  Price,  per  set,  with  directions, 
OOC  (in  coin) 


35c 

Dealers  write  for  samples  and  discounts 

ELCO  RADIO  COMPANY 


«10  Third  Ave., 
168 


D«pt.  S. 


Pittsburgh,  Pa. 


THE  WIRELESS  WONDER 


A  Complete  Aerial  tor  $1.50 

Simply  screw  in  any  lamp  socket  and  turn  key  en. 
Better  than  an  outdoor  aeriaL  Nothing  to  get  out 
of  order.  Eliminates  lightning  danger.  Money  back 
guarantee. 

Radio  Catalog  free  at  pour  dealer*  or 

STEINMETZ  WIRELESS  MFG.  CO. 

5706    Penn.   Ave.,  Pittsburgh,  Pa. 

RUrtrical    Enoineers  and  Manufacturers 
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Compare  TLNIT  with 

Your  Honey-comb  Coils 
for  Short-Wave  Work 


Station  2 AW,  Brooklyn,  N.  Y. 


DURING  the  A.R.R.L.  tests  of  October  27th  and  Octo- 
ber 28th,  1922,  the  following  C.W.  and  Spark  Sta- 
tions were  copied  at  2AW,  Brooklyn,  New  York, 
through  heavy  static,  using  a  Tunit  with  detector  and  two 
step  amplifier: 

3HL,  3BGT,  4GL,  4EB,  -6EK,  8BDA,  8QO,  8AQO,  8AIW, 
8BVR,  8BUM,  8AXC,  8DE,  8BZY,  8ADN,  8ZE,  8UK,  8AXB, 
8BXH,  8AWP,  8  AN  J,  8ACQ,  8XH,  8ZX,  8BNJ,  8XE,  80N, 
8QK,  8BPL,  80W,  8BXH,  8IB,  8YM,  8CNW,  9CP,  9AWF, 
9KE,  9CN,  9AAU,  9AUL,  9DYN,  911,  9AJF,  910,  9XAC, 
9AA,  9ZN,  9UU,  Canadian,  SCO,  3F0,  9 AW. 


This  reception  has  been  confirmed  by  mail  and 
not  surpassed  by  stations  using  high-grade  regenerative  re* 
ceivers  of  standard  manufacture. 

There  is  no  comparison  between  the  Honeycomb  coils 
and  the  Tunit  on  short  wave  lengths.  All  A.R.R.L.  sta- 
tions should  use  a  Tunit  in  their  Honeycomb  coil  seta.  For 
C.W.  work  on  160-600  meters  it  cannot  be  excelled.  Its 
shielded  dials,  perfectly  balanced,  make  the  closest  kind  of 
tuning  possible,  without  the  objectionable  capacity  effects, 
common  to  Honeycomb  coils. 

Your  dealer  should  have  Tunits 
in  stock.  If  he  cannot  supply  you, 
order  from  us  direct ,  enclosing 
money  order  for  $15. 

<?/i/P  OWN£#  V 
xjRADIO  service^ 

INC. 

80  Washington  Street,  New  York 

Wholesale  Distributors 
BRANCHES! 
Boston,  46  Com  hill 
Baltimore,  11  N.  Eutaw  St. 
New  Orleans,  740  Union  St. 
San  Francisco,  891  Mission  St. 
Chicago,  538  So.  Dearborn  St. 
Seattle,  67  Columbia  St. 
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HAVE  YOU  HEARD  THE 
NEW  RADIOLA  GRAND? 

No  storage  battery  necessary; 
a  complete  and  portable  unit 
Have  your  dealer  order  from 
us.  We  are  also  distributors 
of  the  famous  Grebe  products. 


ISAM-MAM 


PHILADELPHIA  WIRELESS  SALES  CORPORATION 

Formerly  Philadelphia  WlnUs*  School  of  Toloanphy 

1533  PINE  STREET,  PHILADELPHIA  1326  ARCH  ST. 

Who1— 14  iUtail  D^t. 


Getting  Astounding  Results 

Amateurs  in  every  state  a***!  mn»v  ah  ae 
wall  have  werked  or  heard  1ZL.  Hla  statlsai  la 
kaown  from  coast  to  coast,  many  wonuc.  bow 
ha  does  it.  Ha  has  told  the  tale  partly  aver 
the  air,  and  partly  to  thosa  who  have  been  for- 
tunate enough  to  visit  him  at  Valley  Stream, 
Lang  Island.  Now  for  the  first  time  the  whole 
story  haa  been  put  Into  print  for  anybody  to 
road.  J.  0.  Smith  (2ZL)  haa  written  the  book 
of  the  year: 

MODERN  RADIO  OPERATION 

By  J.  U.  Smith 

No  theory,  no  mathematica,  no  formulas,  just 
a  straight  account  of  how  it  Is  done  by  C.W., 
not  only  at  2ZL,  but  also  at  oth*r  famous  sta- 
tions such  as  1ZE,  8ZG  and  9ZC  which  were 
Installed  by  Mr.  Smith.  Also,  the  story  of 
broadcasting  from  WDY,  WGY  and  WJZ. 

Receiving  too— by  all  types  af  aeta.  including 
the  Annstreng  super-regenerative  circuit. 

DO  YOU  KNOW  ? — The  p  opor  proportion  of 
grid  and  plate  currant  in  transmitters?  The 
relative  merits  of  D.C  on  transmitter  tuba 
plates;  of  A.C.  with  half- wave  rectification;  of 
A.C.  with  full  wave  rectification;  of  Kenotron- 
rectified  AC?  How  much  you  can  gain  by 
adding  more  tubes  to  your  transmitter?  How 
and  why  C.W.  beats  spark  In  purity,  damping 
and  economy?  All  these  and  many  other  vital 
questions  are  answered. 

"Modern  Radio  Operation/'  $1.75 

By  J.  O.  Smith 
•The  Wireless  Age"  for  one  year.  .  2.50 
SPECIAL  OFFER  $4k25 
BOTH  for  $3.75  (foreign  postage,  50* 
extra) 

WIRELESS  PRESS,  INC. 

328  Broadway      New  York  City 
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Knott  Super-vernier  Condenser 


(Trade  Mark  Ra«..M,rod) 
Showing   how  you   connect   to  Conoeoaer 
Tune  in  that  message  or  aanaic  you  have  bean 
«d"Se.7,,UeaVUt       *  toUrf"*e--    Bring  k  m 
Tuna  y«w  condenser  to  the  whistle  and  than 
bring  in  the  meaaagee  with  this  Micro. 

of  Jm  or  send  na  $3.78  and 

Send  Postal  Card  for  OreulareT  mM^~1- 
Jjbbera  write  for  our  nropoaltiaa.    It  will  pliasi 

E.  R.  KNOTT  MACHINE  Ca 

Boston  27.  Maaa. 
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15  0  0 
MILES 

With  CW!! 


1100  Miles  Voice! 

Music  Heard  40  Feet  From 
Phones  by  Stations  in  300 
to  400  Miles  Radius 


*T*HESE  are  actual  results  obtained  by  our  testing  station  WEB,  using  the 
*  Benwood  CW  Transmitter  shown  herewith.  You  can  get  just  as  good 
results  with  it.  This  high-class  set  is  just  the  thing  for  your  broadcasting 
and  DX  work — using  CW,  ICW.  Modulated  Buzzer  or  Voice  Transmission. 
An  ideal  set  for  the  local  radio  club  or  the  more  progressive  amateur.  Think 
of  the  range  this  set  will  give  you !  If  centrally  located,  you  will  be  heard  in  al- 
wiost  every  state  in  the  Union.  It  is  manufactured  exclusively  by  and  for  the 
Benwood  Co.  and  combines  the  best  in  material,  workmanship  and  design.  We 
guarantee  it  to  radiate  1  %  Amps,  on  the  average  amateur  antenna  and  2  to  8 
Amps,  when  used  with  an  antenna  whose  fundamental  wavelength  is  225  to 
276  meters.   That's  why  you  can  get  such  wonderful  results. 

Read  This  Testimonial 

Broadcasting  station  WSN.  the  Ship  Owners  Radio  Service,  Inc.,  located  at 
Norfolk,  Va.  wrote  us  on  August  10th  (fine  season  for  static)  as  follows: — 


Gentlemen: 

I  thought  possibly  yon  wonM  be 
hi  teres  ted  to  know  of  the  remarkable  reeulta 
we  have  obtained  from  the  16  watt  Benwood 
Phone  set  we  purchased  from  yon. 

We  are  only  using  two  6-watt 
tubes  in  your  set  and  on  several  occasions 
save  been  reported  in  Lone;  Island,  N  Y. — 
PhUa.,  Pa. — Cape  May.  N.  J.  and  Newman, 
Ge.  which  is  approximately  700  miles  tmm 
here.  Our  record  was  established  lent  week 
by  hems*  reported  by  O.  R.  Krannich,  216 


South  Street.  Iola,  Kanaas,  a  distance  of 
approximately  1000  mfle*. 

The  remarkable  part  of  this  occur- 
rence is  that  this  distance  was  covered 
under  the  most  undesirable  conditions  as  we 
are  unable  to  erect  a  suitable  antenna  or 
obtain  a  good  around.  Our  place  of  b'i*h»e«s 
Is  a  one  story  bnildlna;  situated  betwern 
two  ten  atory  buildine*  and  there  Is  certain- 
ly  a  great  deal  of  current  absorbed. 

Tours  very  truly. 

O.  8.  Meek 


The  Benwood  CW  Transmitter  is  completely  wired  and  set  up.  Tou  can  start 
sending  as  soon  as  you  insert  tubes  and  attach  to  ground  and  antenna.  Com- 
plete, without  tubes,  $350.00 — if  your  dealer  cannot  supply  you,  write  to  us 
direct,  giving  us  his  name. 

Ask  Your  Dealer  For  Benwood  Radio  Apparatus 


1114  OLIVE  STREET 


ST.  LOUIS,  MO. 
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KQV-Pitt.burgh,  Pa.-RADIO  BROADCASTING  STATIONS -Washington,  D.C-WMU 

STANDARD  RADIO  ESSENTIALS 

All  orders  with  remittance  promptly  delivered,  Post  or  Express  paid. 
Large  and  varied  stock  of  modern  and  reliable 
RADIO  EQUIPMENT  and  PARTS 
ALWAYS  in  STOCK 
IMMEDIATE  DELIVERY  on  ALL  ITEMS  LISTED 

Aeriola  Senior  Westinghouse  Receiver  $68.00 

DeForest  Radiohome  Set   DT   700,   less  Batteries, 

Bulbs    and    Headset    36.00 

DeForest  2-stage  Amplifier  DT  800,  less  Bulbs  and 

Batteries   35.00 

Simplex    Variometers    6.00 

King    Amplitone   Horns    12.00 

Holtzer-Cnbot  Headset    8.00 

UV  200  Radioton  Detector  Bulbs    6.00 

UV  201  Radiotron  Detector  Bulbs  each  6.50 

Standard  Horns  7"  Bell   each    7.50  , 

SUndard  Horns  5"  Bell   each    5.00  1 

Stromberg- Carl  son     RK    Horns   each  5.00 

(ft).  2-A  Headset,  $7.50  Enclose  Certified  Check  or  P.O.  Money  Order  with  orders. 

DOUBLEDAY-HILL  ELECTRIC  CO. 

WASHINGTON,  D.  C. — DEALERS  WRITE  FOR  DISCOUNT— PITTSBURGH.  PA 


AUTOMATIC  FILAMENT  CURRENT  ADJUSTER 


10  WITH 

~"  Mounting 


Eliminates  Rheostats  in  all  amplifying  cir- 
cuits. 

Operates  vacuum  tubes  at  greatest  effici- 
ency without  adjustments  of  any  kind. 
Automatically  keeps  A  lament  at  proper 
temperature  thereby  prolonging  life  of 
tubes  from  two  to  three  times,  and  pre- 
venting "burning  out." 
Eliminates  need  of  measuring  instrnsaents. 
Easily  attached,  simplifies  wiring,  permits 
compact nesH.  improves  appearance  e  f 
panels  and  seta. 

Must  be  us«.-tl   in  every  vacuum  tube 
circuit  in  order  to  insure  continuous 
operation  at  maximum  efficiency. 
Used  as  standard  equipment  by  loading 
manufacturers. 


AMPERITE 

Manufactured  hy 

RADIAIsIa  COMPANY 

99  WARREN  STREET 
NEW  YORK. 


Buy  Your  Radio 
Receiving  Set  at 
Manufacturers'  Cost 

Buy  your  Radio  Supplies  at  a  large  discount 
below  the  list  or  retail  price.  If  a  saving 
of  $16.00  to  $140.00  on  a  Radio  Receiving  Set 
or  if  a  saving  of  25%  to  40%  on  Radio 
Supplies  interests  you,  write  or  telegraph 
us  today. 

KING  RADIO  MFG.  CO. 

S21  Penn  Ave.,         Wilkintburg,  Pa. 


"EURACO"  PRODUCTS 

(Guaranteed) 

Compact  —  Interchangeable 

Most  Efficient  —  Accurate! 


per 

Unit 


per 
Unit 


Mica  Couuenscri  —  i*rid  f  ^*.W 
Mountings: 

Interesting    Propoeitiofi   for  Dealers 

EUROPEAN  RADIO  CO. 

1342  East  22nd  Street,       Brooklyn,  N.  Y. 
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Just  as  Superior 
In  Action 
As  in  Looks 


What's  in  the  Name? 

otoco 


TRADE  MARK  *E6,  If.  S.  PAT.  OFF. 

gi  Radio  Supplies  Made  For  Better  Results 

INESIGNED  by  an  organization  of  Electrical  and  Mechani- 
U  cal  Experts.    Made  to  supply  the  needs  of  those  ama- 
i  and  professionals  in  radio  who  know  and  demand  the 
You  will  find  Cotoco  Products  displayed  by  those 
dealers  who  are  building  permanent  business  on 
radio  supplies  that  give  maximum  results  and  by  keep- 
ing abreast  of  the  latest  developments  in  radio, — 
nely  radio  frequency  and  loop  aerials. 

COTOCO  VARIABLE 
AIR  CONDENSERS 

are  scientifically  correct 
to    minimize  electrical 
losses.  We  have  test- 
ed many  condensers 
but      have  never 
.found  their  equal. 
Works  just  aa 
femoothly    as  a 
fine  watch,  be- 
cause  ifp 
made 
well. 


Distortion 

Banished 


'If  Your  Dea'er 
Can't  Supply  You 

Write  us  his  name  and 
address.   We  will  see  that 
you  are  supplied  with 
FREE 

Connection   Diagrams  for 

Loop  Aerial  Seta 
using-  either  two  or  three 
stages  of  Radio  Frequency 
Amplification. 

COTO-COIL  CO. 

87  Willard  Ave. 
Providence,  R.  I. 


Loop  Aerials  Available  to  All 

Beyond  our  most  sanguine  expectations  we  have 
succeeded  in  overcoming  Static  and  securing  great 
range  with  Loop  Aerials.  Distortion  in  headphones 
or  loud  speaker  is  practically  unknown  with  a  Coto- 
co built  set,  using  Cotoco  Amplifying  Transformer 
for  Audio  Frequency  (above)  and  Cotoco  Amplify- 
ing Transformers  of  tapped  type  for  Radio  Fre- 
quency (below).  Most  selective.  Almost  Static-proof. 
Write  for  connection  diagram. 


STATIC  DFFEATEP 
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LIGHTNING  ARRESTER 

A  PPROVED  by  Underwriter.'  Lab- 


oratories,   latest    Code.  Carbon 


block  type  (not  vacuum  type)  using 
a  brown  glazed  porcelain  case  which 
can  be  installed  inside  or  outdoors. 
Carbon  block  arresters  have  been 
standard  in  Railway  signal  and  tele- 
phone protection  for  over  20  years. 
Ask  your  dealer  or  write  us  for 
tperial  circular. 

PRICE  $1.10 
Jewell  Electrical  Instrument  Co. 


1650  Walnut  St., 


Chicago 


ate*) 


3.96 
&49 

am 

8il 

.73 


HYGRADE  SPECIALS 

Radiotron    Tubes.    U.V.200-4.5O-U.V.201  $8.71 

1766  Eveready  Variable  B.  Battery  lit 

1774  Eveready  Variable  B.  Battery  3JI 

45  volt  Cyclone  Variable  B.  Battery  2.50 

Electrose  Insulators,  per  dosea  2.00 

7 -stranded  Copper  Aerial  Wire,  200  Ft.  1.00 

Arkay  Loud  Speaker  3.80 
.001  M.F.  Siffnal  Variable  Condensers 

wita  Dial  and  Knob 
Tbordarson  Amplifying  Transfi 
Acme  Amplifying  Trans  fori 
Federal  Amplifying  Transformers 
Skinderviken  Transmitter  Buttons 
Firco  Bull  Dog  Grip  Phone  Plug 

Rheostats.  Fade  69*,  DeForest  M 

Klosner  Vernier  Rheostats  1.16 

Federal  2200  Ohm  Head  Set  6.05 

Dictograph  3000  Ohm  Head  Set  0.71 

Western  Electric  Head  Set  11  06 

Baldwin  Type  "C"  Head  Set  14.71 

Sterling  Rectifier  13.91 

MMARKO  STORAGE  BATTERIES'* 

6  volt  30  amp.  guaranteed  2  years  10.00 

6  volt  60  amp.  guaranteed  2  years  12.96 

6  volt  80  amp.  guaranteed  2  years  17  AX) 

6  volt  100  amp    guaranteed  2  rw*  21.00 
Above  prices  are     F.OJ3.  N«v  York 

HYGRADE  ELECTRICAL  NOVELTY  CO. 

41  West  125th  Street,               New  York.  N.  Y 


BATTERIES 
FOR  RAD  I' 


N DAB  LE 
RANTEED 


OUR  DEALER 

MANUFACTURE 

■.-,424-- A3©  W.33TJ 

531  SO. DEARBORN  ST„  CHICAGO. 


3000  OHM  SETS,  $3.98 

PLUS  20  CTS.  POSTAGE  AND  PACKING 
Satisfaction  Guaranteed  or  Money  Back 


We  mail  phones  the  day  your  order  arrives.  _ 
tested,  matched  and  guaranteed  as  sensitive  as  18  te  $1* 

Sets.    Circular  Free. 


107 


TOWER  MFG.  COMPANY 

STATION  ST..  BROOKLINK,  MASS. 


MULTIPOINT 

(Pan-m  rending) 
A  synthetic  CRYSTAL  DETECTOR 
sensitive  over  its  entire  surface 
Eliminates   all   detector  troubles.     50%    increase  la 
clearness  and  volume.     Endorsed  by  Radio  experts 
and  press.    Awarded  certificates  of  excellence.  Sets 
a  new  standard  of  efficiency. 

Price    postpaid,    mounted  CA 
Sensitiveness  guaranteed 
Dealers  and  Distributor*  Quoted  Attract***  Dimcounts. 
RUSONTTE    PRODUCTS  CORPORATION 

f»~nt     "O  "     15    P»-V    Row     M-w  V„.V 
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Wimco  Announces 


THE  WImcO  VARIABLE  CONDENSER 


After  months  of  experimentation  to  produce  a  really  good 
Variable  Condenser,  we  take  pleasure  in  introducing  to  the  trade 
The  WIMCO  Variable  Condenser,  which  will  be  furnished  in  43, 
23  and  3  plate  type.  Tests  conducted  by  the  Washington  Radio 
Laboratory  show  that  The  WIMCO  Variable  Condenser  of  the  43 
plate  type  has  a  resistance,  at  maximum  capacity,  of  but  .018 
ohms,  and  the  capacity  at  zero  on  the  scale  is  but  15  micro- 
microfarads.  These  values,  we  believe,  are  lower  than  in  any 
other  condenser  manufactured  for  general  amateur  use. 

The  WIMCO  Variable  Condenser  is  now  in  production  and 
your  orders  will  have  our  best  attention. 

We  have  a  very  attractive  proposition  for  the  Jobber,  and 
solicit  inquiries.  Write  for  complete  price  list  and  discount 
sheet. 

THE  WIRELESS  MANUFACTURING  CO. 

CANTON,  OHIO 

Manufacturers  —  Distributors 
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A-B 

BATTERY  TESTER 

The  Jewell  A-B  Battery  tester  fills  a  need 
for  a  low  priced  but  accurate  portable 
Instrument  for  checking  battery  voltages. 
Double  readings  0-12-120  volts  is  the 
range  usually  supplied,  which  takes  carp 
of  the  "A"  battery  under  all  condition* 
and  the  "B"  battery  up  to  the  highest 
commonly  used  for  receiving. 

PRICE  $10.00 

We  were  the  first  to  supply  a  complete 
line  of  miniature  radio  instruments  of 
uniform  size.  Ask  your  dealer  or  write 
to  us  for  complete  radio  circular. 

Jewell  Electrical  Instrument  Co, 

1650  Walnut  Street,  Chicago 


CHELSEA 
CONDENSERS 


No.  3 


PRICES 


No.  1     Table  .001    mf.  $5.00 

No.  2    Table  .0005  mf.  4.50 

No.  3    Panel   .001   mf.  with  dial  4.75 

No.  3a  Panel  .001  mf.  without  dial  4.35 

No.  4    Panel  .0005  mf.  with  dial  4.25 

No.  4a  Panel  .0005  mf.  without  dial  3.85 

No.  5    Panel  .00025  mf.  with  dial  3.75 

No.  5a  Panel  .00025  mf.  without  dial  3.35 

No.  6    Panel  Ternier  with  dial  2.90 

No.  6a  Panel  Ternier  without  dial  2.50 

No.  7     Table  .001  mf.  with  Ternier  6.75 

No.  8     Panel  .001  mf.  with  Ternier  6.50 


Genuine  Bakelite  Construction 
The  best  and  most  complete  line 
of  condensers  in  existence. 
Write  for  our  catalog  No.  7. 


CHELSEA  RADIO  CO. 

156  FIFTH  STREET 
CHELSEA,  MASS. 


ARNOLD  LOOSE  COUPLER 

IMPROVED  MODEL,  PRICE  $18.00 


The  most  consistent  piece  of  appara- 
tus to  hear  the  Radio  Telephone  (with- 
out distortion).  Ran^e  of  wave  length 
from  200  to  2,500  meters. 

Send  St  stamp  for  literature  which 
describes  fully  the  Loose  Coupler,  Hook- 
ups, etc.,  also  the  New  Arnold  Loud 
Speaker.  Full  line  of  Detectors,  Ampli- 
fiers, and  better  class  of 


NOTE  NEW  ADDRESS — ONE  FLIGHT  UP 

J.  F.  ARNOLD,    Elt?^0hed    109  East  125th  Street,  New  York  City 
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MU-RAD 

Radio  Frequency  Amplification 

MU-RAD  Receiving  Sets  are  the  original  product  of  independ- 
ent experiments  and  experience  of  leading  radio  engineers. 
Five  years  intensive  development  of  Radio  Frequency  Ampli- 
fication have  given  Mu-Rad  Sets  exclusive  points  of  difference 
— points  that  are  well  worth  your  consideration.  First,  un- 
equalled sensitivity.  Distances  in  excess  of  1000  miles  have 
been  covered  by  Mu-Rad  Sets  using  a  3  in.  diameter,  inside 
loop  aerial.  Second,  the  selectivity  of  Mu-Rad  Sets  which 
permits  differentiation  of  stations  1%  off  tune  and  third,  the 
simplicity  of  operation.  All  tuning  can  be  done  with  one  hand. 
The  high  selectivity  is  retained  by  the  use  of  patent  circuits 
and  Mn-R»d  R    F.  Amplifier  Transformers. 


of  radio  frequency 
and  detector.  With 


SPECIFICATIONS 

Cabinet:  Solid  mahogany,  var- 
nished piano  finish. 

Panel:  Mirror  polished  black 
Radion. 

Dial*:  Non-warping  metal- 
prevent  body  capacity  effects. 

Condensers:  21  plate,  perma- 
nent capacity. 

Modifier:  A  circuit  unit,  dial 
operated  from  panel,  for 
controlling  signal  strength 
and  stabilizing  circuits. 

Rheostats:  Special  sector 
wound,  smooth  operation, 
positive  contact 

Filament  Switch:  Special  posi- 
tive toggle  knife-blade  con- 
struction. 

Binding  Posts:  Polished  nickel, 
all  in  rear,  plainly  marked. 

Name  Plates:  Extra  deep  re- 
versed etched,  black  with 
satin  silver  high-lights. 

Wiring:  Tinned  copper  bus- 
wire,  all  interior  metal 
white  nickel  finish. 


1000  MILE  RANGE  GUARANTEED 
Each   MU-RAD   set   is   sold   with   an   attached   guarantee   of    1000  mile 
reception  under  average  conditions  using  a  small  loop  aerial. 


$128.00 


THE  MA-13 
Three  stages  of  redio 


two  stages  of  audio  frequen- 
cy     amplification.       With  two 

$160.00 


Three  Types 

Type  T-ll  for  the 
first  stage  $6.00 
Type  T-ll  A  for  the 
second  stage  $6.50 
Type  TUB  for  the 
third  stage  $7.00 


JMU-RAD  R-F  Amplifying  Transformers 

200-600  Meters— Air  Core 

The  same  transformer  that  gives  to 
MU-RAD  Receivers  their  extreme  R-F 
Amplification.  The  skill  of  MU-RAD 
Radio  engineers  has  been  concentrated 
on  this  instrument  until  all  the  objec- 
tions common  to  most  transformers 
were  entirely  eliminated. 

The  absence  of  the  usual  iron  core 
increase?  amplification  by  elimi- 
nating   iron    losses.    No  metal 
to  produce  undesirable  capacity 
effects  and  eddy  current  loss 


f  I 


Star 
Wor 


Mu-Rad  apparatus  sold  everywhere, 
write  for  literature! 


MU-RAD  LABORATORIES,  INC 

804  FIFTH  AVENUE,  ASBURY  PARK,  N.  J. 
ALWAYS  MENTION  Q  S  T  WHI V  WRITING  TO  ADVERTISERS 


Digitized  by 


LET'S  MAKE  THIS  A  REAL  RADIO  CHRISTMAS 

The  Holiday  season  is  going  to  mean  increased  Radio  Sales.  THE  EBY  SILENT 
SALESMAN  (illustrated  below)  will  assist  you  in  making  quicker  sales,  as  the  pros- 
pective customer  can  wait  on  himself. 


Full  information  as  to  specifications  and  prices  of  posas  pr.ntcd  on  the  oacK,  v^ut 
shows  our  complete  line,  and  our  large  stock  means  immediate  deliveries. 
Invest  in  two  of  these  attractive  boards.    They  will  pay  for  themselves  the  first  week. 
THE  H.  H.  EBY  MANUFACTURING  COMPANY,  Philadelphia,  Penna. 


Trade  Mark 


BKUMA  YRLSBUG 


Reg.  Ap.  For 


Attentive 


Who  U.e 


Dodge  One  Dollar  Radio  Short  Cut 

Have  Mattered  Code  in  Minutes  instead  of  Weeks. 
Have  Qualified  for  Exam  in  Hours  instead  of  Months. 
Have  Succeeded  After  Failing  with  Other  Methods. 

Send  one  dime  for  Code  Memorizing  Records  made  by  Our  Beginners  in  Twerre 
Radio  Districts,  who  now  are  Licensed  Operators.  Know  what  others  have  done. 
Realize  what  yon  may  do. 

FOR  EACH  DIME  OF  COST  OUR  METHOD  SAVES  DOLLARS 
Usually  pays  to  Investigate  B4  U  BI 
PRICE  WILL  ADVANCE  JANUARY  1st 

C.  K.  DODGE  Box  210  MAMARONECK,  N.  Y. 


SPECIALS 
MURDOCK  PHONES  No.  56 

2000  OHM  $3.98 

3000  OHM  ,$4.98 

Variometers  &  Variocouplers 
Best  Grade  Guaranteed 

VARIOMETERS  LESS  DIAL  $3.98 

VARIOCOUPLER  LESS  DIAL.  .  .$3.98 

Add  60*  for  3"  Dial 
Mailing  Charges  on  Each  Item  10*     Send  Your 
Order   At   Once  As  There  Is  Only  a  Lj 
Supply  Left. 

THE  RADIO  SHOP 

BOX  ;124 

New  Brunswick,  N.  J. 


DENVER 


9ZAF 


KLZ 


REYNOLDS 
RADIO  CO. 

1534  Glenarm  St. 
LARGE   RADIO  DISTRIBUTORS 


E 


VERETT 


PHONES 
$g  50 


Not  the  Lrudest 
But  the  <  learest. 
At  your  dealers,  or  write 

EVERETT   ELECTRIC  CORP. 
320  Broadway,  New  York 
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PRICE  $6.00 

The  3YQ  safely  meet* 
the  exceptional  demands 
of  the  new  Armstrong 
Super  -  Regenerative  Cir- 
cuit. 


Make  It  a  Radio  Christmas 
withl3YQ  Transformers 


Nothing  is  closer  to  the  heart  of  your  friends  than 
Radio.  Guide  yourself  with  this  thought  in  selecting 
gifts  for  them. 

And,  of  course,  you  want  to  give  them  the  best.  If  you 
are  giving  a  complete  set,  select  the  type  using  3YQ 
Transformers  for  audio  frequency  amplification. 
If  you  are  having  a  set  specially  assembled,  specify 
3YQ  for  maximum  amplification  without  distortion. 
And,  if  you  or  your  friends  are  constructing  laboratory 
or  parlor  receivers,  you'll  want  the  3YQ. 
The  Christmas  Spirit  is  a  spirit  of  friendliness  that 
says  only  the  best  is  good  enough.  That's  the  spirit 
we  put  behind  the  manufacture  of  3YQ  Transformers 
all  year  'round. 

Remember  the  name — 3YQ.  Get  them  from  your 
dealer. 


Federal  Institute 

of 

Radio  Telegraphy 

2nd  &  Federal  Sts.,    Camden,  N.  J. 
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CUW1ED  ADVERTISEMENTS 

St*  cents  per  word  p«r  insertion.  In  advance.  Name 
and  address  must  be  counted.  Each  Initial  counts 
ea  one  word.  Copy  must  be  received  by  the  10th  of 
Month  for  succeeding  month*s  issue. 

FOR  SALE:  Grebe  CR-9  regenerative  receiver,  de- 
tector, end  two  stage.  Bought  new  June  last;  per- 
fact  condition.  List  $130.  First  money  order  $100 
it.    Sidney  Adams,  Rock  Hill,  S.  C. 


FOR  SALE:  Westinghouse  R.A.  Tuner,  Perfect  Con- 
dition, $50.    R.  B.  Andrews,  329  N.  4th  St.,  Olean,  N  Y. 

FOR  SALE  J-Ray  Gap.  $20;  1  K.W.  transformer, 
$20,  with  condenser  $30;  1  %  KW  Transformer.  $18; 
1%  K  W.  O.T.  $8.00;  National  Portable  Typewriter 
$35;  Amrad  1  K.W.  Gap.  $16;  Det.  &  2  step  $30.  Cash 
anJy^  Lawton  Biddle,  442  Bosart  Ave,  Indianapolis,  lad. 


BARGAINS:  Paragon  RA6  $26.95;  43  Plate  Variables 
$2.95;  Manhattan  Phones  $1.95;  VT  Sockets  $0.95; 
Burned  Audiotron  $130;  4  Pole  DT  non-capacity 
Switch  $2.45;  1  KW  Thordarson  Type  R  $24.50; 
Grebe  12  Stud  Rotary  with  Induction  Motor  $19.75; 
Boston  Key  $4.25;  Oil  Condenser  $9.75;  Wide  Ribbon 
Oscillation  Transformer  $4.95;  10  Amp.  Ammeter 
$3.95;  Aerial  Switch  $1.95;  Magnavox  Instruments 
10%  off.  Robt.  Bishop,  Locust  St.,  Lockport,  N.  Y. 

STANDARD  REGENERATIVE  radiophone  receiver 
Including  detector.  Bradleystat,  $39.00.  Sydney  Bod- 
dlngton,  Elmhurst,  Pa. 

GENUINE  LITZEN-DRAHT  WIRE.  3x16x38  (  48- 
Strands),  enameled  with  two  wraps  of  natural  silk. 
One  and  a  half  cents  per  foot  or  $5.55  per  pound 
(approximately  400   feet).       Shipped  prepaid   to  any 

Eint  in  the  United  States.  R.  D.  Borden,  650- 
unsey  Building,  Washington.  D.  C 

NEW  WESTERN  ELECTRIC  Loud  Speaker  $120; 
Western  Electric  N-( Peanut)  tubes  and  sockets  $7. 
Radiotron  201 's  $5.00.  202'%  $6.00.  Remler  Van- 
•meter,  $5.  Radio  Corp.  A  Batt.  Potentiometer  $1.25. 
Variocoupler  and  two  Variometers  set  $10.  All  new 
H.  E.  Bussey.  Box  1698,  Atlanta.  Ca. 

FOR  SALE:  Clapp-Eastham  Special  Panel-type  "High 
Tone"  Spark  Transmitter — Range  Vi  to  2  Kilowatt. 
Complete  with  Sollenoid  Aerial  Switch — Excellent  con- 
dition and  very  reasonable — write  for  information 
and  picture.  Chas.  Brain,  Allan  Apartments,  Spring- 
field, Ohio. 

NEW  TYPE  Western  Electric  VT  2's  at  $6.40,  5  watt 
ar  amplifier.    R.  Breunig,  2252  Roscoe  St.,  Chxago,  111. 

RADIO  FREQUENCY  AMPLIFIER,  two  step,  moun- 
ted on  Formica  Panel — it  works — $20.  Tubular  Audio- 
tron with  cabinet,  $10.  Write  for  list  of  other  in- 
struments.   Brown,  123H  Page,  Dallas,  Texas 

TWO  ATWATER-KENT  Variometers,  one  Vario- 
Coupler  9  $7.00  £a.  Two  Croft  Variometers  (9  $4.50 
Ea.  One  Croft  Vario-Coupler  (180°)  <g>  $4.95.  One 
Home  combination  detector  and  two-step  Amplifier 
f  $49.00  Ea.  One  Home  Detector  Unit  @  $12.50  Ea. 
One  Kennedy  type  281  Receiver  O  $70.00.  One  Ken- 
nedy type  521  Amplifier  @  $45.00  Ea.  and  many 
ether  bargains,  all  guaranteed  perfect.  If  you  have 
anything  to  sell  or  trade,  write  us.  Buyrite  Co.,  P  O. 
Bon  82,  (Benson  Station),  Omaha,  Nebr. 

COMPLETE  Variometer  Parts  with  Hardware  $1.10. 
Guaranteed  Perfect.    Norvell  Can  field,  Luverns,  Minn. 

RUBBER  STAMP  with  large  call  leters  50c;  Radio* 
gram  and  Relay  Radiogram  blanks  25c  per  hundred 
Peat  Cards  60c  hundred.  Send  us  your  orders.  Caro- 
Printing  A  Stamp  Co.,  Wilmington,  North  Caro- 


S  KW  ROTARY  CONVERTER.  Make  offer.  Robert 
ftf.  Chase,  Plymonth,  New  Hampshire. 

FREE:  With  each  Moorhead  detector  tube  $5.00,  we 
will  give  one  Fade  receiving  rheostat.  With  each 
R-3  Magnavox,  $45.00.  we  will  give  two  No.  2IS6BP 
large  Burgess  "B"  batteries.  Chesanlng  Electric  Ca* 
Chesaning, 
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WESTERN  ELECTRIC  PHONES.  $8-80. 
tector  Amplifier  tubes;  Rat  plate,  $4.85.  German  H.W. 
ammeters  list  $8.50.  special  $3.95.  Jewell  D.  C  asm- 
meters.  $4.25.  Magnavox,  $36.00.  Add  postage). 
Send  stamps  for  descriptive  matter.  E.  Coffin,  8819 
88th  Street.  Wood  haven,  N.  Y. 

A  REAL  BARGAIN  a  5  watt  C.W.  and  fone  set  induc- 
ing 1  Western  Elec.  V.T.  2,  radiation,  fil„  plate  cur- 
rent, plate  voltage;  meters:  200  watt  motor  generator, 
fil.  trans..  RC  inductance.  Federal  microphone,  var. 
cond.,  filter  cond.,  choke;  mounted  on  panel  with 
aluminum  bracing,  wired  reverse  feedback.  Shipped 
C.O.D„  $125.00.  Bruce  Cranz,  46  N.  Balch  Su.  Akron, 
Ohio. 

9BUD's  20  WATT  CW  &  fone  heard  on  boVi  coasts 
in  one  week  on  detector,  1XM.  2BUM.  6AJH,  7 ABB, 
3GG  Can.  Radiating  3TC  Amps,  on  185  M  a  bargain 
at  $250.00  for  everything  as  advertised  last  month. 
Box  067,  Ogden,  Iowa. 

FOR  SALE:  Complete  radio  receiver  800  meter  max- 
imum, detector,  two  steps.  Storage  battery.,  B  batteries, 
phones,  tubes,  and  Magnavox.  Perfect  condition.  Bar* 
gain  at  $150.00.  All  inquiries  answered.  G.  S.  Cush> 
man,  817  Wellington  St.,  Flint,  Mich. 


WANT:  500  cycle  set.  Cash  or  trade  RC  West.  Re- 
ceiver. 2UA. 


NEW  15  dial  omnigraph — $20  takes  it.  M.  Del  Monte, 
851  Vernon  Pk.  PL,  Chicago.  111. 


FOR  SALE:  Doran  short  wave  regenerative  A  two 
step.  $100.  cost  $130;  King  Am-Pli-Tone,  $90;  Two 
General  Electric  R.F.  amplifying  transformers.  $5  each. 
Above  slightly  used,  guaranteed  as  good  as  new.  Sent 
Postpaid.  Jack  Dunham,  49  Overlook  Circle,  New 
Rochelle,  N.  Y. 

500  CYCLES  FOR  THE  PLATE— «4  KW  Motor  Gen- 
erator  $42.50;  V*  KW  Motor  Generator  $45.00;  %  KW 
Navy  Panel  QUENCHED  TRANSMITTER  Complete 
Including  Motor  Generator,  fine  for  school  instruction, 
cost  $150.  Sell  For  $85.  Vfc  KW  Marconi  Synchronous 
Transmitter  Complete  Including  Motor  Generator 
$55  00.  Above  is  all  500  cycle  Apparatus.  Wavy  In- 
struction Set,  consists  of  Seven  Stations  $35.  Army 
53  ft.  Sectional  Pole  $25.  Navy  receiving  Sets  $22.50 
Quenched  Gaps  $4.00.  Ley  den  Jars  $2.25.  All  Guar- 
anteed Perfect  Condition  Prompt  Shipment.  George 
Eaton,  1915  South  Twelfth,  Philadelphia,  Pa. 

TUBES:  Radiotron  amplifiers  $5.00;  Cunningham 
amplifiers  $5.00:  Western  Electric  VT-1  $7.00;  VT-2 
$8.00;  Westinghouse  dry  cell  tubes  WD- 11  $8.00. 
Kenotron  $6.00.  All  the  tubes  have  been  used  very 
little.  Have  two  or  three  of  each  kind  to  dispose  of. 
A.  M.  Elliott,  621  No.  Fifth  Ave.,  Phoenix,  Arizona. 


FOR  SALE:  Ten  (10)  Dynamotors:  Motor  Side  8 
volts;  Generator  Side,  600  volts;  Manufactured  for 
the  United  States  Aviation  Service.  Price  $35.00 
Eksaf  Trading  Company,  1515  Eastern  Parkway, 
Brooklyn,  N.  Y.  

FOR  THIRTY  DAYS:  Radiotron  tubes,  detector — 
$5.00,  Premium  Composition  Socket.  Amplifier — $6-50, 

Sremiura  Socket.  Erado  Variometer  $5.00,  premium 
terling  Rheostat.  Erado  Variocoupler — $4.50,  pro* 
mium  Sterling  Rheostat.  Many  others.  Write  for 
our  list  of  premiums.  Enid  Radio  Distributing  Cow 
Enid,  Oklahoma.    Radio  WNAF. 

VACUUM  TUBE  SOCKETS  50c  each.  Money  back 
guarantee.    I.  Fonger,  145  Pine  St.,  Muskegon,  Mick. 


SELL  .set  of  Duo-lateral  coils,  new. 
Rochester,  Minn. 


Carl  Frank. 


MUST  SELL:  Thordarson  1K\A  25.000  V  Trans- 
former $'»2.50;  \"  plate-glass  oil  condenser  .008  mfd. 
holds  50,000  V  on  "sink"  $30.00;  Benwood  Rotor  $4  00} 
heavy  Boston  Key  $4.0C;  standard  slide  projection 
machine,  made  by  DARLOT,  Paris,  fine  for  clubs,  etc, 
complete  with  1000  watt  concentrated  Air  nent  lamp, 
cord,  bargain  for  $60.00.  Guaranteed.  Sent  Express 
C.O.D.  for  1-3  amount  to  show  good  wilL  W.  E. 
Gemmlll,  434  N.  Beaver  St.,  York,  Pa. 

BURNT  OUT  Tubes  Repaired.  All  makes  of  detector 
$3.00.  All  amplifiers  A  5  watt  tubes  $3-50.  Satis- 
faction guaranteed.  Gillmore,  46  Thomas  St^  New- 
ark. N.  J. 

DETECTOR  PANELS,  Bradleystat  or  Klosner  con- 
trols, $6.    Lloyd  Gress,  A  base  on.  New  Jersey. 
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BARGAIN:  Combination  tuner.  Variometer  sot.  Do- 
toe  tor  1  stop,  tunor  R.F.  Vernier  rheostats.  Honey- 
comb Coil  sot,  3  vernier  condenser*.  All  new  equip- 
Bwt,  $40.  New.  Absolutely  unused  "Klco"  145 
volt  storage  B.  cost  $21,  take  $14;  terms  COJX  H. 
Ofo,  Boouvtlle,  Ind.  Box  32. 

WESTINCHOUSE  R  C  $100,  Senior  52.  Junior  15. 
All  new  guaranteed.  Retiring  from  business.  H.  E. 
Peek,  52  Governor  St*  Providence,  R.  I. 


WANTED:  C  W.  Sell: 
Murdock  O.  T„  $2.00. 
Mass. 


K  KW  Thordarson,  $8.00. 
Wintbrop  Packard,  Canton, 


TRANSMITTING  GRIDLEAKS  5000  Ohm  Radio  Corp- 
oration, Five  Watt  size  $1.10;  Fifty  Watt  size  $1.65; 
post  paid.  Philadelphia  Wireless  Sales  Corp.,  1533 
Pine  St,  Philadelphia,  Pa. 

BARGAIN:  Slightly  used  detector  and  2  step  am- 
plifier with  bakelite  panel,  cabinet  and  Jacks  $35.00. 
M.  S.  Powell,  Glen  Ridge,  N.  J. 

STORAGE  BATTERIES:  Gov't  Signal  Corps  Edison 
3  cell,  type  BB-4  $430  and  Willard  4  cell,  type  SYR- 
13  $4.25.  Willard  light  weight  40  A.  H.  for  Aeriola 
tubes  $5.50.  Edison  6  V.  $5.00.  Edison  Elements 
*  10c  pair.  AH  new,  remarkable  bargains,  act  quick, 
cash  with  order.  Several  bargains.  Complete  receiv- 
ing outfits.  Two  stage  amplifiers.  Three  tube  Arm- 
strong Super  set.  Almost  new  4  tube  C.W.  &  Phone 
Transmitter.    Quality  Radio  Shop,  Richmond,  Indiana. 

TEN  PER  CENT  discount  on  all  standard  radio  goods. 
Superior  two  step  Amplifier  $?5  00.  Radiotron  De- 
tectors $4.25,  Amplifiers  $5.75,  Trans- Atlantic  Phones 
$8  00,  5  volt  210  Amp.  hour  Batteries,  $29.75.  Horn- 
chargers  $15.75.    QST  Radio  Service,  Williamsport,  Pa. 

TWO  STEP  AMPLIFIER  panel  $26.00.  Two  step  am- 
plifier in  cabinet  $29.00.  Both  the  above  are  equipped 
with  General  Radio  transformers.  Chesaning  Electric 
Co.,  Chesaning,  Mich. 

SELL:  Reinartz  tuner  with  detector,  $23;  two  step, 
$28;  detector  and  two  step  $32;  3  tubes  $12;  etc 
N.  Raskhodoff,  112  Everett  St„  Springfield,  Mass. 

GENUINE  GERMAN  TELEFUNKEN~ VALVES^  20 
Watt  (output)  transmitters  with  oases,  $14.75;  De- 
tector-Amplifier valves,  flat  plate  grid  type,  $3.95 
each;  2K.W.  240  cycle  500  volt  4  amp.  output  Diehl 
motor- generator  with  D.C.  drive  $45.00;  0-5  Jewell 
filament  ammeters,  $3.65.  Robert  fc.  Goll,  1342  East 
t2nd  St„  Brooklyn,  N.  Y. 


RADIO  REPAIRING — anything  but  tubes.  Send  us 
your  apparatus  that  won't  work.  We'll  make  it  "per- 
colate** .  or  charge  you  nothing.  Prices  quoted  for 
your  approval  before  we  begin  work.  Only  bona  fide 
advertised  radio  repair  shop  in  the  U.  S.  Repair 
Dept.,  Radio  Panel  Shop,  Junction  City,  Kansas. 

FOR  SALE:  Omnigraph  2  Jr.  with  25  dials  $1230; 
Double  coil  mounting  with  25  and  35  coils  $4.00; 
Spark  gap  $1.00.  Louis  Ratisseau,  3512  Ave.  P. 
Galveston,  Texas. 

HONEYCOMB  Coil  Regenerative,  including  Coils  and 
Radiotron  Detector  $50.00.    Box  205.  Williamsport,  Pa. 


CALIBRATED  CHOKE  Coils  for  "Reinartz  Receiver" 
200—250 — 300  meters.  No  stamps.  Cost  of  choke 
50c     J.  F.  R.,  Radio  1QP,  South  Manchester,  Conn. 


BARGAINS  Two  receiving  sets;  one  Honeycomb,  two 
step;  Other  spiderwebs.  $150  and  $50.  Write  for  de- 
tails to  a  C  Schmid,  319  E.  Wis.  Ave.,  Neenab,  Win. 

FOR  SALE:  Westing  house  RA  Regenerative  tuner, 
$45.  Loader,  $4.  Storage  Battery,  $15.  Raymond 
Schlegel,  1115  N.  Negley  Ave.,  Pittsburgh,  Pa. 


ATTENTION:  Closing  out  large  stock  of  fo 
makes  of  radio  apparatus  and  parts  at  10%  discount. 
Write  stating  make,  name,  number  and  list  price  of 
apparatus  wanted.  Herman  W.  Selkel,  45- 15th  Ave*, 
Columbus,  Ohio. 

FOR  SALE:  Klitzen  det.  and  2  step,  with  plug,  $30.0$ 
G.  Edwin  Smith.  515  N.  Fla  Ave,  De  Land.  Fta. 

SELL  FOR  BEST  Offer  1  Brand  New  CORONA  Type- 
writer and  Traveling  Case;  never  used.  C.  L.  Seeaera, 
Dresden,  Tenn. 

FOR  SALE:  Regenerative  receiver  detector,  two  step 
with  tubes  $75.00;  also  detector  2  step  $30.00:  two 
step  $25.00;  detector  panels,  $5.00.  Ruseel  Waits, 
Vineland,  N.  J. 

IRON  CLAD  EXIDE  storage  batteries,  5  volt,  lit 
ampere-hour,  never  used,  cost  Government  $59,  shinn- 
ed free.  $25.00;  VT-2's,  $9.00,  Genuine  12000  okm 
Lavite  resistances,  $130.  43  plate  variable  condensers, 
unmounted,  $3.00.  >fc  estern  Instrument  Repair,  ' 
N.  Fairfield  Ave,  Chicago,  III. 


FOR  SALE*  ODSD's  1K.W.  synchronous  spark  A  real 
set  at  a  real  bargain.  Write  for  description,  price  and 
DX  records.    612  East  A  Ave..  Hutchinson,  Kansas. 

INVENTORS:  Protect  your  invention  through  A.  WL 
Wilson,  Inc.,  Washington,  D.  C.  Over  20  years  of 
efficient,  expert,  confidential  service.  Skilled  in  Ranis* 
Electrical,  Chemical,  and  Mechanical  fields.  Our  1921 
illustrated  Booklet,  giving  much  necessary  and  very 
uselul  information  which  every  inventor  should  knew, 
will  be  sent  free  upon  request.  Prompt  and  careful 
attention.  Highest  references.  Moderate  fees.  Send 
sketch  or  model  for  our  careful  opinion  and  preliminary 
advice.  Write  today  to  A.  M.  Wilson,  Inc.,  (Radio 
3ARH)  310-16  Victor  Building,  Washington,  D.  C 
(Successor  to  business  esablished  in  1691  by  A.  M. 
Wilson). 

FOR  SALE:  I  am  giving  up  radio  and  offer  the  follow- 
ing sets:  1.  One  of  the  best  radio- frequency  sets 
made,  capable  of  remarkable  i  Mig  distance  reception 
under  proper  conditions.  ConsL  %s  of  three  radio,  de- 
tector and  two  aud'o,  etc.,  enc  osed  in  beautifully 
finished  mahogany  cabinet;  also  loop  aerial.  Price  in- 
cluding six  tubes,  $150.00.  2.  Also  my  short  and  long 
wave  multiple  switch  tuner,  with  detector  and  two 
stage  amplifier,  together  with  8  D.  L.  coils,  plug  and 
phones.  Price,  including  three  bulbs.  $75.00.  Both  off 
above  receiving  sets  are  decided  bargains  at  prices 
quoted.  H.  H.  Wilkins,  134  Berkeley  Avenue,  Bloom- 
field,  N.  J. 

200-20,000  Meter  Receiver  including  Radiotron  $35.06. 
Box  205,  Williamsport,  Pa. 

RADIO  DEPARTMENT  for  sale  in  a  department  dry 
goods  store,  a  small  selected  stock  with  a  receiving 
and  broadcasting  station.  The  only  department  in  S 
city  of  25,000.  No  charges  for  rent,  heat  or  light  for 
the  first  year.    Address,  C.  S.  Wise,  Logansport,  Ind. 


RADIO  FREQUENCY  TRANSFORMERS  150-600 
meters  $3.75,  Bakelite  vario  couplers  $4.00,  Moulded 
variometers  $5.00,  Cunnningham  detector  tubes  $4.70, 
Amplifiers  $5.20,  Western  Electric  VTls  $730..  VT  2 
$5.00,  R-3  Magnavox  $39.50.  Reduction  on  all  Radio 
supplies.    Saginaw  Radio  Service,  Saginaw,  Mich. 

BARGAIN:  Storage  Battery,  Tunit,  3  Coil  Mounting, 
Crocker- Wheeler  Charging  Generator.    Nat  Sauberman, 

769  E.  163  Street.  New  York  City. 

ITS  NOT  VOLUME  you  want  but  DX  and  clarity. 
4GL  Radio  Frequency  Transformer*  do  the  trick.  Made 
right;  priced  right.  Savannah  Radio  Shop,  1223  East 
Duffy    Street,    Savannah,  Ga. 

USE  "SIX-BY-SIX"  UNITS  to  build  any  circuit  you 
want — regenerative,  super-regenerative,  super-heter- 
odyne or  any  other.  Complete  sets  $10  up.  Catalog, 
hook-ups  and  information  free.  Radio  Panel  Shop, 
Junction  City,  Kansas. 

ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


WE  NEVER  WON  a  beauty  prize  but  4GL  Radio 
Frequency  Transformers  sure  do  the  work.  $3.15  each, 
postpaid,  from  factory  to  you.  Range  200-600  motors. 
Circuit  with  each  transformer.  Savannah  Radls 
Shop,  1223  East  Duffy  Street,  Savannah,  Georgia. 

LOOK — One  new  R-2  Magnavox  $70.00,  One  Packard 
16.500  v  1  KW  transformer  $20.00.  Arthur  Walssr, 
Chesaning,  Mich. 

CLAPP-EASTHAM  "ZRF**  Regenerative  Receiver 
(3  circuit)  $16.  Weed,  Post  Office  Box  1331,  Nov 
Haven.  Connecticut. 


BUILD  YOUR  OWN  Edison  B  Battery.  Write  for 
lull  instructions.  Everything  in  Radio.  1KM  116 
Pleasant  Street,  Maiden,  Mass. 


MUST  SELL:  Regenerative  Heard  every  district  bat 
7.  W  KW.  Spark.  Make  offer.  Send  for  list.  Guy- 
att,  31   Palisade  Ave„  Bogota,  N.  J. 

FOR  SALE:  One  France  F.  F.  Rectifier.  Ten  Dol- 
lars.    One  Tuner,  contains  Remler  Variocouplor  two 
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plug  lato  _ 
tiara*?,  Kinsley,  Kansas. 


with  feed  back.  TWrty  Dollars, 
fomt  tkna  coll  ■ouataf.  C 


TRANSMITTER  Acme  transformer  oao  kilowatt 
mounted,  large  oscillation  trap  •  '*»n»r,  tares  Taor- 
earson  oil  cooooaoors,  super  Beaweod  gap.  e 
horsepower  induction  motur.  r*a»t*l  money 
fifty  dollars.    T.  D.  Haubner,  Rivor  Edge,  N.  J. 

ACT  QUICK  SALE:  Oak  Cabinets  6x6*1x16  witk 
genuine  ft  Calaroa  Panel  $3.75.  Haupt  Radio  Supply 
Co^  2442  Ogdoa  Ave.,  Chicago,  IIL 

NEW  DETECTOR  oao  step  amplifier  $13.50.  Regen- 
erator and  two  step  amplifier,  $75.00.  Other  appa- 
ratus.  A.  Havasy,  66  Henry  St.,  Passaic,  N.  J. 

ISO's  DX.  Spark  transmitter  cheap.  Other  equip- 
ment.   AU  like  new.    H.  Walleze,  Danville,  Penna. 

FOR  SALE:  3  SX.  143  Tuners  made  by  the  Wire- 
less Specialty  Co.  of  Boston,  for  the  U.  S.  Navy 
known  as  I.  P.  500.  Listed  in  the  Radio  Corp.  Cata- 
logue at  $500.     WU1   sell   for   $200.     They  are  In 

Kfect  condition.  Eksaf  Trading  Company,  1515 
item  Parkway,  Brooklyn,  N.  Y. 

SELL  OR  SWAP  New  Radio  Corporation  OT,  antenna 
ammeter,  filter  reactor,  magnetic  modulator,  micro- 
phone, filter  and  coupling  condensers,  set  golf 
clubs,  K.  at  E.  log  duplex  slide  rule  and  draftsman's 
outfit.  Want  Baldwins,  good  loud  speaker,  typewriter, 
or  what  have  you.    B.  L.  Htnnant,  Wilson,  N.  C. 

FOR  SALE:  Acme  200  watt  CW  Transformer.  $14.00. 
Radio  Corporation  Inductance,  $5.00.  Tungar  Battery 
Charger,  $12.00.  King  Amp'itone,  $5.00.  Two  UV- 
201s,  $5.00  ea.  Murad  R.  F.  Transformer,  $4.00.  Am* 
rod  Basketball  Variometer,  $4.00.  Murdock  43  plate 
variable,  $3.00.  21  plate,  $2.00.  A.  Hengelbrok,  022 
Washington  Ave.,  Newport,  Ky. 

BARGAIN:  lFV's  1  KW  synchronous  spark  set.  Price 
$50.00.    Charles  Howe,  Mt.  View  Pk,    Cape  Elizabeth, 

THE  CALL  1FD  has  recently  been  assigned  to  my 
station.  Will  appreciate  card  from  anyone  hearing 
same.   James  L.  Hubbard,  Norwich,  Conn. 

GOVERNMENT  RADIO  H  KW  Panel  Transmitter 
complete  $55.00  KW   Synchronous   $55.00.  M 

KW  500  cycle  Motor  Generator  $42.50.  Send  for  list. 
Eaton,  1915  South  Twelfth,  Philadelphia. 

0MNIGRAPH  No.  2  junior  with  ten  dials.  Good 
condition.  $12.  David  Inglis,  1025  Baldwin,  Aaa 
Arbor,  Mich.  

ALL  PARTS  AND  ACCESSORIES  for  radio  you  can 
buy  from  the  manufacturer  cheap.  Get  price  list. 
Irving,  117  E.  129th  St.,  New  York. 

SELLING:  Several  new  molded  variometers  with  Grebe 
dial  $6  each.    J.  Jacobs,  65  West  127  St^  New  York. 

FOR  SALE:  Two  hundred  watt,  five  hundred  volt, 
motor  generator,  new.  A.  R.  John,  315  Pleasant  St* 
Dayton,  Ohio. 

FOR  SALE:  1  General  Radio  variable  condenser  type 
1 52- A,  $10;  oae  ditto  type  101-L,  $15;  1  Acme  modu- 
lation transformer  A -3,  $3.50;  one  500- watt  1000- volt 
generator  $50;  one  500- watt  de Forest  oscillioa  tube, 
$60.    N.  B.  Judkins,  Bon  571,  Warren.  Mass. 

•ELL;  New  %  KW  Thordarson  Type  R.  $15;  aerial 
•witch  $1;  4  sections  Murdock  moulded  condenser,  $7; 
Arlington  loose  coupler,  $6;  emnigraph,  $11.  W. 
Kates.  409  South  Ave.,  Wilkinsburg,  Pa. 

TELEFUNKEN  ft  KW  500  cycle  ship  set.  New  $250; 
Crocker-Wheeler  500  cycle  motor  generators  for  tube 
sets  $75.  Four  cylinder  gasoline  power  units,  complete 
Western  Electric  broadcasting  outfit  with  power  am- 
plifier loud  speaker  and  tube,  3  KW  transformer  $20. 
Henry  Kienzle.  501  East  54th  St„  New  York. 

BARGAINS:  ISO  Volt  Edison  "B"  Battery,  complete 
{16;  Adams  Morgan  Special  40.OO0  Volt.  1KW  Trans. 
$20.;  Regenerative,  Det.  and  2  Step,  $90.  Numerous 
parts.  Cheap!  Details  upon  request.  Home  harpers. 
Special  Price,  $16.50.  All  Apparatus  Brand  New. 
Joha  Keunetl.  Box  102,  Passaic.  N.  J. 

Z-NITH  REGENERATOR,  $30;  set  At  water- Kent  vari- 
ssnstsis  e\  coupler,  switches,  kapha  aad  dials  complete 


in  original  boxes.  $25;  Amrad  half  KW^jMB> 
plated,  $10;  Thordarson  spark  coil,  $2;  6  uaffisTfla 
condenser  4)017,  $10;  Balanced  variable.  .0625 
msreial  make,  610;  French  Army  typo  STer  3  stage  AwF. 
amplifier  with  adaptors  for  American  tubes,  $30;  6 
tooth  aluminum  rotor  IS  inch  diameter,  I  %  inch  face, 
12  inch  to  inch  thick  BakeUto  center,  fits  %  lack 
shaft,  aever  used  $20;  Siemens  A  Halske  H.W.A.  16 
amp.  scale,  aeeds  repair  $6;  Amrad  half  KW  resist* 
anco,  $4;  Jewell  thermo-ammeter  15  amp.  scale,  $10} 
Blitzen  transformer  1KW,  $25;  .01  Mfd.  Dubilier,  $30; 
Clapp  Eastham  enclosed  rotary,  motor,  attached,  $20j 
Thor  O.T„  $5;  Audiotroa  adapter,  $1.  9RR,  1117 
Askew,  Kansas  City,  Mo. 

SELL:  Benwood  Inductance,  $5.00;  Roller  Smith  H.W. 
0-2.5.,  $3.50;  D.C.  Milliammeter.  $4.00;  Four  one  MfeV 
Condensers,  $5.00;  Acme  200  Watt  Mounted,  $15410: 
Shramco  Rheostat,  $1.00;  Two  5000  Leaks,  $1.50.  C. 
J.  Lawson  Jr.,  Landscape  Ave.,  Yonkers,  N.  Y. 

FOR  SALE:  Reinartz  tuner  with  two  steps;  United 
Wireless  Transformers;  Thordarson  T-2  Transformer. 
For  complete  description,  write  Radio  9AZA,  White- 
water, Wise. 

WIRE  YOUR  SET  WITH  COPPER  BRAID  Instead  of 
solid  wire.  Reduces  radio- frequency  resistance  almost* 
to  zero.  Contacts  certain,  and  never  work  loose.  Wire 
never  breaks.  No  distributed  capacity.  Quick  and 
easy  to  work.  No.  16  contains  96  No.  36  bare  copper 
wires.  Six  feet  for  25c.  Radio  Panel  Shop,  Junction 
City,  Kansas. 

FOR  SALE:  %  KW  Acme,  $14;  ft  KW  TWdarsoa, 
$13;  V,  HP  Rohbn*  Meyers  Induction  Motor,  $25;  Fi- 
delity 3400  RPM  Motor.  $15;  Dubilier  .007  M.00O  volt, 
$24;  5  stud  Benwood  $15;  Tuska  Home  Made  Regen- 
erative. $20.    James  Marx,  932  No.  5th,  Reading,  Pa. 

CLAPP-EASTHAM  H.R.  receiver  with  H.Z.  amplifier, 
sixty  dollars.  Baldwin  "C"  headset  ten  dollars.  Mag- 
navox  thirty-five  dol'ars.  All  new.  Ridgewood 
Orchard,  Winchester,  Virginia. 

F^R  SALE:  Amrad  Tuner  2596.  $45;  also  Arlington 
loose  Coupler,  $5.    Newton  Matteson,  Shinglehouse.  Pa. 


SELL:  Set  of  Hawkins  Guides. 
Ala. 


John  Moore,  Gadsdoa. 


6  MACNAVOX  MODEL  (L  S2)  with  15"  Horns,  $45 
each;  6  New  6  V  100  A  Vesta  Storage  Batteries,  $14 
each;  $350.  Magnavox  power  amplifier,  $225;  Grebe 
CR5,  $45.  Seymour  W.  Mayer,  170  Overlook  Circle. 
New  Rochelle,  N.  Y. 

SELF-THREADING  PULLEY  for  aerial  pole.  Can 
thread  rope  thru  pulley  from  ground.  No  need  to 
take  pole  down  or  climb  it.  Only  $1.35.  Address,  A. 
R.  Moreton,  Marsh- Place,  Waterloo,  Iowa. 

WANTED:  1  KW  Spark  transformer.  High  voltage 
preferred.     Also  Synchronous  motor.     Radio  2AWZ. 

BARGAINS:  Combination  Variometer  and  Coupler  $2.50 
each.  Chart  showing  hookup  free.  13  plate  Variable 
Condensers  $1.75  each,  23  plate  $2.00,  43  plate  $2JEfr 
All  goods  guaranteed.  Postpaid.  Cash  with  ordm 
Modern  Tool  A  Mfg.  Co.,121  Opera  Place,  Cincinnati 
Ohio. 
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RENEW-READY  B-BATS  consist  of  large,  fresh,  seam- 
less flashlight  cells  In  handy  hardwood  case.  In- 
stantly accessible.  Cells  have  extra  heavy  sine  and 
long  life.  Detector  sire,  24  volts,  $3.00:  amplifier 
size,  45  volts  $5.50;  Magnavox  size,  255  volts,  $27  SO. 
Renewal  cells,  10c  each,  16  for  $1.50.  Radio  Panel 
Shop,  Junction  City,  Kansas. 

FOR  SALE:  1  KW  sending  set.  Complete.  Rotary 
spark  gap,  110  volt  Thurston  transformer,  condensers, 
helix,  key.  Make  offer  to  Howard  McCormick,  266 
Conover  St,  Burlington,  N.  J. 

FOR  SALE:  Atwater-kent  Variocoupler  with  panel. 
Beautiful  job.  New.  $10.00.  Large  number  other 
bargains.    Send  for  list.    J.  A.  Murray.  Kalida.  Ohio. 

OUR  OSCILLATOR  ATTACHMENT  makes  any  re- 
generative receiver  super-regenerative.  In  cabinet, 
$40;  mounted  open,  $35;  parts  only,  $25.  RasUs 
Panel  Shop,  Junction  City,  Kansas. 

HERE'S  YOUR  CHANCE »  Have  4  cylinder  Henderson 
Motorcycle,  perfect  condition,  recently  overhauled,  to 
exchange  for  1  KW  2000  volt  D.  C.  motorgeaerator 
with  A.  C.  Drive.    Must  ha  of  reputable  manufacture 

ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 
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£*  fcs  perfect  eaaUHtJon.  Will  nD  — tercyefa  far 
llMkM.  Good  for  70  nuavh.  Writo  for  appointaeent. 
*****  E.  Coll.  1341  E.  Had  Street,  Brooklyn,  N.  Y. 

WlAfiLCSS  TELEPHONE,  we  near  Kaasae  OtrTmiZ, 
"■n,  on  o  aiafle  nolo.    Do  you?    There  Is 
•lc  in  tko  air  eocn  moinf,  and  too  living 
the  artist*  coo  bo  reproduced  io  four  own 
I  enjoyed  hy  you  and  your  friooda.    Ara  you 
^  *******  wHfc  esnr  recelrinf  aot  or  would  jrou  nice 
to  build  mm*  that  will  receive  ovar  6000  miles  on  o 
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•naeie  bulb  aod  quit  asporuoootloff  ?    Ona  tbat  will 

to  any  referdless  of  claiaae  ood  prica  wttb 
you  can  rood  Honolulu,  California,  Gorman. 
j  Ansericaa,  French,  and  English  stations,  and 
Poetically  all  of  too  hl*h-powered  foreign  and  dosaastic 
an  wall  oa  aaaotour  stations  aa  far  wast  oa 
mmm  Mexico.  Anyone  cao  aasambla  tbis  outfit  and 
JJ»  H  up  and  tba  reasarkable  rangaa  that  may  ba 
f?*5™*'  will  aorpriaa  you.  Why  oot  make  a  sat  up 
tednta  and  eeacient?  Don't  oanorimont  with  unknown 
«™rite.  We  will  promptly  mail  you  our  simple  dta- 
P*"  of  •  comploto  abort  and  long  wave  receiver,  178 
»o  n0»p00  motors,  togotbor  with  complete  instructions 
*or  wiring  ood  assembling,  price  of  each  part  and 
*"oro  tboy  can  bo  bought,  leaving  nothing  to  guess 
JVU*»  on  receipt  of  BOc  in  coin  or  stamps.  Here  is  a 
SH***1  amateur  can  bo  without.  Build  your  own 
Waroieee  Telephone  receiver.  Virginia  Novelty  Com- 
9*mj,  Martineburg,  W.  Va. 

SALE  OR  TRADEi  For  good  Underwood  typo- 
7******  or  CW  npparatua,  or  snake  offer.  Trade  or  sell 
J**  nnytbing  worth  $75.00.  %  KW  Spark  set  as 
Acme  transformer,  Murdock  Oscillation 
J*** farmer,  piato  glass  oil  condeneer.  Rotary  gap,  key, 
«*ow  Judredge  Hot-wire  meter.  Regenerative  receiver 
no  fallow  si  Regenerative  with  detector  combined  in 
mahogany  cabinet,  with  formica  panel,  two  Duck 
**r*oanetere.  Radiaco  Coupler,  Rentier  Grid -leak -con - 
doneor,  socket,  dials,  rubber  binding  posts,  switch 
»r*ar  and  points.  43  Plate  Murdock  condenser  for 
•Moudary  circuit.  Plug  and  Jack  for  phones.  400 
{•of  No.  12  aerial  wire  (new).  Trumbull  100  ampere 
lightning  switch.  Exide  storage  battery  (charged). 
Recoivin*  run**  lOOO  «4W«?  trn««inftt4n»  ranee  2SO 
fnllaa.  $75.00  F.O.B.  Plain  view.  Write  Way  man 
Davenport.  Plain vf«w,  Toms. 

EDISON  "B"  BATTERY  UNITS  one  positive  and  one 
negative  plate  lor  10c.  18  sets  will  make  a  24  volt 
battery.  Wilkinsburg  Wireless  Shop,  711  Penn.  Ave., 
Wilkiasburg,  Pa. 

YOU  GET  BARGAIN  PRICES  by  paying  cash 
for  equipment  on  which  we  must  realise.  Clapp-East- 


kam  receiver  $30;     Clapp- East  ham  2  step  05;  R-3 
Muvoi   $38;     Radiotron    200  and   201    @    $4  and 


Also  plate  batteries, 


amis,  sockets  variometers  and  much  other  equipment 
at  uaduplicsted  prices.  Write  for  list.  Prompt  de- 
livery    Radio  I n. tails t ion  Service.  Eureka.  Kitnai. 


QST  BOUND  VOLUME  IV 

Now  Only  $3.50  postpaid  from 

QST,  1045  Main  St.,  Hartford,  Conn. 


vUDIO  FREQUENCY  Ahllrltf  lfa 


Mounted  type  m 

Silicon  Steel  Cores;  Shell  Desijrn— Bakeltte  Ter- 
minal Board;  Ratio—  9  to  1;  Insulation  test  1M0 
Volts. 

Mounted  Type  M — $8.00 

Semi  Mounted  Type  SM— $4.50 

Unmounted  Type  UM— $4.00 
Discount   10%   for  cash  with  order 

Designed  by    jZu^/^titj  Engineer*— 

a  quality  Name  in  Radio 
THE  STANDARD  TKANSMJKMER  CO. 


APEX  SERVICE 

All  orders  shipped  same  date  as  received.  Try  our 
service — you  will  like  it.  Price  bulletin  sent  on 
receipt  of  2*  stamp. 

Kellog   Moulded  Socket   *0.7S 

Apex  Metal  Shell  Socket  

Howard   Rheostat    (Panel   Mounting)   IM 

Howard   Vernier   Rheostat    1-75 

All-American    Amp.    Trans.    10    to    1  4  50 

All-American    Amp.    Trans.    3    to    1  4.25 

Thordarson    Amp.    Trans  4.50 

R.  C.  Radio  Frequency  Trans.  UV1714    6.50 

All-American    Radio   Frequency   Trans.  4  JO 

Howard  Potentiometer*  200  ohms  .  .  .   1 .50 

R.  C.  Potentiometer,  200  ohms  2.00 

Remco    Dial    3"    1 .00 

Remco    Dial    4"   1.S0 

APEX  RADIO   COMPANY,  INC. 

1105  W.  69th  St.,  Dept.  Q.  Chicago,  III. 


M.  P.  M.  is  supersensitive,  reproduces  from  every  point  on  its  surface 
and  has  record  of  receiving  concerts  over  six  hundred  miles. 

Ask  your  dealer  for  M.  P.  M.  or  send  50*  for  two  M.  P.  M.  Crystals,  concert- tested  and 


Dept.  Q, 


M.  P.  M.  SALES  COMPANY 

247  So.  Central 


Lot  Angeles,  Cnl. 
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RADIO  RECEIVING  SET 


THE  two  instruments  shown  above  comprise 
an  excellent  and  complete  receiving  set.  The 
Coupled  Circuit  Tuner  and  Detector  Amplifier  on 
the  mahogany  mounting  board  present  a  beautiful 
appearance.  Complete  outfit  as  above,  unwired,  $32. 


The  Mounted  Variometer 
carries  through  the  stand- 
ard quality  of  Atwater 
Kent  products.  For  an 
open  set  it  supplies  a  fin- 
ished instrument  unsur- 
passed in  both  appearance 
and  performance. 

Mount  id  Variometer,  $10.00 


ATWATER  KENT  MANUFACTURING  COMPANY 


4945  STENTON  AVE. 


Radio  Department 


PHILADELPHIA,  PA. 
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NTAL, 


"WewYorks  Loading  "Radio  House' 


HIE  SYMBOL  Of  SERVICE 


PARAGON  RD-5 


and 


WESTERN  ELECTRIC 
LOUD-SPEAKER 


Price,  complete  with 
aerial,  tubes,  batter- 
ies, ground  eewmee- 
tions,  $301. 


This  receiver  is  capable  of  amplifying  speech  or 
music  with  the  highest  degree  of  clarity  and  tone 
quality.  The  new  paragon  KD-5  designed  to  operate 
on  wave  lengths  from  160  to  510  meters  has  included 
in  it  a  detector  unit.  Careful  distribution  and  pro- 
portioning of  units  affords  selective  and  sensitive 
tuning. 

The  Western  Electric  Loud  Speaker  Consists  of  2 
stages  of  amplification  and  a  curved  horn  especially 
designed  for  sound  reproduction.  Three  type  216-A 
vacuum  tubes  are  used,  one  for  the  first  stage  of  am- 
plification and  two  connected  on  the  differential 
principal  for  second  stage. 

'  'Modern  Rod  ©'  '--a  two  hundred  and  eight  page  catalogue  of  our 
radio  equipment,  *uppiie»  und  apparatus  ment  for  25  cents. 


CONTINENTAL  RADIO  AND  ELECTRIC  CORPN. 


6  AND  15  WARREN  STREET 


NEW  YORK,  U.  S.  A. 
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DIRECTORY  (incomplete)  OF  THE  PERSONNEL  OF 

THE  OPERATING  DEPARTMENT,  A.R.R.L 

Amateurs  desiring  to  secure  a  place  In  relay  activities,  an  appointment  as  an  Official 
Relaying  Station,  etc.,  are  requested  to  get  in  touch  with  the  Assistant  Division  Manager 
in   charge   of   their_  state.  General   Operating   Department   correspondence   should  " 


addressed  to   the   Traffic   Manager,   F.  H. 

ATLANTIC 

C.  H.  Stewart 
H.  J.  Wads  worth 
G.  L.  Deichmann,  Jr. 
R.  S.  Robinson 
Marcus  Frye,  Jr. 
Dr.  E.  A.  Cyriax 
A.  H.  Bcnzee,  Jr. 
James  F.  Radu 
W.  K.  Thomas 


Manager 

A.D.M.  Dist.  of  Col. 
A.D.M.  Maryland 
A.D.M.  No.  N.  J. 
A.D.M.  So.  N.  J. 
A.D.M.  East.  N.  Y. 
A.D.M.  West.  N.  Y. 
A.D.M.  East.  Penna. 
A.D.M.  West.  Penna. 


Schnell,  1045 
DIVISION 


Main 


Hartford,  Conn. 


Manager 
A.D.M.  Michigan 
A.D.M.  Ohio 
A.D.M.  Illinois 
A.D.M.  Wisconsin 
A.D.M.  No.  Indiana 
A.D.M.  So.  Indiana 
A.D.M.  Kentucky 

Manager 

A.D.M.  So.  Dakota 
A.D.M.  Minnesota 

Manager 
A.D.M.  Louisiana 
A.D.M.  Mississippi 
A.D.M.  Tennessee 

Manager 

A.D.M.  So.  Carolina 
A.D.M.  Alabama 
A.D.M.  Georgia 

Manager 
A.D.M.  Missouri 

Manager 

A.D.M.  Connecticut 
A.D.M.  Rhode  Island 
A.D.M.  Vermont 

Manager 

A.D.M.  Montana 
A.D.M.  Washington 
A.D.M.  Idaho 

• 

Manager 
A.D.M.  Arizona 
A.D.M.  Nevada 
A.D.M.  California 

Manager 
A.D.M.  Virginia 
A.D.M.  West  Va. 
A.D.M.  Porto  Rico 

Manager 
A.D.M.  Colorado 
A.D.M.  Utah 
A.D.M.  Wyoming 

Manager 

A.DD.M.  New  Mexico 
A.D.M.  Oklahoma 
A.D.M.  No.  Texas 
A.D.M.  So.  Texas 

Manager 

Manager 

Manager 

Manager 

Manager 

Manager 

Manager 

A.D.M.  Saskatchewan 
A.D.M.  Manitoba 


70  V  St.,  N.W, 
Park  Hts.  *  ~ 


St.  David's,  Pa. 
Washington 


616  Elmer  St. 
219  E.  71st  St. 
196  Keystone  St. 
2085  E.  Kingston  St. 
17  Emerson  Ave. 


Bancroft  Ave.  Baltimore 
Red  Bank 


R.  H.  G.  Mathews 
C.  E.  Darr 
Mrs.  C.  Candler 
N.  C.  Smith 
B.  A.  Ott 
M.  W.  Hutchinson 
J.  E.  Hall 
J.  A.  Kolb 


CENTRAL  DIVISION 


332  S.  Michigan  Ave. 
137  Hill  Ave. 
105  S.  Ash  St. 
513  E.  Seminary  St. 
c/o  Segelke  &  Kohlhaus 


c/o  Seymour  Elec.  .Co. 
1101  E.  Broadway 
DAKOTA  DIVISION 
N.  H.  Jensen  Box  894 

E.  W.  Freeman 
J.  A.  Gjelhaug 

DELTA  DIVISION 

J.  M.  Clayton  1301  Welch  St. 

F.  L.  Pullen 

University  of  Mississippi  (W.  L.  Kennon) 
W.  C.  Hutcheson 

EAST  GULF  DIVISION 
B.  W.  Benning  50  Whiteford  St. 

W.  C.  Etheredge,  Jr.      36  E.  Georgia  St. 
V.  C  Mclllvaine  Box  12 

W.  B.  Pope  197  Dearing  St. 

MIDWEST  DIVISION 

G.  S.  Turner  808  No.  Osage  St. 

Dr.  Charles  R.  Klenk      420  Metropolitan  Bldg. 

NEW  ENGLAND  DIVISION 
I.  VermiJya  23  N.  Water  St. 

J.  L.  Reinartz  871  Hartford  Rd. 

F.  S.  Huddy  304  Bowen  St. 
R.  P.  Slayton 

NORTHWESTERN  DIVISION 

H.  F.  Mason  3335-38rd  Ave.  So. 
H.  E.  Cutting                 Box  517 

K.  W.  Weingarten  3219  North  24th  St. 

B.  B.  Bliss,  Jr.  417  Bannock  St. 

PACIFIC  DIVISION 

J.  V.  Wise 

H.  L.  Gooding  Bisbee  Highway 

G.  M.  Lewis  221  West  St. 
J.  F.  Gray 

ROANOKE  DIVISION 


W.  T.  Gravely 
J.  F.  Wohlford 
A.  G.  Heck 
Luis  Rexach 

ROCKY 
N.  R.  Hood 
R.  C.  Schryver 
M.  E.  Johnson 
P.  N.  Mitchell 

WEST 

F.  M.  Corlett 
Louis  Falcon i 
M.  L.  Prescott 
R.  L.  Clinkscales 
A.  P.  Daniel 

ALASKAN 

Roy  Anderson 

HAWAIIAN 

C  J.  Dow 

MARITIME 
K.  S.  Rogers  18 
ONTARIO 
A.  H.  K.  Russell  11 
QUEBEC 


854  Main  St. 
118  Cambridge  Ave. 
410  Fairview 
Box  319 
MOUNTAIN  DIVISION 
1022  S.  Ash  St. 
2111  Franklin  St. 
1  E.  Second  St. 

GULF  DIVISION 

1101  E.  8th  St. 
Box  421 
426  Eufaula-St. 
2918  Hamilton  St. 
2504  Bagby  St. 
DIVISION 
P.  O.  Box  206 
DIVISION 


DIVISION 

Upper  Prince 
DIVISION 
Pine  wood  St. 
DIVISION 


St. 


A.  J.  Lorimer  Buzzell-Lorimer 
VANCOUVER  DIVISION 
J.  T.  North,  Jr.  2017-15th  Ave.  W. 

WINNIPEG  DIVISION 

J.  A.  Gjelhaug 

J.  E.  Maynard  Rm.  214  C.R.R.  Bldg. 

Vincent  Thomas  3S  Roseworn  St. 


City 


Vineland 
New  York 
Buffalo 
Philadelphia 
Crafton 

Chicago,  III. 
Detroit 
St.  Mary's 
Hoopeston 
La  Crosse 
Middlebury 
Seymour 
Louisville 


Sioux  Falls,  S.  D. 
Elk  Point 
Baudeite 

Little  Rock,  Ark. 
Houma 

University,  Miss. 
Wind  Rock 

Atlanta,  Ga. 
Woodruff 
Auburn 
Athens 

Independence,  Mo. 
St.  Louis 

New  Bedford,  Mass. 
So.  Manchester 
Providence 
Burlington 

Seattle,  Wash. 
Bozeman 
Tacoma 
Boise 

Walnut  Grove,  Calif. 

Douglas 

Reno 

Del  Mar 

Danville,  Va. 
Roanoke 
Manington 
San  Juan 

Casper,  Wyo. 
Denver 
Ephraim 
Greybull 

Dallas,  Texas 
R  os  well 
Norman 
Dallas 
If.vaston 

Ketchikan,  Alaska 

Wailuku,  Maui,  T.H. 

Charlottetown,  P.E.I.  Can. 

Toronto,  Ont. 

Cowansville,  Que. 

Vancouver,  B.  C. 

Baudette,  Minn. 
Saskatchewan 
St.  Vital 
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"Let  the  Instructed  Lead  the 
Way" 

— Said  Kang  Hsi. 

The  Wise  Radioist  sets  the  ex- 
ample with  the  Grebe  Receiver. 


A  New  Record — 
Coast  to  Coast 

pROM  5.20  to  5.45  A.  M.  Eastern  Standard 
Time  on  the  morning  of  November  15,  1922, 
Mr.  Harry  H.  Carman,  2EL,  Freeport,  Long 
Island,  N.  V..  and  Major  Lawrence  H.  Mott, 
6XAD,  Catalina  Island,  Cal.,  maintained  two- 
way  communication.  The  airline  distance  is 
approximately  2600  miles  and  is  orer  land. 

We  congratulate  Major  Mott  and  Mr.  Carman  upon  their  achievement.  We  are 
pleased  to  know  that  Grebe  Receivers  played  an  important  part  in  this  communication, 
station  6XAD  being  equipped  with  a  Grebe  CR-5  Receiver  while  the  receiver  at  2EL 
b  a  Grebe  CR-8. 

Ten  Years  experience  in  satisfying  the  most  critical  radio  buyers — the  dyed-in-the- 
wool  Amateurs — has  taught  us  how  to  build  Grebe  Receivers. 


Station  6XAD,  Catalina  Island,  Cat,  with  GREBE 
CR-8  Receiver 


Station  2EL,  Freegort,  L  L,  N.  Y.,  with  GREBE 


Receiver 


Get  your  copy  of  "Musings  of  Doctor  Mu" — the  inter- 
esting story  of  the  development  of  Grebe  Receivers. 
Address  Dept.  Q. 

A.  H-  GREBE  &  COMPANY,  Inc.,  Richmond  Hill,  N.  Y- 
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A  Magazine  Devoted  Exclusively  to  the  Radio  Amateur 
Loop  Transmission 


By  Leon  W.  Bishop,  1XP 


At  last!  This  is  splendid  material,  especially  when  joined  to  SZY's  loop  receiving  paper  of  page  27  of 
QST  for  April,  1922.    We  need  every  possible  paper  on  200-meter  loop  sending.    Help  us  get  them. — Editor. 


YOU  fellows  all  read  QST s  recent 
editorial  which  said  in  effect,  "Thou 
shalt  not  cause  QRM  between  7:00 
and  10:30  p.m."  It  is  up  to  us 
amateurs  to  dope  out  some  way  of 
handling  short-distance  traffic  quietly.  A 
sending  loop  seems  to  be  the  solution. 

Last  spring  at  the  Boston  Radio  Show 
I  was  asked  to  equip  an  educational  booth 
with  a  small  transmitter  to  play  music 
for  the  exhibitors.  This  I  did,  using  a 
transmitter  consisting  of  two  5-watt  tubes 
supplied  from  an  8-volt  storage  battery 
and  a  350-volt  dynamotor  and  working  into 
a  loop  consisting  of  two  turns  of  No.  24 
magnet  wire  on  a  3-ft.-square  frame. 

The  set  developed  a  current  in  the  loop 
of  about  1.75  amperes  and  I  was  doubtful 


people  who  had  heard  the  music  in  various 
parts  of  the  city;  and  finally  we  received 
four  reports  from  a  distance  of  25  miles 
and  one  at  a  distance  of  80  miles  from  New 
Hampshire.  The  loop  showed  directional 
characteristics,  as  the  average  distance  in 
the  plane  of  the  loop  was  15  miles,  while  3 
miles  was  about  the  limit  to  the  sides. 

Here  is  what  will  interest  you  fellows* 
While  we  were  transmitting  at  275  meters, 
exhibitors  20  ft.  away  were  receiving  WGI 
without  any  interference.  Why  can't  we 
handle  our  local  traffic  in  the  early  evening 
with  loop  C.W.  transmitters  and  receivers? 
To  do  this  we  need  no  special  equipment, 
only  a  low-resistance  loop  which  is  con- 
nected to  the  aerial  and  ground  terminals 
of  our  regular  transmitter  thru  series  con- 


TMC  EQUlPAlEA/f  f\T  1XP  OPERATED 
FROAA  8-VOI-T     SroHAeE  BATTERY 

Fl  G.  1 


if  this  would  cover  the  hall,  since  Mr. 
Charles  Kolster,  the  First  District  Radio 
Inspector,  had  agreed  with  me  that  the 
loop  was  nothing  but  a  dummy  antenna. 
We  tuned  to  275  meters  and  rushed  around 
the  hall  to  see  if  it  was  being  heard. 
Everyone  was  receiving  it  nicely.  A  pro- 
gram was  arranged  and  concerts  started. 
Then  the  fun  began.  First  someone  from 
Wellesley,  a  distance  of  about  15  miles, 
called  on  the  phone  and  asked  us  to  repeat 
a  number;  then  came  reports  in  person  by 


densers.  It  is  a  good  idea  to  keep  the  loop 
well  away  from  the  antenna  lead,  otherwise 
considerable  energy  will  be  put  into  the 
aerial  by  induction  and  our  purpose  de- 
feated. 

Since  the  radio  show  I  have  put  in  a 
large  loop  of  low  resistance  at  1XP  and 
have  been  able  to  transmit  for  a  consider- 
able distance.  Figure  1  shows  the  circuit 
used.  K  is  a  6-volt-to-350-volt  dynamotor 
operated  by  a  storage  battery,  J,  which 
also  lights  the  filaments  of  the  tubes.  H 
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is  a  filter  to  keep  the  commutator  hum  of 
the  generator  out  of  the  tubes.  P  is  a 
150 -turn  honeycomb,  which  acts  as  a  R.F. 
choke.  F  is  a  grid  leak,  part  of  which  is 
shunted  by  a  key  G.  TC  is  an  ammeter 
for  reading  the  loop  current.  Be  sure  to 
have  a  meter  of  sufficient  range,  as  the 
loop  current  may  be  much  larger  than 
your  normal  antenna  current. 

The  wave-length  adjustment  is  obtained 
by  varying  inductance  clip  B  and  variable 
condenser  A,  which  latter  should  be  oil- 


immersed  or  liberally  spaced.  The  plate 
clip,  C,  the  grid  tuning  condenser,  D,  and 
the  position  of  the  grid  coil,  Nt  are  then 
adjusted  until  maximum  loop  current  is 
obtained. 

To  produce  minimum  interference  it  is 
desirable  to  use  pure  C.W.  This  of 
course  demands  more  than  ordinary  care  in 
filtering  the  rectified  A.C.  or  the  gener- 
ator output.  The  smoother  the  plate 
supply  can  be  made,  the  less  likely  the 
Curse  of  the  neighborhood  is  to  fall  upon 
us.  Precautions  should  also  be  taken  to 
avoid  abrupt  changes  in  the  loop  current 
by  a  method  of  keying  which  blocks  any 
of  the  circuits.    It  is  therefore  unsatis- 


factory to  key  the  plate  supply  or  the  grid 
leak.  Since  it  is  illegal  to  use  a  compen- 
sation wave,  our  keying  must  depend  upon 
producing  a  slight  change  in  the  loop  cur- 
rent, without  altering  the  wave  length. 
This  may  be  done  by  shunting  the  key 
around  a  portion  of  the  grid  leak,  as  shown 
in  Fig.  1.  The  point  at  which  the  grid  leak 
should  be  tapped  is  that  which  will  produce 
a  25%  difference  in  loop  current  when  the 
key  is  depressed.  For  example,  if  you  get 
1.5  amperes  with  the  key  open,  you  should 
get  2  amperes  when  it  is  closed. 

We  have  tried  a  large  variety  of  loops 
but  have  had  best  success  with  2  turns  of 
1-inch  copper  ribbon  spaced  3  inches  apart 
on  hard  rubber  strips,  on  a  6-foot  frame 
as  shown  in  Figure  2.  The  loop  is  sup- 
ported by  a  silk  cord  and  rotated  by  a  shaft 
and  handle  extending  down  to  the  oper- 
ating table.  We  have  also  had  good  re- 
sults with  a  3-ft.-square  loop. 

Here  are  some  of  the  stations  which  have 
been  worked  in  the  last  three  months  on  the 
loop:  10E,  1PT,  1ADN,  1ANQ,  1BGF, 
1BKQ,  1CAK,  1CHJ,  1CMK,  1CNE,  1CSO, 
2AEH,  2AWF,  2AZY,  3BX,  3BM,  3ANO, 
3BIT,  8CCX,  and  4EA.  We  got  4EA  one 
night  but  have  not  been  able  to  do  it  again, 
altho  we  have  tried  frequently. 

At  1XP  we  also  have  a  T  antenna  40  ft. 
high  and  106  ft.  long,  used  with  a  counter- 
poise and  a  buried  ground.  The  antenna 
current  is  1.9  amperes,  while  the  same  set 
puts  3.4  amperes  into  the  loop.  We  can 
work  900  miles  with  the  antenna.  The 
loop  does  not  equal  this  but  has  covered 
several  hundred  miles.  This  takes  patience 
and  one  DX  record  per  evening  is  good 
work,  but  we  can  work  70  miles  consistent- 
ly if  we  are  careful  to  turn  the  loop  in  the 
proper  direction.  The  range  could  be  in- 
creased by  enlarging  the  loop  and  using 
fewer  turns,  but  we  would  then  approach 
the  effect  of  an  antenna  with  the  consequent 
interference,  and  that  is  what  we  are  try- 
ing to  avoid. 

Let  us  use  this  article  as  an  introduction 
to  a  new  field  of  amateur  work,  and  com- 
pare our  results  thru  QST  in  order  that  we 
may  realize  the  maximum  possibilities 
from  loop  transmission. 


1923  Fashions  in  Radio  Haircutt 


for  those  who  use 
a  srnyfe  headband 


Or  this  -  if a  aou&fe 
headband  is  preferred 


for  those  vho  /ike  a> 
c/ose  crop  or  shave,  a  /L\ 
ft*  hairs  kH as phone  (  <\SJ 
locators are  useful 
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In  Which  We  Get  Across 


WELL,  well  well!  We  don't  even 
need  to  have  Transatlantic  Tests 
to  be  heard  in  Europe.  All  we 
need  do  is  prepare  for  them,  and 
our  comrades  across  the  ocean 
copy  us  while  we're  trying  to  make  our 
entry  requirement  of  1200  miles.  During 
the  preliminaries  a  total  of  91  calls  were 
reported  informally  to  the  Traffic  Manager, 
and  doubtless  a  great  many  others  were 
heard. 

Credit  for  the  bulk  of  this  reception  be- 
longs to  the  Manchester  Wireless  Society, 
a  group  of  whose  members,  containing  Mr. 


remarks),  8CYB,  8IP  (erroneously  re- 
ported at  first  as  8IH),  8BO,  8NM,  8AMM, 
8BXS,  8UK,  and  9DVB. 

On  Nov.  23rd:  1BDI,  1BET,  1XM,  2ZL, 
2ZS,  2AWL,  2BSL,  2BIC,  3BL,  3BFU.  3YK, 
3ABY,  4EA,  4BY,  5BYD,  8UN,  8ATU, 
9AAP 

On  Nov.  26th:  1BES,  1BW,  lZEi  1BDI, 
IDC  (erroneous;  station  not  operated),. 
1GM,  1CN,  1XM,  2GK,  2AHO,  2CKN„ 
2AGC,  2AMM,  2BLP,  2AWL,  2BFU,  3JJ„ 
3AWY,  3WF,  Canadian  3CO,  4BY,  4XC„ 
4ASP  (obviously  incorrect),  5TA,  5TJ, 
8AQO,  8BEO,  8AD,  8AK,  8ATU,  8SP„ 


Mr.  J.  H.  D.  Ridley,  chief  test  operator  of  Burndept,  and  the  set  on  which  he 
copied  nine  American  amateurs  during  the  Preliminaries.   (Photo  from  World  Wide  Photos.) 


Y.  W.  P.  Evans,  Hon.  Sec'y  of  the  British 
Wireless  Relay  League,  Mr.  W.  R.  Burne, 
2KW,  Mr.  Allan  Cash,  2GW,  and  three 
other  gentlemen,  rigged  up  a  7-valve  re- 
ceiver at  the  Society's  station  at  Baguley, 
SMS.  This  set  used  3  to  5  radio  amplifiers, 
a  detector,  and  one  stage  of  audio  ampli- 
fication. At  our  request  Mr.  Evans  has 
radioed  us  the  following  lists  of  stations 
copied  by  them: 

On  Nov.  19th:  1GN,  1MK,  IBID,  2AJC, 
2AJ,  2ZS  (yes,  Runyon  is  back!),  2GK, 
2GV,  2CPD  (originally  reported  in  error 
in  this  country  as  2CHD),  3XM,  3BLF, 
4EL,  4EA,  4BY,  4DL,  6TF   (see  further 


8CRB,  8ACF,.8AMM,  8BFM,  8 MAP  (ob- 
viously incorrect). 

Mr.  Leon  Deloy,  French  8AB,  reports 
the  reception  at  Nice  of  lARY's  C.W.  sig- 
nals on  Dec.  10th,  calling  a  "3"  station. 

And  on  the  early  morning  of  Nov.  26th, 
London  time,  Mr.  J.  H.  D.  Ridley,  Chief 
Test  Room  Assistant  of  the  firm  of  Burn- 
dept, Ltd.,  Blackheath,  London,  copied 
nine  American  amateurs  on  a  Burndept 
III  using  an  extra  stage  of  R.F.A.,  operat- 
ing on  an  aerial  180  ft.  long  by  37  ft.  high. 
Mr.  Ridley's  list  consists  of  1CMK,  1XU, 
2 AWL,  heard  calling  5LV  and  9ZY;  2LM, 
8BPL,  sending  a  message  to  4XY;  8ATF, 
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8AQO,  calling  British  5MS;  8XAK  sending 
a  weather  report;*  and  9LG.  And  from 
0105  to  0331  G.M.T.  on  that  morning  the 
entire  program  of  WJZ  was  copied,  the 
signals  at  some  times  being  audible  12  ft. 
from  the  phones. 

Fine  business!  Some  of  the  calls  look  a 
little  suspicious  and  one  is  inclined  to  be- 
lieve that  some  of  the  numerals  are  twisted, 
especially  between  some  2,s  and  3's,  but  this 
is  attributable  to  bum  fists  and  perhaps 
will  teach  a  lesson  to  some  of  our  men — 
it  is  evident  that  if  they  send  distinctly 
they  wiH  be  reported  correctly.  We  don't 
know  quite  what  to  think  of  the  report  on 
6TF.  It  is  queer  that  this  call  should  ap- 
pear when  there  are  no  other  6's,  no  7  s, 
and  so  few  9's.  We  have  been  told  that 
the  operator  of  6TF  was  visiting  an  8th 
district  station  at  the  time  in  question  and 
was  heard  signing  his  home  call  on  that 
set,  but  we  hope  that  this  is  not  true.  Re- 
gardless of  errors,  however,  the  list  shows 
that  we  are  getting  over  this  year  in  fine 
shape,  and  we  only  hope  America  will  show 
as  good  reception  when  it  comes  her  time. 

The  British  amateurs  are  just  as  en- 
thused as  we  are.  2KW  writes  the  Traffic 
Manager  as  follows: 


Springfield,  Thorold  Grove, 
Sale,  Cheshire, 
21/11/22. 

Dear  Mr.  Schnell: 

Just  a  few  lines  to  confirm  the  great 
news!  You  have  heard  it.  eh  what?  I  can 
scarse  realize  what  has  happened  yet.  But 
say,  OM,  isn't  it  just  great?  This  has 
been  the  day  I  have  been  waiting  for,  and 
I  hope  we'll  have  some  more  like  it  only 
more  so.  Well,  111  give  you  a  list  of  call 
signs  we  managed  to  log  and  you  will  re- 
ceive a  detailed  log  also  under  separate 
cover.  But  why  do  you  fellows  QRM  so? 
It  was  the  best  exhibition  of  600  meters 
that  I've  yet  heard  on  200  m. !  It  was  just 
splendid  to  hear*  you  fellows  punching  it 
away  like  that  and  be  able  to  hear  your 
little  remarks.  Anyway  I  should  like  to 
know  if  4DL  is  "balled  up"  yet. 

There  were  many  more  stations,  some 
pure  C.W.,  which  we  could  not  read,  as 
8CYB,  8BXS,  1BDI,  3BLFf  and  last  but 
not  least  2CPD,  were  kicking  up  such  a 
shine.  The  last  station  readable  4  yards 
from  the  phones  whilst  the  others  varied 
up  to  R9.  From  2:20  when  we  started  up 
till  5:45  we  were  not  without  a  good  old 
American  chap's  noise  in  our  phones. 
Sometimes  we  could  hear  five  or  six  differ- 
ent stations  going  at  once  on  nearly  the 
same  wave.  These  signals  were  copied  at 
our  new  station  in  Baguley  and  I  might 
say  that  it  was  the  first  occasion  on  which 
the  station  had  been  used.  2CPD  has  the 
honour  of  being  the  first  station  to  be 
logged  at  Baguley  by  5 MS. 

I  shall  be  making  another  set  and  erect- 


ing a  special  aerial  at  2KW  very  soon  and 
it  will  be  equipped  as  a  further  listening 
station.  We  mean  to  strain  every  nerve 
to  make  these  tests  a  success  and  before 
you  get  this  it  is  very  probable  that  you 
will  have  received  another  cable  or  two. 
Well,  Cheerio  and  Good  Luck. 

Yours  very  sincerely, 
W.  R.  Burne,  2KW. 
P.S. :  I  enclose  also  a  cover  from  QST 
which  mag.  was  with  us.  We  were  so 
short  of  paper  that  I  had  to  note  2CPD 
and  4EA  and  8NM  on  it,  so  I've  added  the 
other  sigs  as  we  heard  'em  and  hope  you 
will  hang  it  up  in  your  office  as  a  souvenir ! 

FLASH— FINALS  SUCCEED! 

As  we  go  to  press  with  this  issue,  the 
official  reports  from  France  and  Britain 
have  just  been  received  for  the  transmis- 
sion of  the  first  night,  Dec.  11th. 

Mr.  P.  R.  Coursey,  reporting  for  the 
Wireless  Society  of  London,  advises  of  the 
British  reception  of  1BGF,  1YK,  2EL,  2GK, 
2NZ,  2XAP,  2ZK,  2ZL,  3ZW,  8AQO, 
8AWP,  2BML,  2LY,  3BGT,  3HG,  3ZY, 
4FB,  401  (Porto  Rico),  4ZS,  4ZW,  2ZS, 
3XM,  4BX,  7PO,  8GQ,  and  the  phone  sig- 
nals of  2ZK. 

Dr.  Pierre  Corret,  reporting  for  the 
French  Committee,  radioes  the  reception  in 
France  on  the  first  night  of  8AQO,  lYK, 
1BGF,  1BCG,  2XAP,  2ZK,  3HG,  1NX,  3FX, 
2EL,  3HM,  2ZS,  and  the  B/C  fone  of 
WJZ  (hi!). 

It  looks  like  a  boatload  of  Calls  Heard 
before  the  tests  are  over!  Big  story  in 
next  QST  of  course;  don't  miss  it. 

— K.B.W. 


Bureau  of  Standards  Calls 
Standardization  Meeting 

The  Bureau  of  Standards  of  the  Depart- 
ment of  Commerce  has  called  a  conference 
on  radio  standardization  to  be  held  on 
Friday,  January  12,  1923,  in  New  York 
City.  This  conference  has  been  called  at 
the  request  of  the  following  organizations: 
Institute  of  Radio  Engineers;  National 
Radio  Chamber  of  Commerce;  Radio  Ap- 
paratus Section,  Associated  Manufacturers 
of  Electrical  Supplies,  National  Retail 
Dry  Goods  Association;  American  Radio 
Relay  League;  and  the  Radio  Corporation 
of  America. 

These  organizations  have  pointed  out  that 
there  is  need  for  greater  uniformity  in  the 
methods  of  describing,  rating,  and  testing 
of  performance  of  radio  apparatus. 

The  purpose  of  the  conference  is  to  con- 
sider (1)  whether  a  formulation  of  stand- 
ards for  radio  apparatus  and  service  shall 
be  made,  (2)  What  general  classes  of  ap- 

(Concluded  on  page  Ul) 
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10,000  Miles  in  4  Minutes 


ON  November  22d  1AW  of  Hartford, 
Conn,  sent  a  message  via  9AWM  at 
Sleepy  Eye,  Minn.,  to  6ZAC  at 
Wailuku,  Hawaii,  and  received  a 
reply  by  the  same  route  in  four 
minutes  and  eighteen  seconds.  Think  of 
that!  It  slashes  all  previous  amateur 
records  into  small  pieces.  It  makes  our 
transcontinental  record  of  six  minutes  and 
some  seconds  look  utterly  sick.  Yet  it  was 
done  without  any  preparation.  No  one 
stood  by,  no  one  helped,  three  stations  did 
it  entirely  unaided. 

On  the  morning  of  November  21st,  Traffic 
Manager  Schnell  at  the  key  at  1AW,  the 
station  of  our  A.R.R.L.  President  Hiram 
Percy  Maxim,  at  Hartford,  worked  9AWM 
at  Sleepy  Eye,  Minn.  9AWM  had  previ- 
ously worked  6ZAC  in  Hawaii  and  they 
arranged  a  date  between  1AW  and  9AWM 
in  the  hope  that  it  might  be  possible  to 
relay  thru.  About  twenty-four  hours  later 
on  the  morning  of  November  22nd,  9AWM 
got  in  touch  with  6ZAC  at  4:00  o'clock 
Eastern  Standard  Time.  Half  an  hour 
later  9AWM  called  1AW.  Mr.  Schnell  at 
once  roused  Mr.  Maxim,  who  came  down 
and  took  the  key. 

At  4:58:37  a.m.  with  "HPM"  himself  at 
the  key  of  1AW  the  following  message  left 
Hartford : 

Nr.  1  Hartford 
6ZAC. 

Clear  and  cold  here  tonight  how 
with  you? 

Maxim. 

At  5:00:32,  9AWM  finished  his  ac- 
knowledgment to  14-W,  and  at  5:00:53  a.m. 
started  the  same  message  to  6ZAC  and 
finished  it  at  5:02:10  A.M.  Then  there  fol- 
lowed anxious  minutes  in  the  radio  room 
at  276  North  Whitney  Street,  Hartford, 
Connecticut.     All  of  you  can   guess  the 


thrill  that  followed  when  at  5:04:40  a.m., 
9AWM  called  1AW  and  sent  the  following 
message : 

Nr.  1  Wailuku 

1AW. 

Fair  and  warm. 

Dow. 

The  total  elapsed  time  for  that  message 
and  reply  was  six  minutes  and  thirty-eight 
seconds  which  is  just  eight  seconds  more 
than  the  time  made  in  the  transcontinentals 
of  January,  1921,  above  referred  to.  As 
soon  as  the  celebration  had  died  down  some- 
what another  message  was  started  out.  At 
5:14  A.M.,  1AW  called  9AWM  and  started 
the  following: 

Nr.  2  Hartford 
6ZAC. 

What  time  is  it  there? 

1AW. 

That  message  was  finished  at  5:15:24 
a.m.,  9AWM  acknowledged  this  at  5:15:25 
a.m.  and  started  it  to  6ZAC  at  5:15:45 
a.m.,  finishing  at  5:16:27  A.M.  At  5:17:43 
a.m.,  9AWM  called  1AW  and  sent  the  fol- 
lowing message: 

Nr.  2  Wailuku 
1AW. 

Eleven  thirty  five. 

Dow. 

This  was  acknowledged  at  5:18:18  a.m., 
making  the  total  elapsed  time  4  minutes 
and  18  seconds. 

Just  think  of  it  fellows!  Four  minutes 
and  eighteen  seconds!  Let's  repeat  that. 
Four  minutes  and  eighteen  seconds. 

And  now  let's  look  at  the  distances! 
Taken  by  air  lines  they  are  as  follows: 
1AW  to  9AWM— 1100  miles 
9AWM  to  6ZAC— 3800  miles 
6ZAC  to  9AWM— 3800  miles 
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and  finally,  9AWM  to  1  AW— 1100  miles 
again. 

A  total  of  9,800  miles  for  a  message  that 
started  in  Hartford  on  Wednesday  Novem- 
ber the  22nd,  arrived  in  Hawaii  on  Tues- 
day, November  the  21st,  and  came  back 
again  into  Wednesday  in  Hartford  and 
landed  there  only  four  minutes  and  eigh- 
teen seconds  afterwards. 

Not  a  bit  of  this  was  pre-arranged  except 
the  casual  twenty-four  hour  date  between 
1AW  and  9AWM;  there  was  no  special 
equipment  used  at  any  of  the  stations, 
just  their  ordinary  transmitters.  None  of 
these  transmitters  were  phenomenally  large. 
A  %  kilowatt  tube  worked  below  its  rating 


The  complete  little  transmitter  panel 
conceals  two  60-watt  tubes  which  are  sup- 
plied with  rectified  A.C.  Strictly  speaking 
that  is  not  correct,  for  one  of  those  50- 
watt  bottles  has  cashed  in  and  the  record- 
making  relay  was  handled  on  a  single  tube 
with  4.4  amperes  in  the  antenna. 

The  antenna  is  a  six-wire  cage  90  feet 
high  at  the  mast  and  slanting  down  oward 
the  house.  The  counterpoise  is  composed 
of  two  small  wire  cages,  one  on  each  side 
of  the  antenna,  and  directly  underneath  it. 
The  counterpoise  is  35  ft.  off  the  earth  at 
the  mast  and  25  ft.  off  the  house  end.  No 
ground  connection  whatever  is  used  for 
either  sending  or  receiving,  the  counter- 


6ZAC  and  Its  Operator 


was  used  at  9AWM,  a  single  50-watt  tube 
at  6ZAC  and  a  quartet  of  little  5-watt 
bottles  at  1AW.  Let's  have  a  better  look 
at  the  sets  themselves. 


Mr.  Clifford  Dow,  Hawaiian  Division 
Manager,  has  in  6ZAC  a  station  he  may 
well  be  proud  of  for  other  reasons  than  its 
participation  in  the  four  minute  Hartford- 
Hawaii-Hartford  relay. 

6ZAC  is  one  of  the  stations  that  is  help- 
ing to  render  obsolete  our  old  traditions 
that  a  good  station  must  always  be  in  a 
wild  mess.  The  photograph  renders  further 
comment  on  the  station  arrangement  un- 
necessary. 

The  tuner  is  a  single  circuit  "regen"  with 
two-steps  of  audio  amplification  employing 
K.C.A.  transformers  and  tubes. 


poise  being  used  in  both  cases.  Both  an- 
tenna and  counterpoise  are  constructed  of 
seven-strand  No.  22  phosphor  bronze.  Un- 
fortunatelv  Mr.  Dow  was  not  able  to  supply 
us  with  photographs  of  the  radiating  sys- 
tem. The  lead-in  insulators  are  constructed 
of  maple  wood  and  have  been  boiled  in 
linseed  oil.  The  antenna  insulation  is  of 
glazed  porcelain.  We  are  going  after  some 
more  information  about  this  for  the  an- 
tenna number  of  QST. 

The  bottom  section  of  the  mast  is  made 
of  redwood  6"  x  6"  bolted  to  some  redwood 
6"  x  6"  stubs  set  into  the  earth.  The  next 
two  sections  are  4"  x  4"  and  the  entire  mast 
has  five  sets  of  fence  wire  guys  broken  up 
with  porcelain  knobs.  The  mast  is  per- 
fectly rigid  and  may  be  climbed  with  safety. 

At  present  the  Hawaiian  Division  con- 
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sists  of  6ZAC  and  6TQ  in  Honolulu.  Mr. 
Dow  says  they  have  excellent  conditions  and 
that  6ZAC  has  a  regular  working  range  of 
2300  to  3000  miles.  The  station  has  been 
reported  in  every  district  except  the  1st 
and  4th  and  6ZAC  tuner's  has  heard  sta- 
tions in  every  radio  district.  The  Hawaiian 
Division  is  turning  in  a  nice  traffic  report 
this  month.  The  present  DX  record  of 
6ZAC  is  9AWM  on  50  watts.  Mr.  Dow 
says  that  they  do  not  brag  about  this 
and  their  only  boast  is  that  every 
message  given  to  the  Hawaiian  Division 
is  delivered.  Come  to  think  of  it,  that  is  a 
considerable  boast  and  about  94%  of  the 
rest  of  this  A.R.R.L.  may  take  a  lesson 
from  it. 

9AWM  at  Sleepy  Eye,  Minn.,  is  con- 
structed and  owned  by  Mr.  Lloyd  Berkner 
and  is  about  the  prettiest  thing  in  the  way 


of  amateur  tube  sets  that  we  have  yet 
seen.  Of  course,  after  his  participation  in 
that  unreasonable  four-minute  relay,  we 
would  praise  9AWM  if  it  were  an  absolute 
junk  pile.  But  fortunately  it  is  a  beauty 
instead. 

The  operating  room  is  beautifully  ar- 
ranged. By  running  the  receiving  table 
at  right  angles  to  the  transmitting  table, 
everything  is  put  within  immediate  reach 
of  the  operator.  The  receiving  set  almost 
explains  itself.  It  is  a  three-coil  set  using 
spiderwebs  instead  of  the  more  common 
honeycomb  coils.  The  receiving  antenna  is 
a  four-wire  cage  3"  in  diameter  which  runs 
from  the  pole  on  the  house  and  in  the  direc- 
tion opposite  to  the  sending  antenna  for 
250  feet.  More  than  detector  and  one  step 
audio  is  seldom  used. 

The  beautiful  arrangement  of  the  send- 
ing set  is  so  utterly  obvious 
that  it  seems  needless  to  com- 
ment on  it.  The  single  U.V.-204 
Radiotron,  when  operated  some- 
what below  its  rating,  puts  8 
amperes  into  the  antenna.  The 
circuit  is  a  modified  1DH.  The 
power  supply  is  from  an  old 
2200-220-volt  60-cycle  transfor- 
mer which  has  been  reversed 
and  whose  output  is  rectified  by 
means  of  a  64-iar  chemical  rec- 
tifier. A  synchronous  rectifier 
was  formerly  used  but  insisted 
on  sparking  and  putting  mush 
on  the  emitted  wave,  hence  was 
discarded.  The  electrolytic  rec- 
tifier requires  care  but  it  does 
the  business  in  much  better 
shape.  The  beautiful  freedom 
from  tangled  wires,  the  syste- 
matic way  in  which  message 
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The  Antenna  at  9AWM 


blanks  are  filed,  and  the  fact  that  the  cage 
lead-in  comes  right  down  to  the  business 
end  of  the  tube,  are  all  in  keeping  with  the 
general  excellence  of  the  set. 

Long  before  the  reader  reaches  this 
point  the  picture  of  the  splendid  antenna 
system  will  have  attracted  attention.  It  is 
a  pathetic  fact  that  Mr.  Berkner  has  left 
us  utterly  in  the  dark  as  to  its  dimensions. 
Close  inspection  of  the  original  photograph 
shows  that  much  careful  thought  was  put 
on  its  construction.  The  insulators  in  the 
different  wires  of  the  fan  top  are  not  at 
the  same  distance  from  the  spreader  but 
are  so  spaced  as  to  make  all  the  wires  of 
the  same  length.  The  cage  lead,  as  pre- 
viously mentioned,  goes  clear  down  to  the 
transmitting  set.  The  counterpoise  is  much 
harder  to  make  out,  but  unless  we  are 
badly  mistaken  it  too  has  a  cage  lead  which 
goes  directly  to  the  set.  Just  at  this 
minute  we  would  give  about  two  dollars 
to  know  how  tall  that  skyscraper  mast  is. 

9AWM  has  worked  the  west  coast  thirty- 
five  times,  has  4  reports  from  distances 
over  4,000  miles,  has  worked  6ZAC  ten 


times  and  with  him  handled 
forty  messages.  9AWM's 
signals  have  been  reported  on 
the  west  coast  125  times  and 
the  record  distance  is  4,600 
miles.  Mr.  Berkner  says  that 
this  is  good  luck.  We  must 
emphatically  disagree  with  him. 
A  station  like  9AWM,  though 
put  in  the  middle  of  that  fam- 
ous dead  spot  in  Scranton,  Pa., 
would  still  put  out  fine  distance 
work. 

Traffic  Manager  Schnell  be- 
gan to  operate  Mr.  Maxim's 
station,  1AW  at  Hartford,  on 
the  20th  of  October  with  the 
intention  of  making  a  record 
for  the  number  of  messages 
handled  in  one  month  by  one 
station  if  it  could  be  done.  He 
began  with  the  famous  old 
spark  set  whose  voice  was  so 
well  known  at  most  points  east 
of  the  Mississippi  River,  and 
was  making  good  headway 
when  on  the  second  night  the 
big  high-speed  gap  at  last  went 
bad.  To  keep  from  breaking 
up  the  program  it  was  neces- 
sary to  get  something  on  the 
air  at  once  and  a  small  C.W. 
set  was  hastily  thrown  to- 
gether, using  four  5-watt  tubes 
supplied  with  rectified  A.C.  at 
800  volts.  Because  this  set 
could  not  be  operated  by  re- 
mote control  as  had  been  the 
custom  with  the  spark,  it  was 
necessary  to  place  it  in  the 
operating  room,  to  which  the 
antenna  was  extended.  As  the 
antenna  had  a  large  fan  top  (see  cover 
and  page  35  of  July,  1920,  QST)  this 
raised  the  wave  length  so  that  it  was 
no  longer  possible  to  get  down  to  200 
meters.  After  one  attempt  at  pruning 
the  fan  top,  the  big  antenna  was  dropped 
and  a  single  wire  hurriedly  run  up  to  the 
top  of  one  of  the  80-foot  masts.  Altho  the 
set  was  the  most  hurried  sort  of  a  thing 
and  the  antenna  current  but  1.8  amperes, 
this  outfit  handled  743  messages  during  the 
traffic  month. 

The  single  wire  has  been  replaced  by  a 
tiny  four  wire  cage  run  to  the  top  of  one 
of  the  masts  just  as  was  the  single  wire. 
This  cage  is  exceedingly  slender  —  only 
about  2Y2  inches  in  diameter — but  has 
been  doing  rather  good  work. 

This  same  set  handled  the  Hartford  end 
of  the  record-breaking  relay.  It  is  not  per- 
manent and  is  accordingly  not  shown  here. 
The  showing  of  the  little  set  was  however 
so  good  that  Mr.  Maxim  says  the  voice  of 
the  spark  set  at  1AW  will  not  be  heard 
again.  When  a  change  is  made  it  will  be 
to  a  permanent  tube  set.  — S.K. 
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Vacuum  Tube  Amplification 

By  5.  E.  Anderson* 

A  Paper  Presented  Before  The  Radio  Club  of  America,  Columbia  University, 

New  York,  December  1,  1922 


EVERYONE   in  any  way  associated 
with  radio,  excepting  possibly  the 
very  newest  of  the  new  radiophone 
listeners,  is  more  or  less  familiar 
with  the  manifold  applications  of 
the  vacuum  tube,  in  all  of  which  it  con- 
tributes in  generous  measure  to  make  radio 
what  it  is  today. 

Probably  more  vacuum  tubes  are  used 
as  amplifiers  of  one  sort  or  another  than  in 
any  other  capacity,  such  as  an  oscillator, 
modulator  or  detector.  Indeed,  a  vacuum^ 
tube  could  not  be  an  oscillator  were  it  not* 
first  an  amplifier,  which  has  been  pointed- 
ly, though  somewhat  inaccurately,  described 
as  something  into  which  one  puts  nothing 
and  gets  out  a  lot  of  things  he  didn't  expect. 
Modulation  and  detection  are  special  modi- 
fications of  this  amplifying  characteristic. 
By  far  the  largest  application  of  vacuum 
tube  amplifiers,  from  a  numerical  stand- 
point at  least,  has  been  in  the  telephone 
repeater.  It  is  this  which  has  made  trans- 
continental telephony  possible  and  it  has 


no  i 

also  enabled  us  to  put  in  compact  under- 
ground cables  the  telephone  circuits  be- 
tween large  cities,  such  as  New  York  and 
Chicago.  The  number  of  telephone  re- 
peaters in  a  single  office,  such  as  Newark, 
may  run  well  into  the  hundreds  and  the 
vacuum  tubes  necessary  for  these  repeaters 
would  keep  the  amateurs  stocked  up  for 
some  time  to  come. 

But  we  are  interested  in  amplification  as 
applied  to  radio.  I  am  going  to  assume  that 
we  are  all  sufficiently  familiar  with  the 
"bottles"  to  enter  at  once  into  a  discussion 
of  the  circuits  in  which  they  are  employed 
as  amplifiers.  Before  taking  up  in  detail 
the  various  types  of  amplifiers  as  distin- 
guished by  the  frequency  range  in  which 
they  operate,  let  us  first  consider  the  three 
general  types  of  amplifier  circuits. 

"•Engineer,  Western  Electric  Co. 
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We  first  have  the  "resistance-coupled" 
amplifier  as  shown  in  Figure  1.  This  was 
possibly  the  first  type  of  coupling  to  be 
employed  and  is  still  used  extensively  for 
some  purposes.  The  resistance  Rx  is  of 
the  same  order  of  magnitude  as  the  internal 
impedance  of  the  tube,  or  from  10,000  to 
50,000  ohms.    This  means  that  the  plate 
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potential  is  about  half  the  "B"  battery 
voltage  and  this  excessive  battery  waste 
is  the  chief  disadvantage  of  this  circuit. 
Another  disadvantage  is  that  the  fraction 
of  the  pulsating  voltage  developed  in  the, 
plate  circuit  of  the  first  tube  which  is  im-> 
pressed  on  the  grid  of  the  second  ti^be:  ia> 
proportional  to  the  coupling  resistance  and; 
if  we  make  this  small  to  save  "Bf>  battery  > 
we  decrease  the  amplification.   Making  this, 
resistance  equal  to  that  of  the  tube  airaply? 
represents  a  reasonable  compromise  and 
with  coupling  resistances  of  this  value  the 
voltage  amplification  for  each  stage  is  ob- 
viously half  the  amplification  constant  of 
the  tube.    A  minor  disadvantage  is  that  a 
condenser  and  frid  leak  are  required  for 
each  tube  but  this  is  also  true  of  impedance- 
coupled  amplifiers.    The  big  advantage  of 
the  resistance-coupled  amplifier  is  that  it 
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is  practically  independent  of  frequency  up 
to  the  lower  radio  frequencies  of  20  or  30 
kilocycles.  Here  the  efficiency  begins  to 
decrease  rapidly  and  at  a  frequency  of 
1000  kilocycles,  corresponding  to  a  wave 
length  of  300  meters,  the  amplification  with 
ordinary  tubes  is  exceedingly  small. 
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An  'impedance-coupled''  amplifier  is 
shown  on  Figure  2,  in  which  the  resistances 
of  Figure  1  are  replaced  by  inductances 
whose  value  depends  upon  the  frequency  at 
which  the  amplifier  operates.  Until  re- 
cently this  type  of  amplifier  was  used  for 
audio  frequency  amplification  where  it  was 
desired  to  cover  a  wide  range  of  fre- 
quencies without  the  battery  waste  of  the 
resistance  coupled  amplifier,  as  the  D.C. 
resistance  of  the  choke  coils  is  comparative- 
ly small.  Recent  improvements  in  trans- 
former design,  however,  make  it 
possible  to  get  a  very  good  fre- 
quency range  with  much  greater 
amplification,  as  it  is  obvious  that 
in  an  impedance-coupled  amplifier 
the  amplification  per  stage  can 
never  exceed  the  amplification  con- 
stant of  the  tube  unless  resonance 
occurs,  which  destroys  the  desir- 
able frequency  characteristic.  The 
Impedance-coupled  amplifier  is  used 
to  some  extent  for  radio  frequency 
amplification,  but  even  this  use  is 
declining  as  we  learn  more  ab^-'t 
transformers  because  of  the  extra 
apparatus  —  condensers  and  grid 
leaks — required  by  the  impedance- 
coupled  amplifier. 

An  amplifier  using  transformer 
coupling  is  shown  in  Figure  3. 
This  type  of  amplifier  is  coming 
more  and  more  into  general  use  for 
several  reasons.  First,  by  means 
of  a  step-up  transformer  an  am- 
plification of  several  times  the  am- 
plification constant  of  the  tube 
may  be  obtained  at  moderate  fre- 
quencies. Second,  it  is  economical 
of  plate  batterv.  Third  the  fre- 
quency characteristics  may  be 
made  as  good  as  those  of  an  im- 
pedance-coupled amplifier  at  all  fre- 
quencies. Fourth,  the  grid  conden- 
ser and  grid  leak  are  eliminated. 


Audio  Frequency 
Amplification 

It  is  natural  that  am- 
plification at  audio  fre- 
quencies should  be  the 
first  to  be  developed, 
both  because  of  the  re- 
lative simplicity  of  the 
task  and  because  there 
are  numerous  applica- 
tions of  the  vacuum  tube 
amplifier  where  only  the 
lower  frequencies  are  in- 
volved. 

For  very  special  pur- 
poses where  it  is  desired 
to  have  uniform  ampli- 
fication over  a  wide 
range  of  frequencies,  say 
from  as  low  as  10  cycles 
per  second  to  as  high  as 
10,000,  the  resistance  coupled  amplifier  is 
used.  For  this  purpose,  in  order  to  over- 
come the  inherent  inefficiency  of  this  method 
of  coupling,  a  tube  having  as  high  an  am- 
plification constant  as  possible  is  usually 
employed.  One  standard  tube  used  for  this 
purpose  has  an  amplification  constant  of 
30,  this  being  adopted  after  a  tube  with  an 
amplification  constant  of  40  had  been  found 
impractical. 

It  may  be  well  to  point  out  here  that  a 
high  amplification  constant  does  not  neces- 
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sarily  mean  a  superior  tube.  For  most  pur- 
poses the  excellence  of  a  vacuum  tube, 
aside  from  those  general  points  of  construc- 
tion which  tend  to  increase  the  stability, 
uniformity  and  life,  is  measured  by  a  factor 
called  its  "mutual  conductance/'  which  is 
proportional  to  the  change  in  plate  current 
caused  by  a  given  change  in  grid  voltage. 
Probably  the  most  desirable  amplifier  tube 
from  all  standpoints,  except  use  in  a  re- 
sistance coupled  amplifier,  is  an  oxide- 
coated  filament  tube  having  an  amplifica- 
tion constant  of  about  5  and  a  plate  im- 
pedance of  about  6000  ohms.  The  tube 
with  an  amplification  constant  of  30  has  a 
plate  impedance  of  60,000  ohms,  so,  although 
the  voltage  amplification  is  higher,  the 
mutual  conductance  is  only  6/10  that  of 
the  6000  ohm  tube. 


former-coupled  amplifiers,  let  us  consider 
what  is  necessary  in  a  eood  audio-frequency 
amplifier.  The  audio  frequencies,  or  those 
frequencies  which  produce  audible  sounds, 
range  from  about  16  cycles  per  second  to 
about  16,000  cycles  per  second.  The  lower 
limit  is  rather  definite,  as  below  this  fre- 
quency the  ear  perceives  the  sound,  not  as 
a  single  low  note,  but  as  a  series  of  sounds 
close  together.  The  upper  limit  varies  with 
different  persons  and  with  the  same  per- 
son under  different  conditions.  Almost  any- 
one can  hear  a  frequency  of  10,000  cycles 

Eer  second  and  a  few  people  can  hear  as 
igh  as  18,000  or  20,000. 
In  connection  with  ordinary  telephone 
apparatus  it  has  been  found  that  for  the 
transmission  of  good  understandable  speech 
it  is  necessary  to  use  only  the  frequency 


Impedance-coupled  audio  frequency  am- 
plifiers, as  previously  pointed  out,  are 
practically  obsolete,  though  some  splendid 
multi-stage  amplifiers  of  this  type  have 
been  built.  The  writer  recalls  one  four- 
stage  amplifier  using  tubes  with  an  ampli- 
fication constant  of  30  and  choke  coils 
having  an  inductance  of  350  henries  with  a 
minimum  distributed  capacity.  At  a  fre- 
quency of  only  80  cycles  per  second  the  im- 
pedance of  such  a  choke  coil  is  approximate- 
ly 175,000  ohms,  with  the  impedance  at 
other  frequencies  in  proportion.  This  im- 
pedance being  three  times  the  tube  imped- 
ance, 75%  of  the  plate  voltage  at  80  cycles 
is  impressed  on  the  following  grid,  so  that 
the  amplification  per  stage  is  nearly  equal 
to  the  amplification  constant  of  the  tube 
over  a  wide  frequency  range.  Incidentally 
the  total  voltage  amplification  of  this  am- 
plifier was  approximately  800,000  times. 

Before  considering  in  some  detail  trans- 


band  from  200  to  2000  cycles,  and  the  first 
radio  transmitters  were  designed  on  the 
same  basis.  It  was  soon  found,  however, 
that  music  transmitted  by  means  of  these 
sets  had  an  undesirable  "tin  pan"  effect 
due  to  the  absence  of  the  higher  and  lower 
frequencies.  It  has  been  found  that  to 
transmit  good  quality  music  the  frequency 
band  must  be  extended  to  include  all  fre- 
quencies from  100  to  4000  cycles,  and  if  it 
is  desired  to  transmit  perfectly  such  music 
as  is  produced  by  a  large  organ,  the  lower 
limit  must  extend  down  still  lower  to  about 
30  cycles.  Not  only  must  all  frequencies 
within  this  band  be  transmitted,  but  they 
#must,  within  limits,  be  transmitted  uni- 
*formly  so  that  the  amplitudes  of  the  var- 
ious frequencies  in  the  emitted  wave  cor- 
respond to  those  in  the  original  sound  wave. 

Obviously  it  does  us  no  good  to  trans- 
mit nearly  perfect  music  if  the  receiving 
apparatus  amplifies  some  frequencies  with- 
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in  the  desired  band  five  or  ten  times  as  well 
as  other  frequencies.  This  is  exactly  what 
happens  with  many  of  the  amplifying 
transformers  on  the  market.  In  Figure  4 
are  shown  the  characteristics  of  a  number 
of  these  transformers,  the  amplification 
shown  being  that  of  the  transformer  alone 
when  working  between  Western  Electric 
"J"  tubes,  which  have  an  output  impedance 


the  lower  the  transformer  ratio  the  more 
uniform  is  the  amplification  when  work- 
ing out  of  this  impedance.  When  the  im- 
pedance is  increased  to  30,000  ohms,  the 
superiority  of  the  lower  ratio  coil  is 
obvious. 

Merely  making  the  ratio  low  does  not 
suffice,  however,  though  it  is  much  easier 
to  make  a  good  low-ratio  transformer  than 
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of  about  15,000  ohms.  Of  these  transfor- 
mers only  two  could  be  considered  satis- 
factory and  one  of  these  falls  off  too  much 
at  high  frequencies. 

The  maximum  amplification  of  any 
transformer  represents  approximately  its 
turn  ratio.  It  is  worthy  of  note  that  all 
the  transformers  having  a  ratio  higher  than 
4  are  very  poor,  while  only  one  having  a 
ratio  less  than  4  is  bad  and  it  is  not  nearly 
as  bad  as  the  others.  It  has  been  found 
by  experience  that  a  ratio  of  4 : 1  represents 
the  maximum  which  can  be  used  and  still 
give  uniform  amplification,  and  this  is  too 
high  for  most  tubes. 

On  Figure  5  are  shown  a  number  of 
transformer  characteristics  representing 
the  most  advanced  design.  The  upper 
curves  are  of  a  transformer  having  a  ratio 
of  4.75:1  working  out  of  the  impedances 
shown  on  the  curves.  Comparing  these 
with  the  curves  below  which  are  of  a  trans- 
former having  a  4:1  ratio,  it  may  be  noted 
that  the  difference  in  characteristics 
caused  by  using  tubes  of  different  imped- 
ances is  much  more  pronounced  in  the 
higher  ratio  transformer.  The  same  is 
true,  to  a  lesser  degree,  of  the  two  lower 
sets  of  curves  showing  transformers  having 
a  3:1  and  2:1  ratio.  There  is  one  value 
of  tube  impedance — 20,000  ohms — common 
to  all  the  curves  and  it  will  be  noted  that 


a  good  high-ratio  one.  At  the  bottom  of 
Figure  6  is  shown  a  poorly  designed  trans- 
former having  a  5:1  ratio  working  out  of  a 
10,000  ohm  tube.  This  transformer  is  very 
fair  with  this  tube,  but  out  of  a  20,000 
ohm  tube  it  is  most  unsatisfactory,  though 
not  as  bad  as  some  of  the  transformers  on 
Figure  4.  The  upper  curves  of  Figure  6 
show  a  well  designed  transformer  with  a 
4:1  ratio  and  the  excellence  of  the  char- 
acteristic when  working  out  of  a  6000  ohm 
tube,  the  amplification  being  both  high  and 
uniform,  emphasizes  the  desirability  of 
using  low  impedance  tubes.  It  is  to  be 
noted,  however,  that  even  with  a  20,000 
ohm  tube  this  transformer  is  much  better 
than  the  other,  though  not  as  good  as  a 
lower-ratio  coil  would  be.  This  transfor- 
mer was  designed  to  amplify  the  higher  fre- 
quencies more  strongly  and  actually  con- 
tinues to  do  so  up  to  6000  cycles  in  order 
to  compensate  for  the  fact  that  the  average 
loud  speaker  discriminates  strongly  against 
these  high  frequencies. 

If  one  has  a  high-ratio  transformer  which 
is  being  used  with  high  impedance  tubes,  and 
it  is  suspected  of  amplifying  the  frequencies 
around  1000  cycles  more  than  the  others, 
the  characteristic  may  be  greatly  improved 
at  some  sacrifice  in  amplification  by  con- 
necting a  shunt  resistance  of  10,000  or 
15,000  ohms  across  the  primary  or  plate 
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winding.  The  results  with  one  transformer 
which  was  designed  only  for  low  impedance 
tubes  tire  shown  in  Figure  7. 

The  writer  is  glad  to  be  able  to  say  that 
a  number  of  the  transformers  made  by  re- 
liable companies  have  very  satisfactory 
characteristics.  It  should  be  remembered 
that  a  good  audio  frequency  amplifying 
transformer  having  a  turns  ratio  of  more 
than  4:1  has  never  been  produced  except 
for  very  low  impedance  tubes.  A  trans- 
former having  a  3:1  ratio  is  a  very  good 
compromise  when  working  with  most  of  the 
amplifying  tubes  available.  It  would  be 
a  good  plan  for  the  manufacturers  to  fur- 
nish, either  in  their  advertising  or  with 
the  transformers,  curves  showing  their 
characteristic  with  moderate  accuracy  so 
that  the  transformers  could  be  intelligently 
selected  to  work  to  the  best  advantage  with 
the  tubes  available. 

In  Figure  8  is  shown  a  standard  two- 
variometer  regenerative  receiver  followed 
bv  three  stages  of  audio  frequency  ampli- 
fication, which  is  the  maximum  number 


The  circuit  of  Figure  8  differs  from  the 
circuits  usually  employed  in  three  details. 
First,  grid  biasing  batteries  are  used  on 
the  amplifier  tubes.  Second,  9  audio  fre- 
quency by-pass  condensers  are  used  across 
the  plate  batteries.  Third,  the  last  stage 
of  the  amplifier  uses  two  tubes  connected 
in  a  balanced  or  push-pull  circuit.  If  it  is 
desirable  to  obtain  the  best  possible  quality, 
all  of  these  changes  from  the  usual  circuit 
will  be  found  well  worth  while.  One  thing 
that  should  always  be  borne  in  mind  when 
building  cascade  amplifiers  intended  to  pro- 
duce a  large  output  and  wjiich  is  very 
seldom  considered,  is  that  the  available 
power  in  each  stage  should  be  greater  than 
m  the  one  preceding  it.  Speaking  in  terms 
of  the  tubes  available  to  the  amateur,  sup- 
pose we  have  a  U.V.200  as  a  detector,  it  is 
well  followed  by  a  U.V.201  with  45  volts 
on  the  plate  as  an  amplifier.  The  second 
stage  should  be  a  U.V.201  with  120  volts  on 
the  plate  and  the  third  stage  should  use 
two  U.V.201  tubes  with  120  volts  on  the 
plate.    It  should  be  remembered  that  the 
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which  should  ever  be  used  by  the  amateur. 
Indeed,  the  elimination  of  the  second  stage, 
leaving  only  two  stages,  is  quite  desirable 
when  used  with  a  regenerative  receiver 
because  it  is  very  easy  to  ruin  the  quality 
by  overloading  the  amplifier.  For  the  large 
loud  speakers  used  outdoors  as  many  as 
nine  stages  of  amplification  may  be  em- 
ployed, the  last  stage  using  four  50  watt 
tubes.  Such  an  amplifier,  of  course,  is  far 
beyond  the  needs  of  the  amateur  and  re- 
quires very  careful  shielding  and  balancing 
to  prevent  howling. 


plate  impedance  of  a  tube  decreases  with 
an  increase  of  the  plate  battery  voltage. 
For  ordinary  purposes  the  use  of  5  watt 
tubes  in  the  last  stage  will  be  unnecessary 
and  undesirable  unless  they  are  used  with 
much  less  than  normal  plate  voltage,  say 
not  over  150  volts,  as  it  is  very  easy  to 
overload  any  loud  speaker  with  a  small 
horn.  For  the  first  stage  a  grid  battery 
of  1.5  volts  will  be  satisfactory  and  for  the 
last  two  stages  6  to  9  volts  may  be  used. 

It  may  be  pointed  out  here  that  more 
than  one  stage  of  audio  frequency  ampli- 
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fication  will  not  increase  the  sensitivity  of 
the  set  It  will  merely  increase  the  output 
of  signals  which  a  detector  and  one  stage 
will  bring  in.  The  reason  for  this  is  that 
the  output  of  the  detector  is  proportional 
to  the  square  of  the  input  and  there  is  a 
limiting  minimum  input  below  which  the 
output  is  negligible  and  no  amount  of  audio 
frequency  amplification  will  make  it  aud- 
ible. The  minimum  output,  however,  while 
it  can  be  heard  in  the  receivers,  is  distinct- 
ly below  comfortable  volume  and  one  stage 


of  audio  frequency  amplification  will,  there- 
fore, materially  increase  the  useful  sensi- 
tivity of  the  set.  It  is  well  to  bear  in  mind 
that  a  signal  gives  about  the  same  apparent 
loudness  in  a  pair  of  "cans"  on  the  ears 
when  connected  to  the  input  of  a  two-stage 
audio  frequency  amplifier  as  is  produced  on 
a  loud  speaker  connected  to  the  output  and 
used  in  an  average  sized  room. 

Just  a  word  regarding  the  circuit  layout 
and  we  will  pass  to  radio  frequency  ampli- 
fication. There  is  no  better  layout  for  am- 
plifiers of  all  kinds  than  the  "long  and 
skinny,"  but  this  is  not  always  practical. 
In  any  type  of  construction  adopted,  how- 
ever, the  output  should  be  as  well  separated 
from  the  input  as  possible.  There  are  two 
wires  in  each  stage  which  must  be  as  short 
and  direct  as  possible — the  wires  to  the 
plate  and  grid  of  the  tube.    This  becomes 


increasingly  important  in  the  final  stages 
and,  in  general,  the  grid  connections  are 
more  sensitive  than  the  plate  connections. 
For  a  three-stage  audio  frequency  ampli- 
fier shielding  between  stages  should  not  be 
necessary  if  the  cores  of  the  transformers 
are  grounded.  The  outside  connections  of 
the  transformer  windings  should  be  con- 
nected to  plate  and  grid  for  maximum  am- 
plification, but  reversing  some  of  these  con- 
nections may  cure  a  persistent  howl  which 
refuses  to  yield  to  more  rational  treatment. 

Now,  although  it  is  desirable  that  the 
plate  and  grid  wires  be  short,  direct  and 
separated  from  everything  else,  all  the 
other  wiring  should  be  bunched  closely  to- 
gether, including  the  leads  to  the  low  side 
of  the  transformers.  From  an  alternating 
current  standpoint,  all  of  this  wiring  should 
be  at  ground  potential  and  bunching  it  to- 
gether helps  to  keep  it  thus  by  virtue  of  the 
capacity  between  the  wires  and  the  elimin- 
ation of  inductive  loops,  remembering  that 
the  inductance  of  a  circuit  is  proportional 
to  its  area.  This  bunching  of  the  low 
potential  wiring  is  especially  effective  in 
high  frequency  amplifiers. 

In  view  of  the  fact  that  one  stage  of 
audio  frequency  amplification  actually  does 
increase  the  useful  sensitivity  of  a  receiver 
and  that  additional  amplification  is  useful 
only  in  connection  with  a  loud  speaker,  it 
is  recommended  that  one  stage  of  audio  fre- 
quency amplification  be  always  embodied 
in  a  receiving  set  itself,  while  additional 
stages  of  amplification  are  mounted  in  a 
separate  unit.  If  a  regenerative  detector 
and  two  or  three  stages  of  audio  frequency 
amplification  are  embodied  in  the  receiver 
unit  itself,  it  is  very  difficult  to  eliminate 
undesirable  howling  and  squealing. 

Radio  Frequency  Amplification 

Remembering  the  fact  that  the  output  of 
a  detector  is  proportional  to  the  square  of 
the  input,  it  is  obvious  that  amplification 
of  the  signals  before  they  reach  the  de- 
tector will  produce  most  satisfactory  re- 
sults. 

This  is  a  very  simple  job  for  long  wave 
lengths  but  it  is  a  serious  problem  on  wave 
lengths  below  600  meters,  corresponding  to 
a  frequency  of  500,000  cycles.  While  the 
final  solution  has  by  no  means  been  found, 
much  progress  has  been  made  in  the  last 
year  and  very  satisfactory  results  have 
been  obtained.  In  all  fairness,  however,  I 
shall  have  to  point  out  that  the  claims  of 
some  manufacturers  concerning  the  wave 
length  range  and  amplification  of  their 
transformers  are  rather  optimistic. 

The  fundamental  obstacle  in  radio  fre- 
quency amplification  is  the  very  high  fre- 
quencies involved.  At  audio  frequencies 
the  input  capacity  of  a  vacuum  tube — from 
5  to  15  micro-micro-farads — may  be  entire- 
ly neglected,  but  at  short  wave  lengths  it 
becomes  very  important.    At  200  meters, 
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for  example,  corresponding  to  a  frequency 
of  1600  kilocycles,  the  input  reactance  of 
the  average  tube  in  a  good  socket  is  only 
about  10,000  ohms,  which  is  the  same  order 
of  magnitude  as  the  output  impedance.  Due 
to  the  effect  of  the  output  circuit  on  the  in- 
put circuit,  the  input  impedance  of  a  tube 
with  a  high  amplification  constant  may  be 
reduced  to  as  low  as  2000  ohms.  Unfortu- 
nately, the  higher  the  amplification  constant 
of  the  tube,  the  lower  is  the  input  imped- 
ance. These  conditions  make  it  necessary 
to  employ  some  sort  of  resonance  coupling, 
which  uses  the  tube  capacity  in  the  reson- 
ant circuit  to  obtain  a  decent  amplification, 
and  this  restricts  the  efficient  wave  length 
range  to  a  relatively  narrow  band. 

Let  us  consider  first  the  resistance- 
coupled   radio-frequency  amplifier,  which 


This  method  of  regenerative  control  is  very 
satisfactory. 

If  one  wishes  to  use  half  a  dozen  stages 
of  resistance-coupled  radio  frequency  am- 
plification, it  may  be  all  right  on  200 
meters.  It  would  certainly  have  the  ad- 
vantage of  fairly  uniform  amplification 
over  a  wide  range  of  wave  lengths,  the  am- 
plification increasing  gradually  with  the 
wave  length.  But,  in  view  of  the  fact  that 
vacuum  tubes  cost  more  than  a  quarter 
apiece,  most  of  us  are  content  to  use  fewer 
vacuum  tubes  to  get  the  same  amplification 
for  a  smaller  wave  length  range. 

Some  special  types  of  tubes  have  been 
developed  in  order  to  minimize  the  inter- 
electrode  capacity.  The  Meyers  audion  is 
an  example  of  this  type  of  tube  and  should 
show  materially  better  radio  frequency  am- 
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has  been  developed  extensively  in  Europe 
where  most  of  the  work  is  at  longer  wave 
lengths.  A  typical  cireuit  of  a  three  sta$e 
amplifier  used  in  France  is  shown  in 
Figure  9.  The  chief  point  of  interest  is  the 
"compensator."  This  consists  of  a  three 
plate  condenser  connected  as  shown.  As 
the  capacity  between  the  grid  of  the  first 
tube  and  the  plate  of  the  third  tube  is  in- 
creased,«regeneration  occurs  and  the  circuit 
oscillates  readily  with  further  increase  of 
this  capacity  so  that  the  amplifier  may  be 
used  for  C.W.  signals.  Increasing  the  capa- 
city between  the  first  grid  and  the  second 
plate  reduces  the  regeneration  and  tends  to 
neutralize  any  undesirable  oscillating  ten- 
dency due  to  the  capacity  of  the  wiring. 


plification  in  a  resistance-coupled  circuit. 
Figure  10  shows  a  photograph  of  a  French 
tube  developed  for  this  purpose.  It  is 
popularly  called  a  "Kamerad"  tube  because 
its  arms  are  in  the  air.  The  grid  and  plate 
leads  are  brought  out  through  the  two 
"horns"  which  are  copper  sleeves  cemented 
firmly  to  corresponding  projections  of  the 
glass  bulb  through  which  the  connections 
pass. 

Even  with  these  specially-constructed 
tubes  resistance-coupled  amplifiers  have 
proven  most  unsatisfactory  for  wave 
lengths  below  500  meters  and  practically  all 
recent  developments  in  this  country  have 
been  in  the  direction  of  tuned  interstage 
coupling.    With  this  type  of  coupling  the 
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capacity  of  the  tube  is  used  to  resonate  the 
coupling  coil  or  transformer  at  the  wave 
length  for  which  the  maximum  amplifica- 
tion is  desired  and  thus  a  fairly  large  capa- 
city up  to  about  15  m.m.f.  is  not  a  disad- 
vantage. If  this  capacity  is  further  in- 
creased, however,  such  as  by  careless  wiring 
or  poorly  designed  tube  sockets,  the  inter- 
stage tuning  will  become  very  sharp  and 
the  wave  length  range  of  the  amplifier  will 
be  exceedingly  limited. 

At  this  point  the  writer  desires  to  call 
attention  to  a  very  satisfactory  method  of 
adding  one  stage  of  radio  frequency  ampli- 
fication to  the  type  of  regenerative  receiver 
using  a  tuned  plate  circuit.  The  tuning 
may  be  either  by  a  variometer  or  a  coil  and 
variable  condenser.  The  circuit  using  a 
variometer,  which  will  generally  give  better 
amplification,  is  shown  in  Figure  11.  This 
circuit  has  been  published  in  a  number  of 
magazines  but  has  not  received  the  attention 
it  deserves.  We  have  here  the  very  best 
type  of  coupling  for  radio  frequency  ampli- 
fication and  its  use  adds  no  adjustments  to 
the  receiver.  When  adjusted  so  regenera- 
tion occurs  the  impedance  of  the  tuned  plate 
circuit  is  very  high  and  the  coupling  is  very 
efficient.  A  multi-stage  amplifier  using  the 
same  type  of  coupling  between  each  stage 
would  be  an  excellent  amplifier  except  for 
the  difficulty  of  tuning  so  many  interstage 
circuits  and  the  impossibility  of  obtaining 
a  suitable  circuit  that  did  not  oscillate.  The 
addition  of  one  stage  of  radio  frequency 
amplification  to  such  a  regenerative  circuit 
requires  only  one  tube,  a  few  accessories, 
and  minor  changes  in  the  existing  circuit. 
It  will  give  a  voltage  amplification  of  about 
five  or  an  increase  in  the  detector  output 
with  weak  signals  of  about  25  times.  Sure- 
ly this  is  very  much  worth  while. 

We  will  consider  briefly  impedance- 
coupled  radio  frequency  amplifiers.  They 
have  one  big  advantage  which  is  of  con- 
siderable importance.  Choke  coils  having 
moderately  sharp  characteristics  may  be 
used  and  the  number  of  turns  and  conse- 
quently the  wave  length  range  may  be 
changed  by  means  of  a  simple  switch.  The 
switches  of  several  stages  may  be  mechani- 
cally interconnected,  thus  requiring  only 
one  adjustment.  By  tuning  each  stage 
rather  sharply  excellent  selectivity  is  ob- 
tained, but,  although  the  amplification  in 
each  stage  may  be  fairly  high,  it  is  neces- 
sary to  throw  most  of  it  away  in  some  sort 
of  "stabilizer,"  which  has  more  properly 
been  termed  a  "losser"  by  one  of  my  associ- 
ates, in  order  to  prevent  oscillation.  This 
is  because  with  the  sharp  tuning  we  have 
grid  and  plate  circuits  tuned  to  nearly  the 
same  wave  length  with  the  capacity  of  the 
tube  for  feedback,  and  at  a  million  or  more 
cycles  there  is  no  better  oscillator  than  this 
combination.  A  minor  disadvantage  is  the 
necessity  for  grid  leaks  and  condensers,  the 
capacity  of  which  to  ground  is  serious  at 
radio  frequencies.    In  general,  the  imped- 


ance-coupled radio  frequency  amplifier  will 
give    somewhat    less    amplification  but 

greater  selectivity  than  an  amplifier  using 
at  resonance  transformers  and  to  cover 
the  same  wave  length  range  will  require 
an  additional  adjustment. 

A  three  stage  transformer-coupled  radio 
frequency  amplifier  using  a  stabilizer  is 
shown  in  Figure  12.  The  stabilizer  could 
probably  be  replaced  with  profit  by  the 
"compensator"  of  Figure  9.  Certainly  the 
latter  is  much  to  be  preferred  from  a 
mechanical  standpoint,  though  there  is 
some  difference  of  opinion  as  to  which  ar- 
rangement gives  the  best  regenerative  con- 
trol. The  stabilizer  functions  by  making 
the  grids  of  the  tubes  more  or  less  positive 
with  respect  to  the  filament,  as  when  the 
grid  becomes  positive  over  a  portion  of  the 
cycle  current  flows  and  power  is  consumed* 
thus  placing  a  sufficient  loss  in  the  circuit 
to  prevent  singing.  The  compensator,  oper- 
ating as  it  does  by  merely  changing  the 
phase  of  the  feedback  potential,  seems  to 
the  writer  a  much  more  rational  solution 
of  the  problem. 

The  best  solution  of  all  is  to  design  the 
circuit  so  stabilizers,  compensators  or 
other  "lossers"  are  not  necessary.  It  is 
possible  to  do  this  with  a  two-stage  radio- 
frequency  amplifier  and  we  are  not  con- 
vinced that  it  is  impossible  for  three  stages, 
though  it  has  not  been  done  yet.  It  simply 
means  the  painstaking  elimination  of 
parasitic  feedback  capacities  and  inductive 
loops.  Make  the  grid  and  plate  wires  short, 
straight  and  clear.  Make  all  the  other 
wiring  as  direct  as  possible,  but  bunch  it 
together.  After  an  amplifier  is  obtained 
which  is  free  from  singing  or  oscillation, 
a  regenerative  control,  such  as  the  compen- 
sator, may  legitimately  be  added,  but  we 
cannot  consider  that  any  amplifier  repre- 
sents a  real  solution  of  the  problem  if  we 
have  to  decrease  the  amplification  in  some 
way  to  prevent  our  amplifier  from  becom- 
ing an  oscillator. 

Now  a  word  as  to  the  amplifying  trans- 
formers themselves.  To  the  best  of  our 
knowledge  and  belief,  no  radio  frequency 
transformer  has  yet  appeared  giving  even 
approximately  a  uniform  amplification  over 
a  much  greater  than  2 : 1  wave  length  range 
and  the  best  transformer  covers  the  wave 
lengths  from  250  to  600  meters.  Figure  13 
shows  the  characteristics  of  a  number  of 
transformers  with  the  rated  wave  length 
range  marked  on  the  curves.  At  the  time 
the  curves  were  taken  measurements  could 
not  be  made  below  200  meters,  but  from 
the  shape  of  most  of  the  curves  it  was  ap- 
parently unnecessary.  Despite  the  fact 
that  such  a  rated  wave  length  range  is  ob- 
viously rather  optimistic,  the  best  of  these 
characteristics  represent  fairly  good  trans- 
formers and,  far  from  accusing  the  manu- 
facturers of  misrepresentation,  the  trans- 
formers actually  do  amplify  over  their 
entire  rated  wave  length  range,  though 
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rather  feebly  at  some  portions  of  it.  We 
honestly  think,  as  with  audio  frequency 
transformers,  that  the  characteristics 
should  be  made  public  by  the  manu- 
facturers. The  designing  of  transformers 
which  are  good  at  200  meters  merely  awaits 
the  lessening  of  the  demand  for  transfor- 
mers good  at  360  and  400  meters.  While 


that  obtainable  by  any  other  method — if 
one  has  six  tubes. 

Summary 

We  will  summarize  very  briefly.  For 
sensitivity,  direct  radio-frequency  amplifi- 
cation should  be  used  by  all  but  million- 
aires. One  stage  of  radio  frequency  ampli- 
fication in  a  non-regenerative  circuit  gives 


the  best  results  at  200  meters  will  prabably 
not  be  as  good  as  the  best  results  at  400 
meters,  the  200  meter  results  will  soon  be 
far  ahead  of  the  present  400  meter  results. 
Improvements  in  design  are  constantly 
giving  us  an  increase  in  wave  length  range 
without  sacrifice  of  amplification. 

It  was  previously  noted  that  radio  fre- 
quency amplification  at  long  wave  lengths 
was  a  very  simple  job.  In  fact,  it  is  in 
some  ways  easier  to  handle  the  frequencies 
between  20  and  50  kilocycles  than  audio 
frequencies  because  the  amplifier  is  tuned 
to  the  superaudible  frequencies  and  tube 
noises  are  greatly  reduced. 

It  has  proven  most  satisfactory  by  means 
of  a  local  oscillator  and  a  modulating  tube 
to  change  the  frequency  of  the  incoming 
signal  to  a  much  lower  frequency.  This 
may  then  be  amplified  to  almost  any  desired 
degree  without  difficulty,  the  maximum 
practicable  voltage  amplification  being 
about  10,000  times,  which  increases  the 
final  output  100,000,000  times.  After  am- 
plification the  signals  may  be  detected  just 
as  if  they  were  long  wave  signals.  With 
a  set  of  this  type  the  weakest  winter  static 
sounds  like  a  thunder-storm  in  the  middle 
of  July,  so  it  would  be  foolish  to  build  a 
more  sensitive  receiver.  This  type  of  re- 
ceiver will  probably  remain  the  last  word 
in  sensitivity  for  some  time  to  come.  At 
least  six  vacuum  tubes  are  required,  but 
the  sensitivity  per  tube  is  far  ahead  of 


about  the  same  sensitivity  as  a  first  class 
regenerative  receiver.  Two  stages  with 
good  transformers  will  be  about  five  times 
as  sensitive  as  a  simple  regenerative  cir- 
cuit, and  the  regeneration  in  the  amplifier 
will  multiply  this  by  about  three.  One  ad- 
ditional stage  of  audio  frequency  amplifi- 
cation will  bring  the  weaker  signals  up  to 
a  more  comfortable  volume.  Additional 
stages  of  audio  frequency  amplification — 
never  more  than  two — should  be  used  only 
for  operating  a  loud  speaker,  as  they  add 
nothing  to  the  sensitivity  of  the  receiver. 
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Trans-Pacific  Amateur  Reception 


THE  American  amateur  has  made 
short  work  of  spanning  the  Atlantic 
Ocean,  which  between  our  country 
and  Europe  offers  a  distance  of  but 
little  over  3000  miles,  and  those  in- 
terested in  ascertaining  the  maximum 
range  of  their  C.W.  sets  are  listening 
anxiously  for  reports  from  the  westward, 
where  the  broad  Pacific  affords  much 
greater  distances.  QS  T  is  in  receipt  of 
several  letters  reporting  reception  all  the 
way  across  the  Pacific — reception  that 
makes  an  amateur's  hair  stand  on  end 
with  the  sheer  thrill  of  the  thing,  records 
that  will  bring  joy  to  the  station-owners 
who  read  here  what  their  little  bottles  have 
done. 

There's  not  the  slightest  excuse  for  fur- 
ther waste  of  space  on  our  part  in  intro- 
ducing the  letters — they,  tell  their  own 
rousing  story.    Hr  nr  1:' 

S.  S.  Easterner, 
Brisbane,  Australia, 
Nov.  10,  1922. 

Editor,  QST: 

The  enclosed  list  gives'  the  amateur  sta- 
tions picked  up  aboard  this  vessel  during 
the  trip  across  the  South  Pacific  from 
Panama  to  Brisbane.  Having  been  inter- 
ested in  amateur  activities  myself  in  the 
past,  I  took  advantage  of  the  opportunities 
for  research  in  amateur  reception  on  this 
trip  and  packed  a  small  receiver  of  my  own 
particular  design  in  the  hopes  of  hearing 
someone.  The  results,  needless  to  say,  are 
far  beyond  my  fondest  expectations. 

You  will  note  that  in  all  78  stations  have 
been  heard,  practically  all  at  distances 
greater  than  3000  nautical  miles.  Bear  in 
mind  the  difference  between  nautical  and 
statute  miles.  Stations  were  heard  over 
the  entire  trip,  in  the  central  states  as  well 
as  the  western,  and  some  in  the  eastern 
states,  the  main  obstacle  in  the  latter  case 
being  the  difference  in  time,  which  means 
that  the  eastern  stations  have  all  closed 
up  for  the  night  before  it  becomes  dark  out 
here. 

Propagation  and  antipodal  theories  were 
nicely  verified,  it  being  observed  that  the 
most  difficult  distance  to  hear  amateurs 
was  just  about  6000  miles,  after  which  the 
waves  again  converge,  and,  on  account  of 
very  little  absorption  over  sea  water,  the 
signals  again  become  louder.  Twenty  sta- 
tions were  heard  over  5000  miles,  10  over 
6000,  and  a  couple  over  7000.  Of  these, 
those  deserving  credit  for  being  able  to 
penetrate  thru  the  6000  mile  circle  are  6KA, 
6CC,  6TI,  6BCR,  7SC,  and  9ZAF.  At  6000 
miles  6KA  comes  in  very  loud  and  is  with- 


out a  doubt  the  best  station  heard,  altho* 
9ZAF  comes  very  near  the  laurels  on  ac- 
count of  the  intensity  of  his  signals  and 
the  land  traversed  in  his  case.  7SC  comes 
in  about  as  loud  as  9ZAF  at  the  same 
distance  but  has  only  water  to  cross.  It 
should  be  noted  that  9ZN  covered  5100 
miles  on  I.C.W. 

Mid-Pacific  is  particularly  favorable  for 
radio  work  because  of  the  almost  complete 
absence  of  static  and  interference,  and 
probably  this  accounts  largely  for  the  un- 
usual results,  but  I  believe  the  receiver  de- 
serves some  credit  too.  Only  a  detector 
tube* was  used  except  for  the  few  stations 
noted  on  the  separate  list.  The  receiver  con- 
sisted only  of  a  vario-coupler  and  a  variable 
condenser  for  tuning  down  from  the  ship's 
aerial  of  300  meters  fundamental.  As 
practically  all  the  stations  were  C.W.,  anjr 
tube  which  would  oscillate  did  the  tricks 
Both  Radiotron  and  VT-1  were  used  with 
no  difference  noticeable.  Attempts  at  re- 
ception were  not  made  until  well  this  side 
of  the  Canal,  due  to  the  severe  static  which 
paralyzes  the  set  and  makes  reception  im- 
possible. The  set  was  sufficiently  sensitive, 
at  any  rate,  that  imperceptible  static  on 
the  commercial  tuner  with  one  step  ampli- 
fier becomes  moderate,  and  induction  front 
generator  commutators  in  the  engine-room, 
becomes  annoying.  All  the  stations  listed 
were  heard  more  than  once  and  verifbd, 
but  occasional  bad  fists  were  encountered 
and  it  was  almost  impossible  to  guess  what, 
call  was  meant,  in  which  case  the  one  actu- 
ally being  sent  was  recorded  rather  than 
that  which  it  seemed  might  be  meant  On 
the  whole  I  think  most  of  them  are  quite 
accurate. 

I  have  come  in  contact  with  several 
prominent  amateurs  in  this  city  who  in- 
formed that  plans  are  under  way  for 
trans-Pacific  tests  with  the  Australians. 
Except  for  static  and  difference  in  time  I 
consider  reception  of  American  amateurs 
here  practically  an  accomplished  fact  al- 
ready. The  last  night  out  of  Brisbane, 
only  100  miles  away,  I  heard  dozens  of* 
stations  in  many  districts  and  identified 
six  of  them.  Static  was  unusually  bad 
that  night  and  many  calls  were  partially 
obliterated.  However,  I  expect  to  be  in 
Australian  waters  for  one  or  two  months 
and  shall  endeavor  to  copy  some  stations 
in  some  of  the  ports  to  clinch  the  argument, 
altho  Saturday  night  is  about  the  only  time 
as  the  amateurs  work  late  enough  then  to 
be  heard  after  dark  in  this  country.  The 
difference  in  time  between  California  and* 
Eastern  Australia  is  6  hours.  As  we  pro- 
gress further  south  conditions  will  oovi- 
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ously  become  more  favorable,  and  I  will  in- 
form you  of  later  results. 

Yours  very  truly, 
R.  E.  Roesch, 

Radio  Operator. 

Stations  beard  aboard  S.  S.  "Easterner," 
detector  only.     All  distances  in  nautical 
miles.     United  States  dates. 

Oct.  11—2000  mi.  SW  Panama— 2FP 
(ICW),  6CC,  6ZX,  9BJI,  9QCV. 

Oct.  14—2700  mi.  SW  Panama— 5IA, 
6JM,  5SF,  5TM,  BUK,  5UO,  5VI,  5VY, 
5ZH,  6BQG,  6BUM,  6ZX,  7LU,  8BFK, 
8BFX,  8BO,  8CF,  8ML,  8SP,  8ZZ,  9AMB, 
9BCF. 

Oct.  17—3400  mi.  SW  Panama— 5EK, 
6ADM,     6FT,     6KA,  9AFD, 
9AJP,    9AOG/  9AUL,  9CKO, 
9CXM,     9GK,     9XAC,  9XL, 
9YAJ,  9ZN  (ICW). 

Oct.  19—3900  mi.  SW  Pana- 
ma—5SMf  5UK.  6ATG,  6BUN, 
6CC,  6EN,  6KA,  6PI,  6RD, 
6XAD,  7ZF,  9AJP,  9CCV,  9ZN 
(ICW). 

Oct.  20—400  mi.  east  Tahiti, 
Society  Isds!  —  BSK,  6BUM, 
6BUN,  8SP. 

Oct.  21—200  mi.  south  Tahiti 
— 5PX,  6AJH,  6APW,  6AWT, 
6BCR,  6KA,  6XAD.  7SC,  7ZO, 
9ANQ,  9AON,  9AWM,  9CPX, 
9ZAF,  9ZN  (ICW). 

Oct.  22—3000  mi.  E.  Australia 
— 6AJF,  6KA,  6XAD,  7AD, 
(probably  AD-7,  Omaha;  7AD 
not  working— Ed.),  9GK,  9ZAF. 

Oct.  24 — 5  mi.  east  Raratonga, 
Cook  Isds. — 6AAQ,  6AD,  6ATG, 
6KA,  7SC,  8BFM,  9AWM, 
9AYS,  9BDS,  9KG,  9ZAF. 

Oct.  28—500  mi.  SE  Fiji  Isds.— 6AVR, 
GCC,  6GF,  6KA,  7SC,  9ZAF. 

Oct.  29—1500  mi.  east  Australia— 6BCR, 
6CC. 

Oct.  30—1200  E.  Brisbane,  Australia— 
6BCR,  7LR,  9AWM,  9ZAF. 

Oct.  31—1000  E.  Brisbane— 6AK,  6AVD, 
6CC,  6XAD. 

Nov.  1—800  E.  Brisbane— 6EZ,  7SC. 

Nov.  2 — 600  E.  Brisbane,  6BCR. 

Nov.  3 — 350  E.  Brisbane— 6TI. 
.  Nov.  4—100   E.  Brisbane.  5PX,  5QY, 
6BCR,  6CC,  6KA,  9CXP.    (Distance  to  San 
Francisco  about  6800   statute  miles;  to 
Chicago  about  8400  miles. — Ed.) 

Also  heard  on  Navy  SE-143  tuner  with  1 
step  audio  amplifier: 

Oct.  12—2250  mi.  SW  Panama— 9YAK 
(spark) . 

Oct.  14—2700  mi.  SW  Panama— 6ZZ, 
9YAK  (spark). 

Details  cocerning  any  of  the  above  re- 
ception may  be  obtained  by  writing  to  R. 
E.  Roesch,  356  William  St.,  East  Orange, 
N.  J. 


teur  sigs  running  over  a  third  of  the  way 
around  the  world !  And  here's  a  little  more 
of  the  same: 

S.  S.  "China," 
At  Sea  off  Kobe,  Japan. 

Nov.  11,  1922. 

Editor,  QST: 

Since  my  last  letter  in  which  I  wrote 
you  that  we  had  heard  several  eastern 
stations  while  in  the  harbor  of  Honolulu, 
I  have  done  some  pretty  good  receiving 
while  west  of  Honolulu. 

Oct.  28—91  mi.  W.  Honolulu— 6CC  QSA 
10  ft.  fm.  fones;  6AHR  QSA  all  over  room, 
cussing  his  MG  set;  6TI;  9ZAF,  Denver. 

Oct.   29—361    mi.   W.  Honolulu— 8YD, 


Oh  Boy!  can  you  imagine  that!  Ama- 


MlSERlES  OF  US  SHIP 

Operator  off  Australian  coast 

East  Cleveland,  Ohio,  "test  de  8YD  test  de 
8YD  ex  8AGZ"  etc.,  sigs  QSA  and  good 
for  another  1000  miles,  distance  approxi- 
mately 5300  mi.;  6XAD;  5JH  doubtful; 
9ZN  doubtful. 

Oct.  30—650  mi.  W.  Honolulu— 6TI. 

Did  not  listen  after  the  30th  on  account 
of  heavy  induction  from  ship's  generator. 
Last  night  while  we  were  in  Yokohama  my 
partner  suggested  that  we  give  the  200- 
meter  boys  a  whirl  for  a  few  minutes.  On 
listening  in  on  the  2-step  audio  and  single- 
circuit  tuner,  static  fair  but  QRM  mush 
from  JAA  arc.  Didn't  expect  to  hear  any- 
thing but  sure  enough  here  comes  some 
amateur  from  the  States  coming  in  good. 
But  he  was  one  of  those  birds  who  think 
it  necessary  to  send  40  words  per  to  get 
thru.  I  think  he  was  calling  1BQM.  As 
for  the  rest  of  it,  ND — absolutely  couldn't 
be  done.  We  are  both  positive  he  was  a 
"3"  station  but  his  call  was  all  jumbled  up 
in  sending.  You  know  the  kind.  When  he 
sends  it  sounds  like  a  new  code  has  been  in- 
vented. If  he  had  been  sending  even  stuff, 
I  am  sure  we  could  have  logged  him.  But 
no  matter  who  that  station  was,  it  was  an 
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American  amateur  using  self-rectified  A.C. 
C.W.  and  that  American  amateur  was 
getting  across  the  Pacific.  (DX  Yokohama 
to  Washington,  D.C.,  about  6800  statute 
miles. — Ed/) 

I  am  positive  the  limit  has  not  yet  been 
reached  with  C.W.  If  you  could  have  heard 
those  signals  as  I  did  and  heard  their 
steadiness  I  know  you  would  agree.  I  have 
been  a  commercial  operator  since  1912  but 


a1 


I've  changed  my  "Sweetie"  and  when  I  go 
back  to  the  ranch  I'm  going  to  have  an 
amateur  C.W.  set. 

Hoping  this  letter  will  interest  you,  I 
remain 

Respectfully  yours, 
Howard  A.  Cookson, 
Operator. 

And  that  isn't  all  the  Pacific  dope,  at 
that,  for  here  is  some  interesting  accounts 
from  6ZAC  on  how  the  gang  rolls  in  in 
Hawaii : 

Wailuku,  Maui,  T.  H. 
Nov.  18,  1922. 

Dear  Mr.  Maxim: 

Yours  of  Oct.  31st  just  arrived,  and 
many  thanks  for  the  cheering  word,  OM. 
Have  heard  the  boys  calling  you  night  after 
night  but  cannot  seem  to  find  you.  Mebbe 
there's  a  limit  to  this  C.W.  stuff..... I 
dunno.  I  worked  6BSA  several  times  late- 
ly on  his  5-watter  and  he's  a  much  better 
signal  than  lotsa  the  50  and  100-watt  sta- 
tions. Last  night  he  was  audible  40  ft.  from 
the  phones  on  2  steps  on  C.W.,  and  by  gum, 
he  talked  to  me,  TALKED,  2300  miles 
with  his  voice  propelled  by  a  dawgone 
5-watter,  for  20  minutes,  and  I  didn't  miss 
a  word!  If  I  wuz  9ZN  I'd  trade  my  250- 
watt  ICW  for  a  real  transmitter.  GBSA's 


voice  was  readable  easily  4  feet  from  the 
phones.  Also  I  have  a  letter  of  ac- 
knowledgement here  from 9DJG, stating  that 
the  sigs  I  heard  from  him,  and  which  check 
exactly  with  his  log  in  every  respect,  were 
sent  to  me  via  the  5-watt  route,  using  AC 
on  the  plate  at  that.  Can  you  imagine 
that — 4230  miles  with  an  ampere  of  30- 
cycle  C.W.?  And  they  give  up  the  perfect- 
ly good  ether  to  broadcasting!  And  again, 
4EH,  heard  here  during  Octo- 
oer,  acknowledges  and  confirms, 
and  tells  me  his  transmitter 
uses  three  5-watters,  in  the 
Sure-Fire  circuit,  using  chemi- 
cal rectified  AC,  750  volts. 
Atlanta,  Ga.,  across  the  U.S. 
and  2300  miles  of  ocean  on  15 
watts!  It's  about  5000  miles, 
roughly  estimated.  I  wonder, 
if  it's  my  receiver  or  their 
transmitters?  I'm  inclined  to 
favor  both,  50-50.  But  it  seems 
I  hear  fellers  like  9DJG,  who 
have  a  previous  DX  record  of 
probably  500  miles,  and  it  must 
take  a  receiver.  I  logged  sta- 
tions in  every  radio  district  last 
month  and  sent  QST  the  list. 
Have  confirmations  here  this 
a.m.  from  1XM  and  2GK.  Both 
came  to  me  on  100  watts. 

I'm  going  to  get  real  QRW 
here  now  and  junk  my  present 
transmitter  and  rebuild  it  into 
a  decent,  civilized,  DX  go-getter. 
I'm  going  to  find  some  sort  of  a 
motor  on  this  island  and  rewind 
it  for  DC  hi-voltage.  Have  a  chemical 
rectifier  in  now  but  having  lotsa  pilikia 
(Hawaiian  for  "trouble")  with  it  lately. 
Last  evening  several  of  us  here  were 
listening  at  my  house  to  the  "all-star" 
concert  being  rendered  by  the  Star-Tele- 
gram of  Ft.  Worth.  He  comes  regularly 
here  and  was  especially  good  yesterday 
from  4:30  p.m.  on,  about  2  hours  before 
dark.  KHJ,  the  Los  Angeles  Times,  was 
also  good  and  we  alternated  between  them. 
Also  6XB  was  going  strong,  but  punk 
modulation.  He  called  me  at  10  p.m.  and 
sed  he'd  call  me  later  and  that  6ZAF  would 
caU;  also  that  K.  B.  Warner  was  with 
6ZAF.  FB.  I  tried  to  raise  6XB  and  6ZAF 
but  tho  they  were  both  QSA  here,  they  un- 
heard me.  However,  6ZAF  sed  to  QRX 
for  6ZE's  I.C.W.  on  200,  and  we  worked. 
Gosh,  6ZE  was  QSA,  and  he  copied  me  fine 
single;  sent  one  and  received  two  QRQ 
from  him.  K.B.W.  is  going  to  work  me 
from  6ZE  at  11:30  tonight,  and  he'll  have 
something  interesting  to  tell  when  he  gets 
back.  Well,  I  sent  8  msgs.  to  6BSA,  with 
considerable  difficulty  thru  the  arc  mush  at 
his  end,  and  at  midnight  here  sed  "GM"  to 
6AJF,  using  15  watts,  and  as  QSA  as 
GKA's  250-watter.  That's  a  sample 
evening  at  6ZAC.  Sometimes  I  feel  like 
logging,  so  I  just  twist  the  little  dial  and 
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write  'em  down  fast  as  I  can.  Guess  the 
boys  get  a  real  thrill  from  my  reports  of 
their  sigs — every  card  and  letter  sez  it's 
bettern  a  check.  Hi!  I  sure  enjoy  the 
letters  too,  and  I  boast  that  every  one  is 
answered. 

Say,  when  can  we  have  the  "Provisional" 
taken  off  our  Division?  I  sent  Schnell  a 
traffic  report  of  133  messages  handled  for 
our  2-station  division,  and  the  QSO  is  2300 
miles  at  the  shortest.  And  we  have  a  dandy 
big  C.W.  station  coming  right  along  in 
Honolulu — 6ZY.  He  gets  mainland  stuff 
fine  and  will  be  QSO  coast  soon. 


Very  best  wishes,  OM,  and  hope  I  can 
work  you  some  day. 

Sincerely, 

Cliff.  Dow. 


What  next?  Gosh,  we  don't  dare  think! 
But  we  have  a  bird  of  an  idea!  Hasn't 
some  rich  A.R.R.L.  member  a  steam  yacht 
he'd  like  to  lend  us  to  send  out  on  a  long 
cruise  thru  the  South  Indian  Ocean  and  the 
far-distant  corners  of  the  world,  just  to 
see  where  these  sigs  do  go?  We'll  supply 
the  operator  and  the  set — but  shucks,  all 
he'll  need  will  be  one  tube! 

— K.B.W. 


"The  Amateur  Is  Doomed" 

A  message  relayed  from  Hartford  to  Hawaii  and  return,  10,000 
miles,  in  4  mins.  18  sees,  total  elapsed  time,  a  new  speed  record. 

Over  50,000  messages  handled  in  November,  the  greatest  number 
ever  reported. 

About  80  calls  heard  in  England  during  the  Transatlantic  Pre- 
liminaries, several  times  as  many  as  in  last  year's  Finals. 

A  flock  of  amateurs  heard  off  Australia  and  China,  at  distances  of 
7000  miles. 

Amateur  radio  locates  and  saves  storm-bound  trains,  and  gets 
recognition  for  its  valuable  services. 

Are  We  Downhearted? 


The  Department  of  Commerce's  1922  Cup 


HAVE  you  had  a  postcard  from  5ZA 
recently?  We  say,  have  you  seen 
the  boy's  card  with  the  illustration 
of  the  cup  which  was  awarded  him 
by  Secretary  of  Commerce  Herbert 
Hoover  himself,  when  the  A.R.R.L.  adjudged 
6ZA  the  best  all-around  amateur  station  in 
the  United  States  in  1921?  If  you  haven't 
received  Falconi's  new  postal,  take  a  look  at 
page  32  of  November  QST,  where  we  tell 
all  about  it. 

Now  this  is  an  annual  trophy  awarded  by 
Secretary  Hoover,  under  the  auspices  of  the 
A.R.R.L.,  and  it  is  time  to  award  another 


one  for  1922.  This  is  a  call  for  entries — 
they  are  now  in  order.  As  we  have  said 
in  QST  before,  Mr.  Hoover  desires  that  the 
cup  be  awarded  primarily  for  the  best  am- 
ateur radio  equipment  in  major  part  con- 
structed by  the  amateur  himself.  This  is 
typical  of  Mr.  Hoover,  who  is  an  engineer 
and  realizes  that  the  greatest  benefits  come 
to  any  line  of  endeavor  when  initiative  and 
individual  effort  in  design  and  construction 
are  encouraged.  All  necessary  informa- 
tion concerning  the  matter  is  contained  in 
the  following  extract  from  the  original  an- 
nouncement in  QST  for  January  1922.  The 
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cup  will  be  awarded  to  AMERICA'S  BEST 
ALL-AROUND  AMATEUR  STATION, 
the  major  portion  of  which  is  home-made, 
as  determined  by  a  consideration  of  the 
following  features: 

(A)  Extent  to  which  the  apparatus  actu- 
ally is  made  by  the  amateur  himself. 

(B)  Ingenuity  displayed  in  design,  con- 
struction, and  arrangement  of  the 
station. 

(C)  Over-all  electrical  efficiency  of  the 
transmitter,  as  determined  by  test 
or  supported  by  acceptable  affidavits. 

(D)  Consistent  transmitting  range  thru 
the  preceding  year,  as  will  be  known 
to  the  Operating  Department  of  the 
A.R.R.L.  or  determined  by  test. 

(E)  Performance  of  the  receiving  equip- 
ment, as  evidenced  by  the  station 
log  or  determined  by  test. 

<F)  Record  of  the  station  in  obeying  the 
Radio  Communication  Laws  of  the 
United  States  in  every  respect,  and 
in  complying  with  whatever  local  co- 
operative regulations  are  in  effect 
in  its  community. 

<G)  The  quality  of  the  "sending"  of  the 
operator,  particularly  as  regards 
"readability,"  brevity,  and  the 
quality  of  judgment  displayed  in 
operating. 

<H)  The  amount  of  relay  traffic  handled 
in  the  preceding  year,  as  will  be 
known  to  the  A.R.R.L.  Operating 
Department 

<I)  Accuracy,  completeness,  and  neatness 
of  the  station's  log.  A  log  must  be 
kept  and  submitted  as  an  exhibit  in 
this  contest.  It  will  be  returned  to 
the  owner. 

Regulations 

The  following  regulations  shall  govern  the 
contest  and  awards: 

(1)  Any  licensed  amateur  radio  station 
in  the  United  States  or  its  possessions  shall 
be  eligible. 

(2)  The  particular  idea  of  this  contest 
being  to  encourage  original  design  and 
construction  by  the  amateur  himself,  the 
greatest  consideration  shall  be  given  to  the 
extent  to  which  the  apparatus  is  "home- 
made," and  stations  in  which  the  major 
portion  of  the  apparatus  is  purchased 
ready-made  shall  not  be  considered  favor- 
ably. 

(3)  The  calendar  year  shall  be  the 
basis  for  the  annual  awards.  To  be 
eligible  for  any  year's  award,  a  station 
must  be  in  actual  existence  on  December 
31st  of  that  year,  and  its  operation  during 
the  preceding  year  will  be  considered 
primarily  with  a  view  to  determining  how 
good  a  station  it  actually  is.  There  will 
be  an  award  each  year  f^r  four  years,  the 
presentation  to  be  made  by  the  Secretary 
of  Commerce  on  March  1st  to  the  success- 
ful entrant  of  the  preceding  year. 


(4)  To  enter  a  station  in  this  competi- 
tion the  entrant  shall  file  the  following  ex- 
hibits at  the  office  of  the  American  Radio 
Relay  League  in  Hartford,  Conn.,  not  later 
than  February  1st  following  the  end  of  a 
calendar  year: 

(a)  A  manuscript  containing  a  complete 
description  of  the  station  and  its  apparatus, 
particularly  of  those  portions  made  by  the 
amateur  himself,  and  giving  such  data  on 
features  A  to  I  hereinbefore  referred  to  a& 


The  1921  Cup,  Won  By  SZA 

will  likely  be  of  aid  to  the  Judges  in  deter- 
mining the  merit  of  the  station. 

(b)  The  station  log. 

(c)  Photographs  of  the  transmitting 
equipment,  receiving  equipment,  antenna 
equipment,  and  such  other  photographs 
particularly  of  home-made  features  of  the 
station  as  will  assist  the  Judges  in  deter- 
mining the  merit  of  the  station. 

(d)  Wiring  diagram  of  the  entire  equip- 
ment, with  constants. 

(e)  Sketches  of  any  unusual  equipment, 
if  desirable. 

(5)  A  Committee  of  Judges  will  be  an- 
nounced by  the  Board  of  Direction  of  the 
American  Radio  Relay  League  and  shall 
take  charge  of  the  entries  and  determine 
the  winner.    Their  decision  shall  be  final. 

(6)  In  determining  awards,  the  Judges 
shall  take  into  consideration  the  wave 
length  and  power  allotted  competing  sta- 
tions under  their  licenses. 

(7)  These  regulations  shall  be  subject 
to  change  up  to  Dec.  31,  1922,  as  regards 
the  awards  for  1923  and  1924;  and  up  to 
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Dec.  31,  1923,  as  regards  the  award  for 
1924. 


The  race  is  now  on.  The  Hoover  Cup  is 
the  biggest  honor  available  in  amateur 
radio.  We  earnestly  urge  upon  A.R.R.L. 
men  the  desirability  of  preparing  exhibits 
covering  their  stations  and  sending  Chern 
forthwith  to  Headquarters.  Remember 
that  a  rich  man's  station  hasn't  a  ghost 


of  a  show  in  this  contest — it  is  purely  for 
the  amateurs  who  build  their  own  appar- 
atus. If  you  have  a  pretty  good  station 
in  which  you  made  most  of  the  apparatus 
yourself,  we  want  your  entry.  Read  care- 
fully the  features  which  count  and  the 
regulations,  particularly  paragraph  4  tell- 
ing what  should  be  submitted.  Entries 
must  be  in  by  February  1st,  so  immediate 
action  is  necessary. 


The  Daylight  Transcons— Preliminary  Report 


THE  "preliminary"  in  the  title  could 
have  been  a  "final"  if  everybody 
had  come  right  across  with  com- 
plete logs.  We  suspect  the  follow- 
ing of  having  information  and  will 
be  mighty  thankful  when  it  comes — 1AWF, 
1BRQ,  2BG,  2BLP,  2FC,  2AWH,  3BLF, 
3LR,  3MB,  8PZ,  30T,  3TJ,  8YI,  6AK,  70T, 
8BWA,  8CM,  8CUR,  9AMB,  9XA,  9XAD, 
9XAQ.  Of  course  there  are  a  lot  of  others 
that  are  holding  out  on  the  gang  as  can 
be  seen  from  the  wide  gaps  in  the  report. 
What's  the  matter?  No  ink  in  the  bottle? 
Come  on  and  snap  out  of  it. 

Reports  lacking  essential  details  such  as 
station  calls,  dates  or  hours,  were  received 
from  1AFP,  1QP,  3XM,  6ZX,  and  8AXN. 
Now  by  way  of  pleasant  contrast  we  got 
complete  logs  from  1BQD,  IRC,  2AJF, 
2AWS,  2FS,  3ZO,  4AS,  4FT,  6CC,  7BK, 
7TH,  80AL,  8CTN,  8HJ,  8QK,  9ABV. 
9APW,  9BRI,  9DCR,  9DJB,  9MO,  and 
90X.  And  finally  there  was  a  small  group 
of  REAL  A.R.R.L.  ops  that  sent  in  logs 
properly  tabulated  and  dated  and  which 
gave  all  calls,  times,  message  numbers  and 
message  texts,  and  which  arrived  ON 
TIME.    They  rate  a  Roll  of  Honor: 


1BES 

2BLP 

3AEV 

3CA 

3JJ 

4FS 

5XY 

7LU 

7Z0 

8AGR 

9AOG 

9AWM 

9CXP 

Because  of  the  general  lateness  and  in- 
completeness of  the  reports  the  following 
is  all  that  we  know  at  present: 


NOVEMBER  30th 


Msg.  Nr.  1  East 
Supposed  to  have  started  in  Northwest 
Division  but  never  heard  of. 


Msg.  Extra  Nr.  1  East  (unofficial) 
From  Walnut  Grove  California 
To  1AW. 
Congratulations  of  the  West  Coast. 

6ZX. 


No  information  as  to  starting  point  or 
route  until  3:30  p.m.,  after  which  it  moved 
8ARG-1BES-1AZW-1QP-1AW,  where  it  waa 
delivered  at  4:06  P.M.  E.S.T.  As  far  as  we 
know  at  this  writing  this  was  the  only 
successful  message. 


Msg.  Nr.  2  East 
From  Walnut  Grove,  Calif. 
To  H.  P.  Maxim,  Hartford,  Conn. 
Wire  news  if  transcons  a  sucess. 

Wise. 

No  information  whatever  as  to  route  or 
place  where  this  one  died. 


Msg.  Nr.  3  East 
From  Denver,  Colo. 
To  F.  H.  Schnell,  care  1AW. 
Glory  to  the  doomed  hams. 

Hood. 

This  of  course  was  not  a  transcon  at  all 
but  was  lost  just  as  effectively  and  not  a 
thing  is  known  about  it. 


Msg.  Nr.  1  West 
From  Worcester,  Mass. 
To  Los  Angeles,  Calif. 

Hope  this  makes  the  record. 

1CPN. 

Moved  lCPN-????-lQP-8CKN-????-lAWB- 
2AWS-2BG-????-3AAO-3PZ,  also  3LR  & 
3JJ-8AIO-8CUR—  ?????????????? 


Msg.  Nr.  2  West 
From  Wilmington,  N.  C. 
To  6ZK,  Sunnyvale,  Calif. 

The  amateurs  of  the  Roanoke  Division 
greet  you. 

Parsley  4FT. 

Started  at  4FT  at  5  p.m. — a  solid  8  hours 
late — which  gave  it  only  a  fighting  chance 
for  arrival  in  daylight.  Moved  4FT-3BLF- 
90X-9D  JB-9  AB  V-9  AMB-6CC  -  6  AK  -  6ZX  — 
where  it  arrived  at  5:50  P.S.T.  The  de- 
livery to  6ZX  was  a  mistake,  as  the  msg. 
was  not  addressed  to  6ZX  but  to  6ZK. 
Because  of  this  and  the  fact  that  it  traveled 
right  in  the  sunset,  this  msg.  must  be 
rated  as  a  failure. 
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Msg.  Nr.  3  West 
No  information. 


DECEMBER  3rd 


Msg.  Nr.  1  East 
No    information   whatever  available — not 
even  msg.  text  or  point  of  origin.  Msg. 
probably  never  started. 

Msg.  Nr.  2  East 
From  Walnut  Grove,  Calif. 
To  Hiram  Percy  Maxim,  Hartford,  Conn. 
Have  you  many  sixes  on  your  log? 

Wise. 

No  information. 


Msg.  Nr.  3  East 
From  Denver,  Colo. 
To  F.  H.  Schnell,  care  1AW. 
Watch  our  smoke. 

Rocky  Mountain  Division. 
No  information  as  to  early  part  of  travel 
but  after  10:00  a.m.  C.S.T.  traveled  9AMB- 
9ABV-9XAQ-9AWM-9DCR,  but  at  the  same 
time  was  handled  by  9CCV,  9AEQ,  9CKP 
and  9APW,  in  a  manner  that  is  not 
sufficiently  explained  by  the  logs  of  those 
stations.    Never  arrived  1AW. 


Msg.  Nr.  1  West 
From  Lewiston,  Maine 
To  George  F.  Dorner, 
1611  Fern  Road,  Berkeley,  Calif. 
When  do  you  start  for  here? 

Linewood. 

Moved-????-lAWB-????-3MB-????  and,  at 
the    same    time,    also  1BQD-2BLP-2FC- 


2AWH— then  missing  till  4:20  P.M.  C.S.T. 
when  it  turned  up  at  8AGR-8BWA-????- 
9AWM-9XAQ  and  9BRI  at  5:15  p.m.  No 
further  dope. 

Because  he  suspected  that  Msg.  Nr.  1 
West  was  not  getting  started,  Traffic  Mana- 
ger Schnell  initiated  another  message: 

Msg.  Extra  Nr.  1  West 
From  Worcester,  Mass. 
To  6ZX,  Walnut  Grove,  Calif. 

Your  thanksgiving  message  received 
here  at  4:06  p.m. 

Schnell. 

This  traveled  lCPN-lKC-lAFP-???-lQP- 
2AWS-3XM-3ATQ — and  then  was  lost. 

Msg.  Nr.  2  West 
No  information  at  all. 


Extra  Nr.  1  East  of  November  30th  was 
the  only  msg.  that  made  a  bona-fide  day- 
light crossing.  It  is  probable,  however, 
that  some  of  the  others  got  much  further 
than  the  present  spotty  records  show.  The 
texts  of  the  messages  have  been  supplied 
for  the  information  of  those  who  may  be 
confused  as  to  the  exact  msg.  they  handled. 
Now  PLEASE  give  us  the  complete  logs 
of  the  wanderings  of  these  incomplete  msgs. 
so  we  can  have  a  really  good  report  next 
month.  And  in  those  logs  for  the  love 
of  Mike  TABULATE  the  stuff  and  give  all 
message-texts,  hours,  calls,  the  kind  of 
time  your  clock  reads,  arid  the  DATE  you 
did  the  work  on.  Even  if  you  did  not  do 
any  sending,  let's  have  the  log  if  you  heard 
anything  happen. 


A  Snowstorm  Emergency  and  the  A.R.R.L. 


ON  November  4th  a  tremendous  snow- 
storm swept  down  upon  Wyoming 
and  Colorado.  With  the  snow  came 
wind  and  sleet.  By  midnight  the 
snow  was  fifteen  feet  deep  in  the 
cuts  along  the  C.  &  S.  railroad.  Somewhere 
out  in  those  drifts  were  train  No.  29  of  the 
4th  and  train  No.  30  of  the  5th.  No  one 
knew  where  they  were,  for  the  ice-laden 
telegraph  wires  had  gone  down  long  ago.  If 
the  dispatcher  at  the  northern  end  at  Casper 
could  only  locate  the  lost  trains  it  might 
be  possible  to  do  something  for  them.  But 
neither  telegraph  nor  telephone  were  avail- 
able. It  seemed  possible  that  the  C.  &  S. 
dispatcher  at  Denver  might  know.  But  be- 
tween Casper  and  Denver  all  wires  were 
down. 

In  the  emergency  the  railroad  turned  to 
amateur  radio.  At  about  2:00  o'clock  in 
the  afternoon  on  November  5,  7ZO  was 
asked  to  attempt  to  reach  Denver.    It  was 


explained  to  the  dispatcher  that  this  could 
not  be  done  in  daylight  so  he  waited  until 
evening.  As  soon  as  darkness  fell  the  air 
around  Casper  was  thick  with  C.W.  signals. 
How  many  hundred  times  Denver  was 
called  not  even  the  log  books  will  show. 
Denver  did  not  answer.  A  ground  on  a 
high  voltage  line  was  creating  such  an  up- 
roar that  no  one  in  Denver  was  able  to 
copy  anything.  Finally  at  11:30  p.m. 
9ANQ,  L.  V.  Wells  at  Kansas  City,  Kansas 
answered  7ZO's  calls.  It  turned  out  that 
he  probably  could  reach  Denver  by  wire 
and  he  was  at  once  given  a  message  from 
A.  W.  Parker,  the  Casper  dispatcher  of  the 
C.  &  S.  R.R.,  to  W.  P.  Wilson,  the  chief 
dispatcher  of  the  C.  &  S.  at  Denver.  The 
message  requested  information  as  to  the 
whereabouts  of  the  lost  trains,  stated  that 
drifts  from  five  to  fifteen  feet  deep  blocked 
the  right  of  way,  and  finished  "It  does  not 
seem  possible  to  get  No.  29  thru.  Advise 


Digitized  by 


Google 


January,  1923 


QST 


31 


if  you  wish  help  from  Northern  end." 
9ANQ  at  once  telephoned  this  message  to 
the  railroad  wire  operator  of  the  Chicago, 
Burlington  and  Quincy  Railroad  at  Kansas 
City,  Mo.  But  that  operator  was  complete- 
ly hardboiled.  He  flatly  refused  to  believe 
that  a  radiogram  regarding  the  matter 
could  have  been  received.  He  had  evident- 
ly been  born  somewhere  in  the  sixth  century 
and  had  never  gotten  up  to  date.  Every- 
thing possible  was  done  but  this  dumbbell 
refused  to  take  the  message.  Wells  sadly 
got  back  on  the  key  at  9ANQ  to  see  what 
could  be  done  about  it  and  had  the  good 
luck  to  pick  up  AD7  at  Fort  Crook,  Omaha, 
Nebraska.  AD7  said  that  he  had  copied 
the  entire  message  from  7ZO,  and  had  given 
it  to  the  C.B.&Q.  operator  at  Omaha  who 
had  sent  it  to  Scott's  Bluff,  Nebraska. 
Evidently  the  Omaha  operator  was  not  in 
the  same  class  as  the  Kansas  City  dumb- 
bell. In  the  meantime  7ZO  had  been  camp- 
ing sleeplessly  at  the 
set  hoping  for  an 
answer,  but  at  5:00 
a.m.  nothing  had  de- 
veloped. However, 
the  next  afternoon 
at  4:50  P.M.  (the 
afternoon  of  the 
6th)  the  reply  did 
come  from  Ccott's 
Bluff.  Casper  was 
again  in  touch  with 
Denver !  The  mis- 
sing trains  had  been 
located ! 

The  evening  of  November  6th  again  saw 
the  wires  still  entirely  out  of  commission 
and  with  no  indication  when  they  would 
come  in.  Again  the  air  was  full  of  signals. 
This  time  the  luck  was  better.  At  6:30 
P.M.,  9DTM,  W.  L.  Fick  of  Denver, 
answered  with  his  100-watt  C.W.  set  and 
said  that  he  was  ready  to  help.  Several 
messages  were  now  put  thru  and  a  schedule 
of  calls  on  the  even  quarter  hours  ar- 
ranged. 9DTM  now  had  to  leave  sudden- 
ly and  was  unable  to  notify  7ZO.  However, 
he  hurriedly  telephoned  9AMB,  Donald  and 
Lewis  Hathaway,  of  1575  Pennsylvania 
Street,  Denver  and  asked  them  to  take  the 
schedule.  9AMB  was  entirely  without  a 
set  in  operative  condition.  At  9:30  7ZO  be- 
gan to  call  9DTM  again  but  of  course  got 
no  answer.  The  Hathaways  went  frantical- 
ly to  work  and  in  less  than  an  hour  had 
their  set  operating.  They  say  that  the 
table  was  so  full  of  loose  wires  that  it  was 
almost  impossible  to  reach  the  key  but  they 
called  7ZO  and  got  him.  A  seventy-two 
word  message  immediately  came  thru  from 
Casper  and  was  replied  to  "by  Mr.  W.  P. 
Wilson,  chief  dispatcher  at  the  C.&S.  at 
Denver.  Wilson  stated  that  a  rotary  snow 
plow  was  leaving  Cheyenne  so  as  to  get 
thru  to  No.  29.  Thereafter  the  two  isolated 
dispatchers  stayed  in  touch  thru  7ZO  and 
9AMB.    At  8:30  more  messages  were  put 


thru.  Intermittent  contact  was  then  main- 
tained until  about  10:30  on  the  night  of  the 
6th,  when  having  putting  thru  over  300 
words  of  vital  railroad  work,  7ZO  and 
9AMB  thought  that  at  last  their  work  was 
over.  They  were  slightly  ahead  of  the 
facts,  however.  A.R.R.L.  had  more  work 
to  do  in  this  emergency. 

Shortly  after  midnight  at  12:30  a.m., 
J.  S.  Carpenter  of  9ZAF  at  Denver, 
rousted  out  a  newspaper  editor  and  took 
from  him  the  story  of  the  souther  end  of 
the  storm.  As  he  took  it  he  sent  the  in- 
stallments to  7ZO.  Over  500  words  of  this 
matter  were  transmitted  and  used  in  the 
"Casper  Sunday  Morning  Tribune."  This 
material  was  not  all  obtained  at  the  same 
time  and  the  last  of  it  got  into  Casper  at 
3:30  a.m.  From  Friday  night  until  that 
time  Hood  had  gone  entirely  without  sleep. 

Chief  dispatcher  Wilson  at  Denver  states 
that  the  amateur  radio  service  in  this  case 
was  invaluable.  Not 
only  did  it  locate 
the  two  trains  with 
fifteen  carloads  of 
people  but  it  also 
prevented  the  load- 
ing of  over  forty 
carloads  of  stock  at 
Wendover,  Wyo- 
ming, which  would 
otherwise  certainly 
have  gone  out  into 
the  storm  and  been 
caught  by  it.  The 
fate  of  cattle  crowd- 
ed into  open  cars  during  such  weather  is 
not  a  pleasant  one  to  contemplate.  Dis- 
patcher Wilson  is  recommending  that  the 
C.&S.  install  radio  telegraph  stations  of 
their  own. 

In  the  meantime  the  Union  Pacific  Rail- 
road too  had  been  struck  by  the  storm. 
Their  wires  to  had  gone  down  and  their 
traffic  too  had  been  handled  by  radio,  and 
by  amateur  radio  at  that.  Messages  signed 
by  the  General  Manager  of  the  U.  P.  had 
gone  thru  9ANQ.  Unfortunately,  thru  ex- 
cessive modesty  of  Wells  of  9ANQ  and 
Jolliff  of  9AUS,  we  haven't  the  story  of 
the  Union  Pacific  tieup.  Maybe  we  can 
pry  them  loose  from  it  later. 

But  whether  we  even  hear  the  complete 
story  or  not,  the  fact  remains  that  amateur 
radio  has  again  proven  its  value. 

It  is  the  same  story  as  ever,  fellows; 
when  the  stress  comes  it  is  the  amateur 
radio  man  that  is  ready  for  the  emergency; 
the  A.R.R.L.  man  is  the  one  who  loses 
sleep,  pay,  and  food,  that  he  may  help 
those  who  are  in  difficulties.  It  is  he  who 
thru  heart-breaking  delays,  interference, 
static  and  fading,  sticks  to  the  job  and 
does  his  unrewarded  best.  He  asks  for  no 
publicity  and  the  story  has  to  be  taken 
away  from  force  before  we  can  tell  our 
own  members   about  it.     The   part  that 
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Wells  and  Jolliff  at  Kansas  City  played, 
is  even  now  a  bit  hazy.  But  we  are  just 
as  proud  of  them  as  if  we  knew  every  de- 
tail, and  we  certainly  take  off  our  hats  to 


9th  and  7th  district.  And  while  we  have 
them  off  let's  make  a  bow  to  the  sleepless 
wonder  of  7Z0,  Norman  R.  Hood. 


A  Tuned  Radio-Frequency  Amplifier 


By  Wm.  F.  Diehl* 


THE  amplifier  described  in  this  article 
is  the  result  of  a  lengthy  consider- 
ation of  the  problem  of  radio  fre- 
quency amplification.  R.F.A.  is  not 
new — many  types  of  such  amplifiers 
were  used  during  the  war.  However,  these 
were  mainly  designed  for  reception  on  a 
definite  wave  length  or  over  very  narrow 
frequency  bands,  the  lowest  wave  length 
being  300  meters.  Furthermore  the  vacuum 


tubes^  used  on  these  wave  lengths  were 
especially  designed  so  as  to  have  low  capa- 
city between  elements. 

During  the  past  year  several  manu- 
facturers have  attempted  to  solve  the 
R.F.A.  problem  by  designing  transformers 
or  choke  coils  of  such  characteristics  that 
resonance  is  obtained  at  the  desired  wave 
length  and  using  iron  cores  and  resistance- 
wire  windings  to  broaden  the  band  of  re- 
sponse. Tests  were  made  in  our  laboratory 
using  numerous  types  of  circuits  and  em- 
ploying various  types  of  coupling  elements. 
It  was  clearly  demonstrated  that  the  re- 
sistance type  was  out  of  the  question  for 
reception  below  1600  meters,  the  reason 
being  that  at  the  higher  frequencies  the 
plate  current,  instead  of  flowing  thru  the 
coupling  resistance  elements,  takes  its  path 
thru  the  capacity  circuit  afforded  by  the 
tube  elements,  so  that  practically  no  voltage 
is  applied  to  the  grid  of  the  succeeding  tube. 
The  impedance  type  of  coupling  was  next 
considered,  using:  either  an  air-core  choke 
with  fine  wire  winding  or  with  an  iron-dust 

•Chief  Engineer,  A.  H.  Grebe  ft  Co. 


core  for  broadening  the  wave  length  band. 
This  method,  while  very  satisfactory  as 
far  as  a  fair  degree  of  amplification  was 
concerned,  had  the  disadvantage  of  amplify- 
ing over  but  a  very  narrow  wave  length 
band.  Transformer  coupling  was  next  con- 
sidered, but  here  again  while  the  amplifi- 
cation at  the  desired  wave  length  was  ex- 
ceedingly high,  yet  even  when  using  fine 
wire  and  iron-dust  the  wave  length  band 
was  very  narrow. 

With  these  facts  in 
mind  attention  was  di- 
rected towards  the  de- 
velopment of  an  amplifier 
which  would  function  over 
a  ran<*e  which  would  in- 
clude the  most  useful 
wave  lengths.  The  in- 
strument shown  herein  is 
the  result.  It  gives  equal 
amplification  over  its  en- 
tire wave-length  range  of 
150  to  3000  meters.  It  is 
an  amplifier  of  what 
might  be  termed  the 
"tuned  coupled-circuit" 
type.  It  has  a  tuned  grid 
circuit  using  a  variable 
condenser  and  inductance,  with  the  in- 
ductance switch  so  arranged  that  either 
a  loop  or  antenna  may  be  used.  The 
plate  circuit  is  tuned  by  means  of  another 
variable  condenser  and  an  output  induct- 
ance which  may  be  either  (a)  the  primary 


INTERNAL  WRING  DIAGRAM 


of  the  variocoupler  of  the  usual  loose- 
coupled  tuner  or  (b)  a  special  inductance 
coil  supplied  with  the  amplifier  which  may 
be  placed  in  any  location  where  it  is  in  in- 
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ductive  relation  to  the  secondary  circuit 
of  the  usual  tuner,  of  whatever  type.  The 
first  method,  of  using  the  primary  of  the 


Primary  of  iun*r 
era  spool  cot'/ 

The  Schematic  Diagram 


two-circuit  variocoupler  as  the  output  in- 
ductance, may  be  used  on  any  standard 
tuner  in  which  this  primary  circuit  is  not 
grounded  to  filament,  but  in  Grebe  three- 
circuit  tuners  the  primary  is  grounded  and 
therefore  this  connection  cannot  be  used. 
Accordingly  a  set  of  four  output  inductance 
coils  is  provided,  having  wave  length 
ranges,  respectively,  150  to  400  meters,  250 
to  800  meters,  725  to  1600  meters,  and  1500 
to  3000  meters.  By  this  method  it  is  pos- 
sible to  make  use  of  any  type  of  tuner  for 
the  tuned  circuit  feeding  into  the  detector. 

The  amplifier  unit  contains  a  tube  socket, 


filament  rheostat,  and  stabilizer  for  adjust- 
ing the  grid  potential,  and  is  shielded  in 
the  usual  manner.    Binding  posts  are  pro- 
vided whereby  either  an  aerial 
or  a  loop  may  be  used.   A  square 
loop  3  ft.  on  a  side,  with  turns 
inch  apart,  gave  a  wave  length 
range,  with  the  variable  conden- 
ser provided  in  this  set,  of  from 
160  to  375  meters  when  4  turns 
were  used,  and  a  range  of  from 
220  to  600  meters  when  9  turns 
were  employed.    Our  tests  have 
shown   this  amplifier  compara- 
tively simple  to  operate;  using  a 
solenoid  loop  of  12  turns  on  a 
2  ft.  square,  C.W.  and  spark 
stations  up  to  1000  miles  distance 
were  copied  during  two  nights  of  listening. 


Mow  the  Amplifier  is  Used 


The  "Radio  Hound" 


DURING  the  preparations  for  the 
Seattle  Radio  Show  this  past  sum- 
mer the  DX  gang  decided  -  they 
would  like  to  have  a  radio-con- 
trolled car  as  a  novelty  attraction. 
Such  a  device  has  been  exhibited  at  numer- 
ous eastern  shows  and  has  attracted  wide 
attention.  Altho  supposed  to  be  extreme- 
ly complex  and  involving  secrets  of  design 
and  complex  mechanical  and  electrical  ap- 
paratus, the  Seattle  lads  pitched  in  to  work 
and  in  three  weeks'  time  one  of  their  num- 
ber, Kenneth  G.  Field,  the  fifteen-year-old 
operator  of  7QB,  had  designed  and  built  a 
successful  radio-controlled  vehicle,  which 
was  dubbed  "The  Radio  Hound."  It  was 
enormously  popular  at  the  show,  and  its 
construction  reflects  much  credit  on  its 
builder. 

The  idea  is  so  simple  that  many  of  our 
readers  may  be  interested?  so  we  present 
a  hook-up  of  the  radio  portion  of  the  device 
and  will  briefly  explain  its  operation.  A 
small  car,  mounted  on  rubber-tired  wheels 
and  bearing  a  light  racing-auto  body,  is 
arranged  to  be  driven  by  an  electric  motor 
operated  by  a  storage  batteryt  and  to  be 
steered  by  the  operation  of  another  motor 
which  actuates  a  drum  upon  which  the 
steering  cable  is  wound.    In  this  particular 


model  the  control  was  simplified  to  four 
actions:  start,  right  turn,  left  turn,  stop. 
Any  one  of  these  is  choosen  at  will  by  an 


electrical  device  known  as  a  "selector," 
well  known  in  railroad  signal  and  auto- 
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matic  telephone  work.  In  principle  it  con- 
sists of  a  ratchet  wheel  bearing  on  its  shaft 
an  arm  which  makes  contact  with  numerous 
switch-points;  the  ratchet  wheel  is  ad- 
vanced a  tooth  at  a  time  by  a  pawl 
mounted  on  the  armature  of  an  electro- 
magnet. Thus  by  sending  a  certain  num- 
ber of  electric  impulses  thru  the  magnet, 
the  ratchet  wheel  will  be  advanced  the  same 
number  of  teeth  and  its  switch-arm  will 
make  contact  with  a  certain  stud.  The 
selector  used  by  7QB  actually  had  24  con- 
tacts, so  these  were  paralleled  up,  the  1st, 
5th,  9th,  13th,  17th,  and  21st  being  con- 
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nected  together,  and  the  others  similarly, 
so  that  the  series  of  4  actions  (start,  right, 
left,  stop)  might  recur  all  around  the  tra- 
vel of  the  selector  arm.  The  impulses  to 
the  selector  magnet  were  supplied  by  a 
local  battery  upon  the  closing  of  a  relay, 
the  relay  being  actuated  by  the  radio  re- 
ceiving apparatus,  and  to  this  we  will  now 
turn  our  attention. 

The  car  bears  a  spiral  aerial  which,  with 
the  primary  of  a  vario-coupler,  gave  to 
the  open  circuit  a  wave-length  of  about 
150  meters,  which  was  the  wave-length 
of  the  secondary.     The  first  tube  con- 


nected to  this  is  the  usual  detector  but  the 
second  tube  presents  an  unusual  arrange- 
ment, forming  in  conjunction  with  the 
first  tube  a  balanced  valve  relay.  The  re- 
sistance and  the  "B"  and  "C"  battery  are 
adjusted  so  that  normally  no  current  flows 
in  the  output  circuit  of  the  second  tube. 
When,  however,  a  signal  is  received,  the 
balance  is  destroyed,  the  ootential  on  the 
grid  of  the  second  tube  is  no  longer  suffi- 
cient to  cut  off  the  current,  and  the  plate 
current  flows  thru  the  coils  of  a  1000-ohm 
telegraph  relay  placed  in  that  circuit.  It 
is  the  local  circuit  of  this  relay  which  con- 
trols the  selector.  Thus  whenever 
a  dot  is  sent  out  from  the  trans- 
mitter, the  relay  trips  and  the 
selector  moves  one  step;  two  dots, 
two  steps,  etc. 

A  small  spark  transmiter  is  used 
as  the  control,  the  operator  merely 
sending  out  the  proper  number  of 
dots  to  move  the  selector  to  the 
proper  switch-point  for  the  desired 
manoeuver.    Thus,  the  car  being 
started,  to  steer  it  to  the  left  the 
operator    sends    two    dots,  this 
moving  the  selector  to  the  proper  position 
before  the  steering  motor  would  have  time 
to  act  towards  turning  the  car  to  the  right. 

Many  other  combinations,  such  as  re- 
versing, lighting  lamps,  ringing  bells,  etc.. 
are  possible — they  merely  have  to  be  wired 
up  to  other  selector  contacts.  It  is  de- 
cidedly advisable  to  leave  a  dead  contact 
between  every  live  one  on  the  selector,  so 
that  immediately  upon  the  completion  of 
an  act  the  control  can  be  brought  to  neu- 
tral simply  by  sending  another  dot,  leaving 
the  apparatus  ail  ready  for  the  next  control. 

K.B.W. 


Data  Wanted  on  Filters 

DO  you  own  a  filter  that  really  works, 
OM?  We're  having  a  hard  time 
locating  really  accurate  data  on  the 
construction  of  a  filter  good  enough 
for  the  job  and  still  capable  of  being 
made  at  a  reasonable  cost.  It's  one  of  the 
biggest  needs  of  amateur  radio  right  now, 
and  QST  will  esteem  it  a  special  favor  if  all 
persons  owning  what  they  consider  a  good 
filter  will  send  us  a  description  of  it  in 
order  that  we  may  determine  therefrom 
what  apparatus  is  serving  well  and  present 
it  in  our  columns  for  the  benefit  of  the  craft 
in  general. 

The  theory  of  the  Campbell  filter  was  ex- 
cellently outlined  in  the  leading  article  in 
QST  for  October  last,  Figures  1  and  4 
showing  the  low-pass  type  necessary  in  our 

firoblem  of  smoothing  out  a  rectified  supply, 
t  is  suggested  that  for  a  60-cycle-rectified 
supply,  the  cut-off  frequency  might  be 


taken  as  50,  the  capacities  C  put  at  4 
micro-farads,  and  L  thereby  computed. 
However,  we  understand  some  of  the  big 
companies  working  on  this  problem  have 
had  all  their  needs  completely  met  in  a 
simple  filter  arranged  as  in  the  diagram 
here  shown. 
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What  we  need,  of  course,  is  a  filter 
capable  of  taking  our  rectified  A.C.  and 
smoothing  it  out  until  it  is  substantially 
the  same  as  battery  voltage.  Then  there 
will  be  no  "burr"  on  our  C.W.  sets,  they 
will  sharpen  up  immediately,  the  local 
"smother"  which  non-filtered  rectified  sets 
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make  will  disappear,  and  we  will  be  able 
to  operate  our  C.W.  sets  at  any  time  of 
day  or  night  without  even  local  interfer- 
ence.  Who's  got  the  dope? 

And,  by  the  way,  has  anybody  got  results 
which  approach  what  we  need  by  the  use  of 


self -rectifying  sets  with  a  tube  "on  each 
half  of  the  cycle,"  satisfactorily  smoothing 
out  the  60-cycle  modulation  by  means  of  a 
reactance  in  the  common  supply?  If  so, 
what  are  the  particulars,  please? 

K.B.W. 


Reminiscence 

By  The  Old  Boy 

Some  for  the  glorious  days  of  yore;  and  some 
Sigh  for  the  jazz-lade  days  to  come; 
Ah,  take  the  tube  and  let  the  spark  alone. 
Nor  heed  the  squeaking 8  of  a  distant  fonel 
—Rubaiyat  of  T.O.B. 


SONNY,  you  talk  many  words  of  would- 
be  wisdom  concerning  the  marvelous 
advance  of  this  radio  game.  You 
spout  eloquently  of  stupid  degenera- 
tion, feedbacks,  periodically  detuned 
aerial  systems,  decrements  and  increments. 
Your  thorax  bulges  as  you  learnedly  ex- 
pound the  principles  of  "the  radeeo"  to 
the  novice  on  the  next  block.  Ah,  yes,  it  is 
quite  a  game,  this  radio,  but  sonny,  I  had 
some  radio  experiences  of  my  own  way 
back  in  '88! 

Thds  was  back  when  I  was  the  star 
reporter  for  QST,  in  the  good  old  days 
when  my  pins  were  able  to  hold  me  up, 
and  when  coherers  were  good  (especially 
since  they  hadn't  any  "concerts"  to  blame 
on  the  receivers). 

One  day  Eddy  calls  me  in  and  he  says, 
sez  he: — 

"Old  timer,  I've  a  job  for  you.  We've 
been  looking  up  some  of  these  DX  records 
we've  received  for  "Calls  Heard,"  and  I'd 
like  to  have  you  beat  it  over  to  this  address 
and  interview  the  op  there." 

"Yezzer,"  sez  I,  and  off  I  hops  to  the 
address  on  the  slip  of  paper  he  gives  me. 
Springing  up  the  stairs  in  the  blithe  man- 
ner becoming  a  young  man  of  67  sum- 
mers, I  rang  the  doorbell  and  was  ushered 
in  by  the  landlady. 

"The  radio  room?  Oh  yes,  right  up- 
stairs ten  flights  and  knock  on  door  num- 
ber 71."  After  much  loss  of  hot  air  I 
reached  the  door  mentioned  and  knocked. 

"Come  in,"  cried  a  voice,  and  I  twisted 
the  door  knob- 
Bam  !  !  !  

When  I  came  to  I  sat  up  in  astonish- 
ment. Before  me  stood  The  Old  Man, 
glaring  at  me  with  the  most  malignant 
expression  imaginable.  I  seized  my  hat, 
muttered  "My  mistake,"  and  scrambled  to- 
ward the  door. 

"Come  hither,  my  boy,"  he  boomed.  In- 
voluntarily I  turned. 

"What  dost  thou  here?"  quizzed  the 


Patriarch,  and  I  answered  feebly,  "Eddy 
sent  me  to  get  a  write-up  for  next  year's 

QST. 

"QST7"  shouted  the  O.  M.,  and  then 
burst  into  a  smile  which  covered  his  feat- 
ures as  a  dollar  covers  the  cost  of  a  UV- 
2135. 

"Whynell  didn't  you  say  so  before?  You 
from  QST  and  me  thinking  you  were  an- 
other broadcast  listener  coming  to  tell  me 
why  I  must  QRX  from  6  P.M.  to  6  P.M. 
except  Sundays  during  leap  years  when 
I  can  transmit  from  7.00  to  7.01!" 

Life  seemed  brighter  and  I  adjusted  my 
collar  to  meet  my  Adam's  apple,  which 
had  risen  three  and  a  half  feet  in  the 
excitement.  After  searching  a  while  I 
found  my  composure  and  then  pulled  this 
one: 

"Say,  OM,  I  hear  you  made  a  distance 
record  on  your  transmitter?  Howabout- 


it?"  "Oh-  that?;  why,  I  worked  a  ham 
three  miles  away  at  ten  o'clock  E.S.T. 
which  is  3  o'clock  G.M.T.,  and  gave  him 
a  whole  message  without  killing  the  eat 
or  biting  my  pipe  in  two." 

"Wonderful!    How  did  you  do  it?" 

"Shh — I  can't  tell— it's  a  secret." 
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"Hexx!  Well,  anyway,  OM,  show  us 
your  junk,  willya?" 

Thereupon  T.O.M.  led  me  into  a  small 
room  off  to  the  left.  At  the  threshold 
I  paused  in  amazement.  Goddlemitey,  what 
a  collection!  The  "receiver"  was  the  first 
thing  that  caught  my  eye.  A  large  screen 
door  was  hung  up  in  the  air  with  one 
corner  submerged  in  a  tank  in  which  a 
gold  fish  was  swimming  about  lazily.  T.O.M. 
saw  my  look  of  incredulity  and  hastened 
to  explain: 

"You  see,  this  screen  door  is  very  sus- 
ceptible to  osculations  of  great  frequency 
and  catches  them  like  a  net  catches  fish, 
and  the  oscillations  shake  the  screen  and 
cause  a  commotion  in  the  water,  whereupon 
the  goldfish  rises  to  the  surface  to  see  what 
the  trouble  is.  Since  the  hams  around 
here  send  at  the  tremendous  speed  of  four 
point  naught  seven  a  year,  the  fish  will 
rise  for  every  dot  and  dash,  staying  longer 
for  a  dash,  and  so  I  can  read  the  code  very 
easily." 

"Marvelous,  OM,  and  what  do  you  call 
this  wonder?" 

"This  is  the  super-fishgenerator,  and  I 
prophesy  that  it  will  revolutionize  the 
world." 

"Let  me  get  out  before  the  revolution 
starts,"  sed  I,  but  my  wit  evoked  only 
a  frown  from  T.O.M.  So  I  turned  to  the 
transmitter.  In  one  corner  of  the  room 
was  a  cage  and  therein  lay  a  black  cat 
on  a  velvet  cushion;  on  either  side  of  the 
cage  was  a  monstrous  electroder  and  the 
ends  of  these  were  connected  to  the  hot 
water  heater  in  the  kitchen.  I  could  see 
two  leads  from  the  heater  where  they  went 
out  through  the  window. 

As  I  watched  in  mute  astonishment, 
things  began  to  happen  and  the  goldfish 
started  to  show  signs  of  excitement  and 
then  began  to  rise  to  the  surface. 

"A  message — shh!"  cried  T.O.M.,  and 
seizing  a  piece  of  paper  began  to  write 
dots  and  dashes  to  correspond  to  the  fish's 
movements. 

"Migosh,  real  DX  at  last,  at  last.  Wait!" 

With  that  he  seized  his  key  and  then  I 
did  gape.  First  he  turned  to  the  cage  and 
deliberately  spat  on  the  helpless  cat.  At 
this  atrocious  action  the  cat  reared  itself 
and  yowled  and  the  sparks  started  to  fly 
from  its  fur.  These  were  blown  against 
the  electrodes  by  a  fan  fastened  to  T.O.M.'s 
left  foot,  and  then  he  began  to  pound 
the  key.  The  oscillations  immediately  be- 
came so  violent  that  the  coil  in  the  water 
heater  started  to  shimmy  and  was  on  the 
point  of  flying  off  and  banging  T.O.M. 
on  the  head.  Then  he  stopped  and  looked 
at  the  gold  fish. 

"Hexx"  he  cried,  "He  sez  QRM  from 
NAH!"  Sadly  he  arose  and  turned  to  me. 
" Why n ell  do  these  darned  amateurs  al- 
ways QRM  us  poor  little  novices  anyway?" 


"I  dunno — but  say,  what  do  you  con- 
nect the  key  to?" 

"Well,  you  see,  Pm  using  a  system  of 
incorrect  control,  developed  by  Prof. 
Turnsback,  and  lemme  tellya  it's  the  foot- 
ball's pigskin!" 

With  that  he  led  me  outside  and  pointed 
upward.  From  the  center  of  the  garden 
rose  a  high  stream  of  water  and  in  the 
top  of  it  a  small  boat  floated,  held  high 
in  the  air  by  the  force  of  the  stream.  A 
small  aerial  was  erected  on  this  boat  and 
a  flexible  braid  led  from  the  end  of  this 
down  into  the  house. 

"Watch,"  said  T.O.M.  and  re-entered  the 
house  where  I  could  see  him  at  the  key. 
He  pressed  it  and  the  column  of  water 


lessened  in  force,  the  boat  dropping  about 
ten  feet.  He  released  it  and  the  boat  rose 
again.    When  he  came  out  he  explained: 

"You  see,  the  key  operates  a  relay  which 
reduces  the  flow  of  water  and  thus  lowers 
the  aerial,  changing  the  wave  on  which  I 
transmit." 

"Fer  gosh's  sakes — what  next!" 

"Nothing — you've  seen  it  all." 

"Where — well,  say,  OM,  pse  tell  me  how 
you  worked  that  DX  of  yours,  willya?" 

"Well,  all  right,  you  see  it  was  this  way; 
I  used  the  same  city  water  mains  that 
he  did  and  when  I  pressed  my  key  it  made 
his  bathtub  faucet  thump  dots  and  dashes. 

"Oh  yes,"  I  cried,  enlightened,  "quite 
a  novel  manner  of  transmi — " 

"Lookout,  the  aerial's  coming  down!'* 
He  cried  and  leaped  for  the  door.  I 
tried  to  follow  but  the  breaking  water 
column  knocked  me  flat.  Realizing  that 
the  falling  boat  would  hit  me,  I  grabbed 
blindly  for  The  Old  Man's  hand,  and  was 
snatched  thru  the  door  just  as  it  banged 
shut.  Then  I  opened  my  eyes.  A  woman 
was  bending  over  me,  and  I  recognized 
her  as  the  landlady  who  had  admitted  me. 

"T.O.M.,"  I  cried,  "is  he  safe?" 

She  looked  at  me  in  blank  amazement 
and  then  turned  to  a  boy  who  stood  be- 
side her. 


Digitized  by 


Google 


January,  1923 


QST 


37 


"Poor  man,  I  guess  he's  delirious.  Jack, 
don't  you  ever  dare  connect  a  spark  coil 
to  the  door  knob  again!  I  don't  care  if 
you  did  think  it  was  that  boy  next  door! 
You  heard  me!   Now  march!" 

And  to  me: 

"I'm  sorry  but  Jack  will  not  be  able  to 
see  you  tonight.    I'm  sending  him  to  bed 


for  that  stunt.  You  wanted  to  see  him 
about  his  set,  didn't  you? 

"No,"  I  barked,  and  went  out,  slamming 
the  door  behind  me. 


So,  sonny,  you  see  everything  isn't  so 
new  or  wonderful  in  radio  today  as  it 
seems.  Whazzat?  How  have  I  lived  so 
long?   Well,  son — I  never  listened  to  KYW. 


Antenna  Resistance  Measurement 

By  Boyd  Phelps,  Assistant  Editor 


ANTENNA  resistance  is  something 
that  is  probably  more  generally 
misunderstood  by  the  amateur  than 
any  one  other  thing.  We  have  read 
and  heard  many  misleading  dis- 
cussions, and,  although  the  author  makes 
no  claim  for  originality  of  the  following, 
it  is  hoped  that  this  may  serve  to 
straighten  out  many  erroneous  conceptions 
of  radiation  resistance  and  antenna  cur- 
rent. Many  amateurs  are  wont  to  brag 
on  getting  high  antenna  currents  from  their 
sets.  To  these  this  article  is  dedicated; 
especially  the  class  that  boast  they  are 
"radiating  three  amperes"  when  ten 
chances  to  one  only  a  small  part  of  the 
antenna  current  of  three  amperes  goes  to 
make  up  useful  radiation. 

In  order  to  understand  what  is  to  fol- 
low, it  is  necessary  to  have  a  clear  con- 
ception of  the  factors  that  go  to  make  up 
antenna  resistance,  and  how  these  factors 
affect  the  range  of  a  transmitting  antenna, 
so  a  brief  review  of  this  will  refresh  our 
memory  and  form  an  understandable  work- 
ing basis. 

Of  the  three  components  of  total  anten- 
na resistance,  radiation  resistance  is  the 
only  useful  kind.  The  energy  "lost"  in  the 
hypothetical  radiation  resistance  is  lost  in 
a  practical  way.  This  energy  actually  pro- 
duces the  signal  at  the  distant  station.  The 
greater  the  value  of  this  resistance  for  a 
given  antenna  the  greater  the  proportion 
of  the  antenna  energy  which  will  "get  out" 
from  the  aerial.  This  resistance  varies 
with  the  shape  of  the  antenna,  and  with  a 
given  antenna  it  varies  inversely  as  the 
square  of  the  wave  length,  being  there- 
fore maximum,  at  the  fundamental  wave 
length  and  decreasing  rapidly  when  the 
antenna  is  loaded.  Referring  to  Fig.  1  in 
which  resistance  in  ohms  is  laid  out  on  the 
vertical  axis  and  wave  length  on  the  hori- 
zontal axis,  starting  with  the  fundamental 
wave  length,  curve  1  shows  the  variation 
of  antenna  resistance  with  wave  length. 

Ohmic  resistance  in  an  antenna  is  a  heat 
loss  and  is  not  useful  by  any  means.  This 
includes  the  losses  in  the  resistance  of  the 
antenna  wires,  ground,  loading  coil,  etc. 


The  resultant  of  these  resistances,  com- 
bined under  the  term  ohmic  resistance,  is 
practically  a  constant  value  for  a  wide 
range  in  wave  length  and  is  represented 
by  the  straight  line  2  in  Fig.  1. 

The  third  resistance  represents  another 
useless  power  loss  and  is  called  dielectric 
absorption.  It  is  the  result  of  the  antenna 
capacity  acting  as  a  poor  condenser.  The 
magnitude  of  this  loss  depends  upon  the 
nature  and  position  of  imperfect  dielectrics 
in  the  field  of  the  antenna,  such  as  trees, 
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buildings,  wooden  masts,  etc.*  The  loss 
of  power  due  to  dielectric  absorption  is 
represented  by  a  resistance  which  is  pro- 
portional to  wave  length,  as  the  straight 
line  3  in  Fig.  1. 

From  the  above  brief  discussion  it  will 
be  seen  that  radiation  resistance  is  the  only 
desirable  resistance.  Adding  the  curves 
1,  2.  and  3  produces  curve  4  which  is  the 
total  or  antenna  resistance.  Unfortunately 
in  actual  measurement  we  can  not  segre- 
gate the  components  as  in  Fig.  1,  and  must 

•No  attempt  is  here  made  to  take  up  the  numerous 
factors  that  cause  an  increase  or  decrease  in  any 
of  the  above  resistances;  frankly,  because  there  is 
not  a  wealth  of  information  available.  Mr.  8. 
Kruse,  now  at  QST  headquarters,  has  been  engaged 
for  some  time  in  collecting  data  on  everything  con- 
cerning amateur  transmitting  antennas  and  the 
"Antenna  Symposium"  is  now  n earing  completion. 
Any  of  our  readers  who  feel  they  have  information 
they  would  like  to  contribute  are  invited  to  get  in 
touch  with  Mr.  Kruse. 
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content  ourselves,  for  the  present  at  least 
with  measuring  only  the  total  resistance 
and  estimating  how  this  total  is  distributed 
among  its  three  components.  Failure  of 
the  minimum  point  to  come  down  to  a  very 
few  ohms  would  indicate  high  ohmic  re- 
sistance, while  a  steep  slant  to  the  curve 
at  waves  higher  than  this  minimum  point 
would,  in  general,  indicate  high  dielectric 
absorption.  Regarding  radiation  resist- 
ance, a  vertical  cage  would  have  very  high 
radiation  resistance  near  its  fundamental, 
as  compared  with  a  low  high-capacity 
antenna. 

The  idea  that  should  everlastingly  soak 
in  is  that  the  best  operating  point  of  an 
antenna  is  not  the  adjustment  where  the 
antenna  current  is  the  greatest,  but  the 
point  at  which  the  radiation  resistance  is 
the  highest.  As  the  number  of  watts  put 
into  an  antenna  is  the  product  of  the 
square  of  the  antenna  current  and  the  re- 
sistance at  that  wave  (W  =  FR),  it  will  be 
seen  that  raising  the  radiation  resistance 
by  working  near  the  fundamental  results  in 
a  decrease  in  antenna  current  for  the  same 
power  input,  but  more  power  goes  into 
useful  radiation  and  a  stronger  signal  is 
bound  to  result  at  the  distant  station. 
Ballantine*  says  that  the  loading  coil  in- 
serted in  the  antenna  lead  for  coupling  to 
the  power  circuit  should  be  as  small  as  pos- 
sible and  its  effect  in  raising  the  wave 
length  above  the  fundamental  compen- 
sated for  by  inserting  a  series  condenser 
having  low  losses.  The  value  of  this  con- 
denser will  lie  somewhere  between  0.003 
and  0.0003  mfds.  and  should  be  built  of 
mica  or  glass  to  stand  8,000  volts. 

The  efficiency  of  a  transmitter  cannot 
be  measured  without  knowing  the  input  and 
output.  The  input  being  easy  to  deter- 
mine, it  becomes  necessary  to  know  the 
antenna  current  and  resistance  to  find  the 
efficiency  and  know  when  the  set  is  working 
at  its  best.  The  chap  who  is  heard  across 
the  country  on  a  5-watter  rates  much  more 
consideration  than  the  fellow  who  does  it 
with  two  250-watt  tubes.  By  keeping  the 
efficiency  high,  higher  voltages  may  be 
used  and  greater  outputs  obtained  from 
small  tubes  without  undue  heating  of  the 
plates. 

An  antenna  resistance  curve  may  be 
drawn  from  measurements  made  with  simple 
apparatus.  The  following  instruments  are 
needed:  A  C.W.  oscillator,  and  accurate 
low-reading  R.F.  ammeter,  and  a  non- 
inductive  resistance  whose  value  at  radio 
frequencies  is  known.  The  resistance 
should  have  a  value  of  about  10  ohms.  It 
can  be  made  of  a  piece  of  German  Silver 
or  other  resistance  wire,  of  some  size 
smaller  than  No.  30  B&S,  so  that  the  direct 
current  resistance  may  be  assumed  to  be 


•"Radio  Telephony  for  Amateurs/'  page  67.  A 
description  of  this  book  appeared  in  a  Book  Review 
in  August  QST. 


equal  to  the  r.f .  resistance.  For  most  work 
the  d.c.  resistance  may  be  found  closely 
enough  from  the  wire  tables,  without 
measurement.  As  the  length  of  resistance 
wire  required  will  be  quite  small  in  any 
event,  it  is  generally  desirable  to  stretch 
it  out  in  somewhere  on  the  table  away  from 
the  field  of  the  transmitter,  rather  than  to 
attempt  a  complicated  method  of  non- 
inductive  winding.  The  figure  of  10  ohms 
is  not  essential,  but  merely  convenient  in 
calculation. 

The  regular  C.W.  transmitter  of  the  sta- 
tion may  be  used  for  the  oscillator  or 
driver.  However,  this  driver  must  be  very 
loosely  coupled  to  the  antenna  and  it  is 
essential  (in  order  that  the  resistance 
curves  mean  anything)  that  the  antenna 
circuit  resistance  be  measured  with  the  in- 
ductance coil  of  the  regular  transmitter 
in  place  in  the  antenna  circuit.     It  is 


He/ixof 
set  to  , 
be  used 


FIG.  2 


therefore  necessary  to  disconnect  the  tube 
equipment  from  the  transmitter  induct- 
ance, insert  this  inductance  in  the  aerial 
circuit  as  shown  in  Fig.  2,  and  connect  the 
tube  equipment  to  a  temporary  dummy 
antenna  made  up  of  any  convenient  induct- 
ance and  a  shunt  variable  condenser,  with 
the  usual  antenna  current  meter  in  series. 
The  condition  then  reached  is  that  the  tube 
equipment  is  operating  into  a  phantom 
antenna,  and  the  inductance  of  this  phan- 
tom is  loosely  coupled  to  the  inductance 
normally  belonging  to  the  set,  which  has 
been  disconnected  and  placed  in  the  aerial 
circuit. 

It  is  very  important  to  have  the  two  cir- 
cuits very  loosely  coupled,  as  the  changes 
in  the  resistance  of  the  antenna  circuit 
would  otherwise  be  certain  to  affect  the 
current  in  the  dummy  circuit.  The  an- 
tenna current  meter  previously  mentioned 
as  inserted  in  this  dummy  circuit  should 
be  watched  to  see  that  no  appreciable 
changes  in  current  take  place  while  resist- 
ance measurements  are  made  on  any  given 
wave  length.  However,  it  should  not  be 
expected  that  the  dummy  current  will  re- 
(Concluded  on  page  bl) 
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Excelsior! 

BY  T.O.M.  but  this  has  been  a  month  of 
accomplishment !  Honestly,  fellows, 
our  head  simply  swims  from  the  stag- 
gering blows  the  old  A.R.R.L.  bunch  has 
been  administering.  We  slipped  out  of  the 
office  for  a  few  weeks  to  make  a  little  trip 
around  the  country  and  by  the  time  we  got 
back  so  many  things  had  happened  that  we 
haven't  yet  had  time  to  get  thoroly  posted. 
Oh  boy  but  it's  the  gnat's  gnipples! 

Here  our  noble  Operating  Department 
has  gone  over  the  top  with  a  definite  record 
on  60,000  free  messages  handled,  more  than 
ever  before  in  our  history.  Hot  canine! 
Heavens  knows  how  many  more  msgs.  we 
never  got  a  line  on.  Attaboys;  up  and  at 
'em — make  it  a  million! 

And  derned  if  kid  Schnell  didn't  get  busy 
with  HPM  and  pull  off  a  new  speed  record 
while  we  were  away.  Ten  thousand  miles 
in  four  minutes !  We  don't  see  how  it  could 
be  any  prettier  unless  they  had  waited 
until  we  could  have  got  in  on  it  too. 

And  these  dinky  little  oceans  that  lie 
on  either  side  of  North  America — they  got 
their's  last  month  too.  The  poor  Pacific 
has  been  entirely  annihilated,  as  graphical- 
ly described  elsewhere  in  our  columns  with 
signals  reported  from  Japan  and  Australia; 
and  the  Atlantic — pooh!  Nothing  to  it, 
fellers,  when  around  a  hundred  calls  get 
over  to  our  British  colleagues  while  were 
merely  tuning  up  for  business  and  getting 
set  for  our  Finals.  Do  you  realize  that 
it's  just  a  step  more  and  we  will  have  to 
confine  Calls  Heard  to  reports  from  the 
Antipodes,  diametrically  opposite  on  this 
little  old  globe  of  ours? 

One  final  accomplishment  remains  before 
us  to  add  to  the  glory  of  1922 — reception 
by  us  of  European  amateur  signals.  At 
this  writing  no  such  signals  have  been  re- 
ported but  we  face  the  rapidly  approaching 
listening  period  with  the  calm  consciousness 
that  the  A.R.R.L.  will  not  fail. 

Now  trot  out  your  greener  pastures — 
we're  hungry  for  more. 

Presenting  Mr.  Babcock 

THE  old  west-coast  coal-burner  of  6ZK, 
Mr.  A.  E.  Bessey,  has  gone  into  the 
radio  business  and,  as  a  result  of  the 
regulations  in  our  A.R.R.L.  constitution 


prohibiting  commercial  radio  connections 
for  its  directors,  has  been  obliged  to  tender 
his  resignation.  We've  hated  to  do  it  but 
there  has  been  nothing  to  do  but  accept  it, 
and  Mr.  Bessey  retired  from  the  Board 
of  Direction  at  its  last  meeting,  with  the 
sincere  appreciation  of  that  body  for  the 
good  work  that  he  did  for  the  League  idea 
on  the  coast  when  he  was  an  active  ama- 
teur. 

To  succeed  him  for  the  remainder  of  his 
term  of  office  the  Board  anointed  Mr.  A. 
H.  Babcock,  6ZAF  of  Berkeley,  Calif.,  well 
known  in  radio  circles  around  San 
Francisco.  Mr.  Babcock  is  a  man  of 
mature  years  and  judgment,  a  nationally 
known  electrical  engineer,  and  consulting 
electrical  engineer  for  the  Southern  Pacific 
Lines.  Amateur  radio  is  his  hobby  and  he 
has  won  his  spurs  in  it.  In  assuming  the 
West  Coast  leadership  in  A.R.R.L.  thought, 
Mr.  Babcock  tackles  a  difficult  proposition, 
for  the  League  idea  has  been  misunder- 
stood there  and  altho  there  are  thousands 
of  A.R.R.L.  members  along  the  Coast  they 
have  not  heretofore  functioned  as  a  homo- 

fmeous  whole  as  amateurs  have  elsewhere, 
ut  Mr.  Babcock  is  a  splendid  leader  and 
we  know  he  will  have  the  confidence  and 
support  of  all  good  amateurs. 

There  are  a  few  Coast  amateurs  who  in 
some  unexplained  fashion  have  come  into 
the  idea  that  the  League  is  a  dictatorial 
body  "run"  by  a  few  higher-ups  who 
dictate  "thou  shalt"  and  "thou  shalt  not" 
to  the  poor  membership.  It  is  strange  how 
an  idea  so  entirely  contrary  to  the  League 
spirit  could  have  arisen,  when  the  very 
principle  of  League  organization  is  self- 
determination  of  all  community  matters. 
This  A.R.R.L.  that  we  amateurs  have  built 
is  a  national  organization  and  the  baste 
idea  is  that  it  provides  a  medium  in  which 
amateurs  work  together  in  all  matters  of 
common  national  interest,  such  as  repre- 
sentation in  radio  legislation,  the  relay 
activities  of  the  station  net-work  of  our 
Operating  Department,  and  such  nation- 
wide amateur  problems  as  the  need  for  co- 
operative action  between  the  transmitting: 
amateur  and  the  novice  listener,  which! 
latter  problem  is  a  particularly  trying  >ne> 
on  the  Coast  at  the  moment. 

Amateur  Radio  in  the  Pacific  states  needs 
the  A.R.R.L.,  and  we  are  there  to  help. 
Give  Mr.  Babcock  a  hand,  men,  and  we'll 
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have  better  conditions  all  along  the  line, 
with  Amateur  Radio  setting  firmly  on  its 
own  right  to  exist. 


"McWilliams  vs.  Bergman" 

THE  little  town  of  D wight,  Illinois,  is 
supplying  the  actors  in  a  very  inter- 
esting radio  episode.  In  Dwight  there 
lives  G.  Wiley  Bergman,  loyal  member  of 
our  A.R.R.L.,  District  Superintendent  for 
Northern  Illinois  under  the  Central  Divi- 
sion Manager,  and  operator  of  spark  sta- 
tion 9CA.  A  few  blocks  away  is  a 
novice  listener,  a  banker  named  Edward 
McWilliams.  A  few  weeks  ago  the  papers 
of  the  country  blazed  forth  the  fact  that 
the  first  radio  lawsuit  between  users  of  the 
ether  was  about  to  come  to  pass,  for  Mr. 
McWilliams  had  started  legal  action  to  re- 
strain 9CA  from  transmitting  and  busting 
up  his  concerts. 

It  is  a  beautiful  case  from  the  amateur 
viewpoint.  Bergman  of  course  has  a 
licensed  station  and  his  wave  has  been 
checked  by  the  inspector  and  OK'd.  It  is 
true  he  has  a  spark,  but  sparks  are  legal 
and  he '  cannot  afford  just  yet  to  change 
to  C.W.  However,  knowing  that  he  must 
cause  some  interference  to  some  of  the 
broadcast  listeners  in  his  home  town, 
particularly  those  with  single-circuit  tuners, 
and  being  a  good  A.R.R.L.  man,  he  applied 
the  doctrine  of  co-operation  that  we  have 
outlined  in  QST,  voluntarily  kept  his  trans- 
mitter silent  in  the  early  evening  hours,  as 
District  Superintendent  saw  to  it  that  every 
other  station  in  his  vicinity  did  the  same 
thing,  published  an  announcement  in  his 
home  paper  over  his  signature  as  Superin- 
tendent to  the  effect  that  local  amateurs 
would  preserve  a  voluntary  QRX  period 
until  10:30  p.m.,  and  went  to  see  Mr. 
McWilliams  when  he  learned  that  the 
latter  was  complaining  to  the  radio  in- 
spector about  him.  But  did  this  satisfy 
Mr.  McWilliams?  It  did  not!  Mr. 
McWilliams  is  a  banker,  a  wealthy  gentle- 
man, probably  used  to  having  his  own  way 
about  a  great  number  of  things,  and  in 
blissful  ignorance  of  the  useful  work  that 
amateurs  do  he  seeks  in  effect  to  have 
9CA's  transmission  branded  as  a  "public 
nuisance,"  refuses  co-operation  and  makes 
no  bones  about  the  fact  that  he  objects  to 
transmission  after  10:30  as  well  as  before, 
and  asks  the  Court  to  restrain  9CA  from 
transmitting  at  any  time  at  which  he  is 
likely  to  want  to  listen.    Can  you  beat  it? 

Even  before  the  "Rochester  Plan"  was 
announced,  quiet  air  had  prevailed  around 
Dwight  all  the  early  evening,  but  you 
understand  that  is  not  satisfactory — ama- 
teurs mustn't  transmit  at  all.  Bergman  is 
only  an  eighteen-year-old  lad,  and  even  tho 
he  is  planning  to  make  radio  his  life  work 
isn't  it  obvious  that  he  must  not  be  allowed 


to  use  his  station  when  a  banker  might 
want  to  listen?  This  makes  us  pretty 
wrathy.  We  know  Bergman;  he  has  a  good 
spark  station  which  he  made  himself;  he's 
a  fine,  clean,  studious  lad,  typical  of  all 
that  is  good  in  A.R.R.L.  members;  he  has 
played  the  game  more  than  squarely,  gone 
out  of  his  way  to  try  to  help,  willingly 
QRX'd  half  the  night.  But  Mr.  McWilliams 
seeks  to  prevent  him  from  using  the  ether 
at  all,  in  order  that  he,  McWilliams,  may 
have  the  air  all  the  time!  It  seems  to  us 
Mr.  McWilliams  has  taken  on  a  rather 
large  contract.  It  is  a  rule  in  equity  pro- 
ceedings that  he  who  seeks  equity  must  first 
himself  do  equity.  Has  he  done  this?  The 
trouble  is  that  Mr.  McWilliams  is  entirely 
ignorant  of  the  truth  of  the  matter  con- 
cerning amateurs  and  their  status. 

But,  fellows,  it  means  something  to  be- 
long to  the  A.R.R.L.  The  League  is  square- 
ly behind  Bergman  in  this  matter,  not  par- 
ticularly anxious  to  make  a  knock-down- 
drag-out  affair  of  it  with  a  disruption  of 
the  entire  radio  situation  in  these  United 
States,  but  fully  prepared  to  do  so  and  see 
the  thing  thru  to  a  show-down  if  that  is 
Mr.  McWilliam's  desire. 

"And  right  will  rule  the  earth!" 


The  White  Bill 

WHILE  we're  talking  about  laws, 
there's  the  matter  of  this  White 
Bill,  HR-11964,  now  before  the 
House  Committee  on  Merchant  Marine  & 
Fisheries,  and  its  companion  bill  laying  in 
the  Senate's  Insterstate  Commerce  Com- 
mittee. This  bill,  it  will  be  remembered, 
is  based  on  the  exhaustive  study  of  the 
radio  problem  made  by  Secretary  Hoover's 
Radio  Telephony  Conference  of  last  spring, 
and  is  the  project  which  would  do  away 
with  rigid  classifications  of  stations  and 
specification  of  their  technical  requirements 
and  in  their  stead  substitute  an  admin- 
istrative scheme  which  would  delegate 
authority  to  the  Department  of  Commerce 
to  make  and  enforce  the  regulations  and 
to  change  them  as  progress  in  the  art  de- 
manded, with  the  advice  of  a  Technical 
Commission. 

The  present  radio  law  of  1912  is  a  wholly 
satisfactory  thing  from  the  amateur  stand- 
point. It  specifies  amateurs  as  one  of  the 
classes  of  stations,  defines  their  rights,  and 
covers  their  needs  as  well  as  it  ever  did. 
It  is  lamentably  defective  from  every  other 
viewpoint  but  the  amateurs',  however,  and 
it  is  a  foregone  conclusion  that  it  will  have 
to  be  changed  soon.  The  broadcast  situation 
is  chaotic  to  say  the  least,  and  the  features 
respecting  commercial  and  military  stations 
need  patching  badly,  none  of  which  can  be 
done  until  a  new  law  is  substituted  for  the 
present  one.  The  White  Bill  represents 
the  best  effort  that  has  been  brought  forth 
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to  change  things.  Of  course  it  is  not  a 
perfect  document;  it  contains  some  ambig- 
uous language  and  a  double  negative  or 
two,  it  lacks  some  safeguarding  features 
very  desirable  from  the  amateur  point  of 
view,  it  would  give  to  all  "government" 
stations  the  privileges  intended  only  for 
military  stations  entitled  to  them  for 
national  safety,  and  practically  every 
civilian  radio  interest  is  concerned  about 
the  provision  which  would  authorize  the 
President,  rather  than  the  Secretary  of 
Gommerce,  to  assign  the  wave  lengths  of 
government  stations,  with  consequent  dan- 
ger of  demoralizing  all  the  work  that  Com- 
merce might  do.  These  things,  however, 
are  matters  of  words,  things  that  can  be 
remedied  in  a  few  minutes  time. 

Now  this  radio  situation  needs  some 
strong  medicine  right  now.  If  we  accept 
it  as  inevitable  that  the  1912  radio  law 
is  going  to  be  changed  speedily,  there  are 
two  reasons  why  we  amateurs  should  boost 
the  passage  of  the  White  Bill  if  amended 
in  tne  particulars  mentioned.  The  first  is 
simply  that  there  probably  never  will  be 
a  bill  proposed  more  fair  to  the  amateur. 
The  second  reason  is  that  it  is  to  the  inter- 
ests of  us  amateurs  to  have  the  broadcast 
mess  unscrambled,  for  if  this  service  can 
be  put  on  diversified  wave  lengths  instead 
of  confined  to  the  regions  around  360  and 
400  meters,  it  will  be  impossible  for  all  the 
concerts  to  be  jammed  at  once  apd  the  lot 
of  an  amateur  transmitter  in  a  community 
thick  with  novice  listeners  will  be  a  happier 
one.  Our  Board  of  Direction  expended  lots 
of  thought  on  this  question  at  their  last 
meeting  and  came  to  the  conclusion  that, 
subject  to  the  exceptions  they  have  taken 
to  the  bill  and  which  are  being  conveyed 
to  Washington  by  our  Legislative  Com- 
mittee, the  League  ought  to  back  it  and 
make  use  of  its  great  power  for  good  by 
helping  to  create  better  radio  conditions 
in  our  country. 

And  so,  with  the  modifications  which  our 
representatives  are  putting  before  the 
authorities  at  Washington,  we're  for  the 
bill,  and  for  the  betterment  of  radio  in 
general  we  want  to  lend  our  weight  to  the 
general  plan  suggested  by  Mr.  White. 
Members  are  urged  to  use  what  influence 
they  may  have  with  their  Senators  and 
Congressman  to  secure  the  passage  of  the 
bill  when  modified  as  outlined. 


ANTENNA  RESISTANCE 
MEASUREMENT 

(Concluded  from  page  88) 
main  constant  when  the  wave  length  is 
changed — the  important  point  is  that  the 
coupling  to  the  antenna  circuit  should  not 
be  close  enough  to  let  the  dummy  current 
change  when  the  aerial  resistance  is  varied 
on  any  given  wave  length  adjustment. 
The  known  resistance  is  inserted  in  the 


ground  lead  and  arranged  to  be  shorted 
by  a  switch.  For  each  wave  length  the 
driver  is  tuned  to  secure  maximum  cur- 
rent in  the  antenna  but  the  coupling  to  the 
antenna  and  the  power  supplied  to  the 
driver  must  not  be  changed  during  the 
entire  series  of  measurements.  The  coup- 
ling should  be  set  at  such  a  value  that  an 
antenna  current  of  not  over  50  milliam- 
peres  is  produced  when  the  resistance 
switch  is  closed.  A  hot-wire  or  thermo- 
couple milliammeter  with  a  scale  of  about 
100  mils  will  accordingly  be  required  in 
the  antenna  circuit.  When  resonance  is 
secured  and  time  allowed  for  the  reading 
of  the  milliammeter  to  come  to  full  value, 
this  reading  is  noted  and  recorded  as 
I,.  The  resistance-shorting  switch  is  then 
opened  and  the  reading  of  the  milliam- 
meter again  noted  and  recorded  as  I,.  The 
antenna  resistance,  R„,  at  this  particular 
wave  length,  is  then  given  by  the  formula. 

I,xR, 
R.=  

1,-1, 

where  R.  is  the  value  of  the  known  resist- 
ance in  ohms. 

Readings  should  be  taken  10  meters 
apart,  from  the  fundamental  to  about 
three  times  this  wave.  It  is  best  to  make 
several  sets  of  readings  for  checking  pur- 
poses, as  it  is  easy  to  make  errors.  A 
curve  can  then  be  plotted  as  curve  4  in 
Fig.  1.  Humps  in  the  curve  indicate  the 
presence  of  circuits  in  the  neighborhood 
(such  as  guys,  metal  building  frames, 
lighting  wires,  other  antennas,  etc.)  that 
are  in  resonance  at  the  wave  length  where 
the  hump  occurs.  If  the  low  point  of  the 
curve  is  excessivelv  high,  it  probably  de- 
notes a  high-resistance  ground  connection. 
Finally,  if  the  curve  to  the  right  of  the 
low  point  slopes  upward  very  sharply,  it 
denotes  excessive  dielectric  absorption, 
probably  due  to  the  proximity  of  trees  ana 
houses,  etc.,  and  the  antenna  should  be 
moved  further  away  from  these  objects  if 
possible. 

With  a  resistance  curve  of  the  antenna 
one  can  tell  not  only  how  many  watts  are 
being  put  into  the  antenna  but  also  just 
how  good  a  radiator  the  antenna  is,  especi- 
ally on  the  wave  on  which  it  is  desired  to 
operate. 


BUREAU  OF  STANDARDS  CALLS 
RADIO  STANDARDIZATION  MEETING 

(Concluded  from  page  10) 
paratus  or  service  should  be  included,  and 
(3)  What  procedure  shall  be  recommended 
for  carrying  out  the  conclusions  reached  by 
the  conference?  If  the  conference  decides 
that  radio  standards  should  be  formulated, 
it  is  expected  that  they  will  ultimately  be 
adopted  by  the  American  Engineering 
Standards  Committee  as  an  American 
standard. 
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F.  H.  SCHNELL,  Traffic  Manager 
1045  Main  St.,  Hartford,  Conn. 
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50,929  messages!  That  is  our  big  talk- 
ing point  for  this  month.  That  figure 
represents  the  combined  effort  of  every 
A.R.R.L.  Official  Relay  Station  to  reach  the 
figure  we  knew  was  possible,  and  which 
we  foresaw  several  months  ago  when  our 
organization  assumed  such  proportions,  that 
nothing  could  stop  our  rush  to  this  big 
unheard  of  record  breaking  figure. 


A.  Beale,  Jr.,  (3ZO) 
Parkesburg,  Pa. 
Atlantic  Division 
928  messages. 


Many  long-standing  records  have  been 
pushed  far  into  the  background  this  month. 


Message  Traffic  Report  By  Divisions 


Division 

Stns. 

C.W. 
Msgs. 

NOVEMBER 

SPARK 
M.P.S.         Stns.  Msgs. 

M.P.S. 

Stns. 

TOTAL 
Msgs. 

M.P.S. 

Atlantic 

95 

7101 

75 

40 

2230 

56 

135 

9331 

69 

Central 

111 

7899 

71 

44 

2248 

51 

155 

10147 

65 

Dakota 

29 

2027 

70 

13 

222  ' 

17 

42 

2249 

53 

Delta 

16 

705 

44 

3 

248 

83 

19 

953 

50 

East  Gulf 

30 

1970 

66 

9 

653 

72 

39 

2623 

60 

Hawaiian 

2 

133 

67 

2 

133 

67 

Midwest 

69 

5034 

73 

21 

1481 

70 

90 

6515 

72 

New  England 

49 

4998 

102 

16 

886 

55 

65 

5884 

91 

Northwestern 

26 

1400 

54 

12 

282 

24 

38 

1682 

44 

Ontario 

23 

694 

30 

4 

147 

37 

27 

841 

31 

Pacific 

38 

1585 

42 

24 

705 

29 

62 

2290 

37 

Roanoke 

45 

2829 

63 

4 

399 

100 

49 

3228 

66 

Rocky  Mountain 

17 

1633 

96 

1 

27 

27 

18 

1660 

92 

Vancouver 

3 

32 

11 

1 

36 

36 

4 

68 

17 

West  Gulf 

37 

2708 

73 

20 

388 

19 

57 

3096 

54 

Winnipeg 

3 

225 

75 

1 

4 

4 

4 

229 

57 

Total, 

593 

40973 

69 

213 

9956 

47 

806 

50929 

63 

C.W.  Messages,  40,973—88% 
Spark  Messages,  9,956 — 12% 


Total, 


50,929 


Every  American  and  Canadian  amateur 
of  this  Operating  Department  has  done  his 
bit  to  put  our  message  traffic  oyer  the 
top  by  reporting  his  work.  Men,  this  shows 
what  can  be  done  when  we  set  out  to  do 
a  thing. 

After  everything  is  boiled  down,  our  en- 
tire success  is  due  to  the  well-worn  ex- 
pression "co-operation."  Without  it  we 
may  well  have  an  organization  of  several 
thousand  men  who  would  not  produce  the 
same  results  that  are  obtained  with  about 
eight  hundred  men  and  splendid  co-opera- 
tion. 


Up  to  this  time,  January  of  1922  was  our 
best  traffic  month,  when  we  handled  29,- 
964  messages.  In  the  same  month  5ZA8 
handled  664  messages  which  has  stood 
until  now,  when  3ZO  with  928  messages, 
and  1AW  with  743  messages  knocked  that 
record  into  a  cocked  hat.  To  3ZO  we  tip 
our  lid!  The  operator  who  signs  "J"  was 
on  the  air  every  night  moving  messages  in 
big  chunks  and  he  has  carved  his  sine  at 
the  top  of  the  honor  roll  where  it  shall 
remain  until  some  other  good  amateur  sur- 
passes this  excellent  exhibition  of  oper- 
ating. 
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Were  we  to  have  a  batting  record  as 
is  kept  in  the  baseball  leagues,  we  would 
have  some  hitters  if  they  could  hit  as  high 
in  the  percentage  columns  as  they  do  in 
handling  messages.  Ty  Cobb,  Babe  Ruth. 
George  Sisler,  and  Rogers  Hornsby  woula 
have  to  go  some  to  reach  a  few  records 
which  follow: 


300  Hitters  or  Better  in  the  Brass 
Pounders  League 


Call 

Msgs. 

3ZO 

928 

1AW 

743 

♦20M 

562 

9ZAF 

536 

♦1CNI 

432 

1CMK 

425 

1BKQ 

406 

9AWM 

506 

90X 

403 

9AON 

400 

8QK 

888 

Call 

Msgs. 

9AOG 

376 

8VY 

374 

1XM 

367 

2AJE 

366 

♦8BDA 

361 

8AIM 

888 

5XAD 

329 

5TC 

318 

5EX 

314 

9BED 

312 

9BMN 

308 

9DQU 

308 

(*)  indicates  spark  stations. 


Tremendous  strides  in  traffic  handling 
are  shown  in  the  Midwest,  New  England, 
and  Ontario  Division.  Indications  are  that 
these  divisions  are  not  yet  satisfied  with 
their  traffic  totals  and  threaten  to  show 
increases  next  month.  If  that  be  true 
in  these  particular  divisions,  the  others 
certainly  will  not  stand  idle  long  enough 
to  be  out-distanced  in  traffic  handling,  but 
until  we  catch  our  breath  we  hesitate  to 
predict  what  the  coming  months  have  in 
store  for  us. 


TRAFFIC  REPORTS  FROM  A.R.R.L.  OFFICIAL 
RELAY  STATIONS 

ATLANTIC  DIVISION — C.W. :  2BBB,  96;  2AJA, 
85;  2AJF.  180;  2ANZ,  6;  2RZ,  20;  2BOI,  27; 
2AOS.  47;  2UE,  60;  2BWW,  6;  2BVD,  24;  2ALY, 
156;  2AHO,  25;  2AFA,  81  2CQZ,  118,  8JL,  29; 
8CG,  74;  2BNZ,  15;  2CQZ,  117;  2 AFP.  54;  2CKL, 
48;  2TT,  5;  2ADV,  10;  2AUY.  87;  2BNL,  81; 
2AQL.  7;  2CPO.  14;  2KP,  21;  2BRO,  7;  2AEO, 
88;  2NZ.  215;  2TS,  61;  2BQU,  60;  2AGC.  10; 
2IG,  20;  2CJJ,  1;  2AEQ.  57;  20F,  48;  2AER,  10; 
2BJP,  88;  2AYV,  26;  2CMG,  64;  2CGK,  6;  2FC, 
70;  2ARS,  80;  2BUY,  16;  2 AWL,  184;  2BMS,  122; 
2AZZ,  2;  2AFA,  81;  2WR,  18;  2IG,  20;  2CGS. 
41;  2BFE.  11;  2LE,  6;  2GR  81;  8XM,  164;  2CEC. 
8;  2CIM.  9;  2FZ,  4;  2BNC,  17;  2AVE,  76;  2AEH, 
84;  2HW,  20;  2ANM,  8;  2AWP,  21;  2BQD,  88; 
2CKN,  26;  2AJW,  9;  2AWS,  79;  2BRC,  78;  2BLP, 
82;  8BEO,  14;  8CNB,  44;  8AGR,  21;  8RC,  2; 
8ALF,  25;  8CI.  78;  8ZE,  16;  8ZD.  76;  8BLT,  11; 
8QC,  9;  8AIO.  22;  80W.  17;  8 AGO,  76;  8CFB,  6; 
8CKM.  145;  8BJV,  66;  8BJX,  64;  8CEJ,  82;  8XE, 
164;  8CON.  8;  8VH,  2;  8BLU,  25;  8ADQ,  25; 
8ADP.  9;  3YO,  90;  8BNU,  213;  3  A  AY,  148;  8GK, 
4;  8BJY,  11;  3FS,  35;  8SM.  210;  8HX,  8;  3ZO, 
928;  3KD,  17:  8MB,  68;  8 LP,  26;  8 BIT,  274; 
8AAO.  83;  8CCU,  70;  8ANJ,  71;  80E.  166;  3QV, 
82;  8RB,  102;  3VW,  18;  8AJA,  4;  8BHM,  145; 
8  J  J,  82;  8IL,  25;  8ZW,  24;  SPZ,  24;  SOD,  8; 
8SU,  51:  3AJH,  26;  SAC,  44;  8 APT,  81;  8AJD, 
81;  SWF,  28;  3HG,  94;  8AVD,  62.    Spark:  2 EX. 


6;  2BQZ,  31;  2AJA,  2;  2CJX,  89;  20M,  562; 
2SQ.  102;  2BOI.  6;  2KK,  47;  8CS,  9;  2AXH.  25; 
2AER,  6;  2QC,  12;  2AWZ.  12;  2CDR.  142;  2AAF, 
91;  8FP,  78:  2AJE,  866;  2AEO.  28;;  2DI,  84; 
2CEV,  69;  2ND,  8;  2CT,  66;  2IF,  18;  2PY,  80; 
2BY,  67;  8VW,  48;  8ZS,  7;  8QN,  88;  8UD,  65; 
3GT,  64;  3GM,  8;  8TA,  4;  8HY,  4;  8EV.  8;  8 ZD, 
55;  8CEJ.  30;  8AGY,  5;  8VH,  16;  8ARO,  14; 
8UC,  8. 

CENTRAL  DIVISION— C.W. :  9ZN.  252;  90X. 
403;  8QK,  388;  8VY.  874;  9DQU,  808;  8 AIM, 
338;  8 FT,  287  9APA,  268;  911.  248;  8IJ,  208; 
9BRK.  190;  9CA.  187;  8ZY,  174;  9LQ,  163;  8CGX, 
158;  9DDY,  144;  9CBA,  142;  9EI,  142;  8CAZ, 
185;  8ZZ,  134;  8ZAG,  127;  8IB,  125;  9Utf.  121; 
9DCR,  120;  8BXH,  110;  8ANB.  108;  9 BHD.  90; 
8BNH.  86;  8CMI,  87;  8BCY,  80;  8BIZ,  76;  8BVR, 
67;  8ALC,  76;  9AJH,  75;  9DBV,  68;  8AZD,  61; 
8BTL,  61;  8CF,  63;  9ALW,  60;  9AFK,  16;  9BJT. 
67;  9DYN,  56;  8BWK,  66;  8CFX,  53;  8ZF.  49; 
8ZAF,  60;  9PQ,  50;  9 CP,  50;  9BCT.  45;  8BKN, 
46;  9AAP,  87;  9BLU,  8;  9DJO,  8;  8ACO,  2;  8CZZ, 
1;  9BDA,  1;  BOGM,  43;  8BCL,  41;  8BHO.  41; 
9ASE,  40;  8AER,  40;  8CAK,  89;  8BUC,  87;  9ALR. 
6;  9YB,  36;  8WV,  86;  9AMQ,  82;  9DVW,  29; 
8BEK.  27;  9ACE.  26;  8TK,  30;  8 AND,  26;  8CBX, 
26;  8TK.  28;  9BRO,  23;  9BDZ,  24;  9AHQ.  22; 
8CWF.  22;  9CTE,  22;  9DGQ,  20;  9DCT,  20;  9VK. 
17;  9DLR,  17;  8BZQ,  17;  8 ATX.  17;  9EJ,  16; 
8 BYT,  16:  9BIL.  15;  9BYX,  15;  8CWC,  15;  8TT, 
14;  8CXX,  14;  8BFB,  18;  8AZF,  14;  8 AN,  14; 
9DFF,  12;  9CLZ.  11;  9AKD,  10;  8BWS,  10;  9DWM, 
7;  9 ALP,  7;  8AWX,  7;  8HW,  7;  9BCH,  6;  9BLC,  6; 
9YJ.  6;  9NQ,  6;  9BXD,  5;  9BHX,  5;  8BEP,  6;  8BYF, 
4.  Spark:  8TJ,  266;  8BEP,  195;  8ZY,  191,  9AAW, 
161;  8AWU,  122;  8AIZ,  115;  8UC,  112;  9WX,  103; 
9DHZ.  86;  9AMK,  75;  8 BAH,  68;  9CP,  59;  9 ASK, 
32;  8CKV,  58;  9AZF,  52;  9AFN,  43;  9DXE,  88; 
8CVD,  38;  9AZA.  81;  9ASJ,  31;  9DEL,  14;  9DHG. 
19;  9NC,  28;  9NQ,  18;  8CMI,  15;  9AMQ,  15; 
8BEJ,  14;  9DAY.  12;  8BBU,  10;  9DLN,  9;  8BEK, 
8;  9W,  7;  9BLU,  6;  9AKU,  6;  8AZF,  87;  8FI,  4; 
8 BR,  4;  MIS,  2;  8ZF,  1;  8BYN,  92;  9CD,  10;  9BBL, 
15;  9CIZ,  28;  9DXT.  2. 

DELTA  DIVISION — C.W :  6ZAZ,  66;  6JB,  82; 
5HB,  85;  5ER,  50;  5FV,  86;  SAAB.  5;  5EK,  70; 
5NV,  61;  6MO,  11;  5DO,  58;  5WO,  16;  6 RE, 
16;  5XK.  76;  5HL,  28;  5MB,  20;  5DA,  83.  Spark: 
5XAC,  164;  5JF,  78;  6BW,  6. 

EAST  GULF  DIVISION— C.W. :  4LA.  16;  4FQ, 
25;  4JK.  32;  4EG,  66;  4FB,  145;  4AS.  25;  4BB.  5; 
4BK,  10;  4HW,  80;  4YA,  125;  4 EH,  56;  4CG. 
191;  4EL,  187;  4 BY,  78;  4GE.  34;  4EB,  448;  4XK, 
50;  4JY,  42;  4NU,  85;  4HZ,  26;  4IZ,  21;  4JZ, 
77;  40B,  7;  4KO,  4;  5XAE,  64;  5XA,  169;  6ZAS, 
56;  5BQ,  44;  5ES,  18;  4CY,  45.  Spark:  4FD,  66; 
4GN,  62;  4MY.  72;  4HX.  80;  4BI,  55;  4MZ,  10; 
5XA,  107;  5GT,  16;  4HS,  237. 

HAWAIIAN  DIVISION— C.W. :  6TQ,  47;  6ZAC. 
86. 

MIDWEST  DIVISION— C.W. :  AD7.  67;  9DSM. 
41;  9CMK,  6;  9ATC,  24;  9BXT,  80;  9BWE.  18; 
9CJJ.  68;  9DPF,  50;  9YU,  284;  9AFD,  75;  9 AYS, 
79;  9CIN,  6;  9CFI,  30;  9CCV,  115;  9BHN,  110; 
9DTA,  112;  9AOG,  876;  9CKM.  94;  9DUN,  78; 
9BZZ.  15;  9DSD.  119;  9ABV.  147;  9PS.  82;  9CWC, 
9;  9DKY,  171;  9AHH,  120;  9ARZ.  117;  9AMI. 
114;  9HRS.  108;  9DSL,  73;  9AOU,  68;  9FK,  62; 
9BZI.  56;  9BGH,  50;  9BIK,  64;  9APG,  83;  9BCF, 
27;  9CXP,  26;  9CHN,  li;  9BDR.  9;  9DJM,  6; 
9BZE,  5;  9AXA,  5;  9BFG.  2;  9DYI,  2;  9DSL, 
80.  9HK,  9;  9BLG.  119;  9CEE,  22;  9DXN.  48; 
9NU.  6;  9CTR,  26;  9DFQ,  8;  9CGK,  20;  9 BED, 
312;  9BIE,  114;  9DZY.  42;  9FM,  100;  9AQR, 
91;  9BJC.  2;  9BJB,  8:  9 EX,  67;  9SJ.  70;  9ANO. 
16;  9CTG,  9;  9BDS,  150;  9AON,  400;  9YM.  73. 
Spark:  9ALK.  19;  9DNC.  249;  9DRA,  80;  9BAL, 
36;  9AFW.  48;  9BXZ.  9;  9ARG,  12;  9DMJ.  80; 
9EAF.  9;  9DXV,  24;  9CUF,  6;  9DCW,  30;  9ACB, 
8;  9RR,  96;  9AHZ,  54;  9AYL.  150;  9BKK,  21; 
9BMN,  308;  9YM.  64;  9HO,  93;  9AOJ,  135. 

NEW  ENGLAND  DIVISION— C.W. :  1YK.  49; 
1AZD.  38;  1CBJ,  47  1ADN.  56;  ILL,  80;  1BVH, 
71:  1BNP,  27;  1AZW.  82;  1CBP,  43;  1AWO,  10; 
1CSW,  3;  1ABC,  8;  1H,  191;  1GV.  145;  1BQD,  56; 
1ZE,  278;  1VK,  2;  1BDU,  22;  1CJD,  86;  1CPN, 
83;  1BKQ,  406;  1BYN,  185;  1BBA,  48;  1AW,  743; 
1CK.  24;  1XM,  367;  1CM,  8;  1XK,  72;  1COT.  36; 
1CMK,   425;   1AWW,   15;   1BDI,   36;   1CDO.  94; 
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1ACO.  16;  1KX.  10;  1BNL,  55;  1BAS.  125;  1BRQ, 
139;  1ARY,  23;  1AGH,  65;  1AYQ,  76;  1IV,  11; 
1QO,  6;  1BOQ.  58;  1AJU.  76;  1AYU.  417;  ICR, 
57;  1QP,  211;  1BHW,  44.  Spark:  1BVB.  104; 
1AHX  9;  1CJN,  2;  1SD,  45;  1CK,  86;  1CM.  7; 
1CNI,  432;  1RX,  25;  1LZ.  3;  1CIB,  30;  1BJS, 
18;  1ACO.  24;  1APT,  24;  1FM,  76;  1BRQ,  3; 
1ARY,  8. 

NORTHWESTERN  DIVISION— C.W. :  70T.  182; 
7BK,  181;  7BJ,  128;  7TQ,  119;  7WM,  102;  7MF. 
92;  7TH.  67;  7JW.  57;  7BB,  65;  7 DP,  52;  7ZU. 
60;  7HM,  44;  7LR,  42;  7AEM,  86;  7QE,  81;  BT8, 
81;  70E,  28;  7JG,  20;  7EX.  20;  7UU,  16;  7QT, 
14;  700,  12;  7FD,  11;  7JF,  9;  7AGF.  5;  7NG, 
1.  Spark:  7GE,  129;  7AW,  83;  7ZU,  25;  7BG, 
21;  7  EX,  15;  7TW,  14;  7MU,  18;  7AGI.  12; 
7AFN,  8?  7AIC,  6;  7ZK,  4;  7NC,  2. 

PACIFIC  DIVISION— 6ZH,  203;  6EC,  48;  6AVR, 
19;  6AUB,  11;  6BJY,  71;  6AVX,  11;  6BBC,  6; 
6XAS,  16;  6GD,  6;  6BPZ,  28;  6JD.  45;  6KA, 
37;  6CU,  57;  6 FT,  18;  6 ALU,  20;  6BRD,  8;  6RR, 
24;  6EB,  41;  6BJC,  7;  6BKO,  18;  6PI,  25;  6 BUN, 
22;  6BDW,  15;  6EN,  32;  6APW,  88;  6BKB,  20; 
6ZN,  10;  6AOR,  78;  6TI.  44;  6  AS  J,  54;  6ABX, 
68;  6ZX.  85;  6AK,  94;  6GR.  60;  6GX,  22;  6FH, 
106;  6CC.  103;  6TC,  25.  Spark:  6AGK.  85;  6AVR, 
26;  6AOW,  21;  6BJU,  6;  60D,  40;  6ALD,  30; 
6AMN,  22;  6BAE,  13;  6KE,  80;  6WI,  23;  6PL,  7; 
6ADG.  6;  6AWM,  6;  60L.  25;  6 ABU,  20;  6ALV, 
18;  6ABK,  6;  6 EX,  73;  6AQU,  104;  6AOA,  106; 
6HP,  16;  6ANM,  22;  6GR,  21;  6FH,  80. 

ROCKY  MOUNTAIN  DIVISION — C.W. :  9ZAF, 
536;  9DTM,  211;  9AMB,  172;  9XAQ,  144;  9DTE, 
85;  9BXQ,  54;  9BXA,  45;  9 BUN.  35;  9BVO,  21; 
9CCJ,  13;  7AFW,  33;  7ZV,  5;  7LU,  143;  7ZO. 
61;  6ATQ,  50;  6ZM,  20;  6SJ,  5.  Spark:  6BKE. 
27. 

VANCOUVER  DIVISION— C.W. :  5CN,  7;  5CT, 
14;  4DQ.   11.  Spark:  5DX,  36. 

WEST  GULF  DIVISION — C.W.:  5ZA,  273;  5IS, 
43;  6GN,  4;  5ZH,  55;  5 EL,  7;  5LB,  19;  5TC, 
318;  5SF,  184;  5DI,  110;  5QI.  45;  5SK,  35;  5PK, 
30;  5IX,  314;  5QS,  145;  5IR,  68;  5XB,  36; 
6 XV,  194;  6NK,  140;  5ZX,  7;  5BA.  10:  6FA,  10; 
5XAD,  329;  6JM,  47;  5PO,  21;  5KP,  110;  5TM, 
8;  6ZAD,  3;  6ZACA,  4;  5ZAR,  4;  5 FT,  4;  5VM, 
25;  6TT,  35;  5TO.  6;  5 LB,  16;  5ZM.  24;  5ZG,  6; 
5ZAV,  20.  Spark:  5ACQ.  20;  5IS,  12;  5AL,  3; 
5ZH,  22;  5TU,  127;  5QS,  87;  6IR,  44;  5UG,  10; 
5RP,  10;  5FI,  6;  5QT,  2;  5XB,  6;  5YK.  18; 
5ADI.  10;  5ZAE,  15;  6HC,  4;  6AEW,  6;  5AEY,  8; 
5ADB.  4;  5AQ.  25. 

WINNIPEG  DIVISION— C.W. :  4BV,  148;  4HH, 
70;  4 BR,  7;.    Spark:  4CE,  4. 

ONTARIO  DIVISION— C.W. :  9BS,  39;  8XN,  2; 
9BJ,26;3SX,  10;  3CO.  17;  8KP,  31  3GK,  12;  3FC, 
16;  3JK,  21;  8TA,  5;  3DE,  22;  9AW,  1;  9AL,  95; 
3JH,  9;  8GE,  19  3JT,  30;  9BS,  8;  3KO,  28;  8XN, 
74;  STB,  4;  3BV,  116;  3DH,  106;  8FA,  3.  Spark: 
3GN,  121;  9BS,  16;  3VW,  6;  3RV,  5. 

ROANOKE  DIVISION — C.W.:  4KC,  143;  4 FT, 
154;  4BX,  122  4NT.  117;  4LJ,  122;  4GH,  86: 
4EA,  64;  4DC,  87;  4GW,  14;  4DQ.  15;  4GX,  6; 
40I.  24:  4KT,  4;  4JE,  2;  3MK,  284;  3BLF.  268; 
3ZZ,  186;  3 APR.  140;  3IW,  105;  3CA,  101;  3BZ, 
96;  3BVC,  65;  3AAG,  57;  3BHL,  52;  8BOF,  46; 
3TJ,  36;  8AUU,  28;  3 ASP,  27;  8BNE,  26;  3RF, 
20;  3BMN,  15;  3ATZ,  12;  3AEV,  7;  3BIY,  5; 
3AFW  4;  3BFE,  1;  3SK,  1;  8SP,  87;  8AFD,  82; 
8AUE,  74;  8BPU,  32;  SCHO,  21;  8AMD.  3;  8BKE, 
38;  3CAY,  11.  Spark:  8BDA,  361;  8IC,  9;  SACK, 
20;  3AOV,  9. 

DAKOTA  DIVISION— C.W. :  9AVZ,  91;  9YW, 
68;  9PI.  54;  9BRI,  30;  9 ASF,  11;  9GK,  74;  9BFQ, 
3;  9GW,  3;  9EA,  2;  9AOR,  20;  9BAV,  12;  9BAF, 
20;  9 ABB,  8;  9BKP,  137;  9AWM.  506,  9AUA, 
37;  9APW,  223;  9DGE,  20;  9AJP,  201;  9CCV, 
15;  9AWS,  23;  9BJV,  51;  9AUL,  25;  9GD,  1; 
9CRW,  5;  9DR,  128;  9BBF.  60;  9BKJ,  49;  9YAJ, 
160.  Spark:  9DKQ,  32;  9CGA,  19;  9 FX,  19;  9AUU, 
12;  9DLF,  2;  9XT,  24;  9FH,  6;  9EAU,  1;  9ZC, 
15;  9DOT,  3;  9DGW,  34;  9DAG,  41;  9ATV,  15. 


states  have  written  regarding  work  in  this 
division.  From  information  contained  in 
letters  received  from  the  amateurs  in 
Prince  Rupert,  it  appears  that  they  will 
soon  have  at  least  one  or  two  stations 
which  should  be  capable  of  reaching  Ket- 
chikan, at  least. 

7IP,  formerly  of  Craig,  Alaskan  Divis- 
ion, is  now  at  Neah  Harbor,  Northfwestern 
Division.  In  a  letter  received  from  him  re- 
cently it  appears  that  he  is  now  doing  just 
the  kind  of  work  that  we  would  like  to 
have  seen  done  in  the  Alaskan  Division. 

KETCHIKAN:  The  school  plans  on  con- 
structing a  receiver  some  time  in  the  near 
future,  and  it  is  probable  that  by  next 
winter  this  will  branch  into  a  five  or  ten 
watt  C.W.  set  which  surely  should  be 
capable  of  carrying  telegraph  over  the 
eighty  miles  which  separates  Ketchikan 
and  Rupert. 

Thanks  for  your  support  and  encourage- 
ment, DX  men. 


ALASKAN  DIVISION 
R.  A.  Anderson,  Mgr. 

Nothing  has  been  heard  from  any  of  the 
Alaskan  members.   Several  amateurs  in  the 


ATLANTIC  DIVISION 
C.  H.  Stewart,  Mgr. 

We  regretfully  announce  that  Mr.  Stew- 
art suffered  the  loss  of  his  mother,  and 
then  because  of  the  illness  of  his  wife,  he 
has  not  be  able  to  give  much  time  to  the 
Atlantic  Division  affairs  in  the  past  month. 

State  reports  are  missing  from  New 
York  and  New  Jersey.  However,  informa- 
tion reaches  us  that  Runyon,  2ZS,  is  back 
on  the  air,  as  is  2GR.  We  welcome  them 
with  open  arms.  The  fact  that  state  re- 
ports are  missing  should  not  cause  any 
alarm  as  thiis  entire  section  is  running  like 
clock-work  on  high. 

WESTERN  PENNSYLVANIA:  About 
the  only  report  received,  was  from  district 
No.  9.  8ALF  who  is  attending  U.  of  P. 
operates  week-ends.  8CEJ,  who  recently 
installed  C.W.,  has  been  reported  on  the 
Pacific  coast.  80W  is  "MIM"  in  every  dis- 
trict. 8AGO  and  8BJV  continue  to  reach 
out  very  well.  The  U.  of  P.  station  8ZE 
is  in  operation  from  midnight  to  daylight 
every  morning.  8SE  is  installing  a  100 
watt  C.W.  set.  8ZD  also  has  been  heard 
in  every  district. 

EASTERN  PENNSYLVANIA:  Eastern 
Penna.  piles  up  a  big  total  of  message 
traffic  with  the  honors  to  3ZO  who  handled 
928  messages,  thereby  breaking  all  previous 
records  for  an  individual  station  during 
one  operating  month.  3LP,  3MB,  3BJ, 
3AHF,  3BIT,  3AAY,  and  3BNU  are  sta- 
tions which  can  be  heard  nightly;  in  ad- 
dition to  Philadelphia  stations  30E,  3FS, 
3QV,  3ANJ,  3GK,  3KD,  3HX,  3SM,  3BJY, 
and  3UD.  These  stations  are  the  ones  that 
move  traffic. 

DISTRICT  OF  COLUMBIA:  Traffic  has 
taken  a  considerable  jump  and  several  new 
stations  are  in  operation.     3SU,  3AJH, 
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3AR0,  3BHM,  3LR,  3ZW,  and  3BSB  are 
the  leading  traffic  handlers  in  D.  C. 

MARYLAND:  The  majority  of  traffic  in 
this  state  is  bandied  by  SAC,  3 APT, 
SWF,  3AJD,  3 AC,  3JJ,  3AFB,  3SF  and 
3UC. 


CENTRAL  DIVISION 
R.  H.  G.  Mathews,  Mgr. 

For  the  first  time  in  many  months  a 
complete  report  of  every  state  of  the  di- 
vision is  presented  herewith. 

All  the  assistant  division  managers  are 
co-operating  splendidly  with  the  division 
manager  and  if  they  receive  the  same  co- 
operation from  thte  district  superintend- 
ents, and  they  in  turn  from  city  managers 
and  official  relay  stations,  our  division  re- 
port will  keep  on  becoming  more  complete. 

KENTUCKY:  Three  consistent  daylight 
routes  have  been  established.  9EI,  9AOT, 
90X,  and  9YC  are  doing  most  of  the 
extreme  distance  work.  More  reports  from 
the  district  superintendents  of  Kentucky 
will  be  welcomed. 

WISCONSIN:  Dist.  1:  Nothing  definite 
in  the  way  of  a  report  with)  the  exception 
that  things  are  beginning  to  open  up  in 
and  around  Milwaukee  and  that  reports 
may  be  expected  in  the  future.  Dist.  2: 
Mr.  Maas  reports  that  it  is  impossible  for 
him  to  locate  in  his  district  very  many 
stations  that  are  able  to  handle  traffic  to 
any  extent.  Stations  in  this  district  please 
take  note  and  communicate  with  Mr.  Maas. 
9CHE  will  have  a  ten  watt  C.W.  set  on 
the  air.  9CHK  has  a  half  K.W.  spark  but 
does  not  seem  to  get  out.  9CPT  has  a  ten 
watt  C.W.  set  but  is  hampered  by  a 
power  leak  and  cannot  work  after  6:00 
P.M.  Dist.  3:  Traffic  is  improving  daily. 
A  great  deal  of  help  to  the  men  of  the 
established  relay  routes  is  given  by  new 
spark  &  C.W.  stations.  9ZL  is  on  the  air 
again  with  I.C.W.  9AMQ  is  reaching  out 
and  is  quite  consistently  on  the  job  Sev- 
eral old  stations  have  taken  new  life  and 
it  looks  as  though  the  old  Lake  Shore  route 
which  runs  up  Lake  Michigan  is  on  the  job 
again.  The  beautiful  part  of  this  route  is 
that  the  stations  have  never  forgotten  the 
example  set  by  ex  9ZL.  Dist.  4:  This 
district  is  being  rounded  into  shape  grad- 
uallv.  There  are  three  good  stations  in 
La  Crosse  now,  9AZN  with  15-watts  C.W., 
9AKY  with  10-watts,  and  9ZY,  the  station 
of  the  Wisconsin  Manager,  with  two  new 
transmitters  just  completed.  One  is  500- 
watt  C.W.  and  the  othjer  a  15  watter. 
Dist.  5:  Mr.  Krusel  has  been  making  a  trip 
in  the  surrounding  territory  for  the  pur- 
pose of  finding  some  new  relay  stations 
in  his  district  and  reports  some  satisfac- 
tory results.  Old  9YAC  of  Superior  seems 
to  be  off  the  relay  list  at  present.  This 
is  the  Superior  Normal  School  and  since 
Mr.  Krusels  departure  the  interest  seems 


to  be  lacking.  9PN  is  certainly  on  the 
job  with  three  fifty  watters  is  open  for 
traffic  every  night,  and  has  worked  27 
states  to  date. 

NORTHERN  INDIANA:  Dist.  1:  A  few 
of  the  stations  now  in  operation  are  9DAX, 
911,  9QR,  9DFB,  9 PC,  9DEB,  9AJH,  9ME. 
Despite  this  number,  the  message  total 
is  rather  small.  Come  on  you  Fort 
Wayne  stations.  9AKD  has  been  on 
the  job  only  two  nights.  (Smatter  AKDT 
— A.D.M.)  Dist.  2:  9BLC,  who  is  now  in  the 
hospital  at  Indianapolis,  will  be  back  on 
the  job  soon.  9CP  has  been  heard  in  Cal- 
ifornia about  ten  times  in  the  past  two 
months  and  has  been  reported  QSA  by 
401.  9AIU  is  back  on  the  job  and  has  been 
heard  in  Nevada  on  fifteen  watts.  9AWZ 
is  again  on  the  job.  The  Division  Man- 
ager wishes  to  call  attention  to  the  un- 
usual report  received  from  911  at  Fort 
Wayne,  Ind.  A  complete  message  report 
itemized  by  dates  was  forwarded  by  radio 
from  911  to  the  Division  Manager  at  9ZN, 
this  message  being  relayed  and  delivered 
through  9AAV  at  Evanston,  111.  This  is 
the  first  time  that  a  complete  report  has 
ever  been  received  by  the  Division  Man- 
ager. 

SOUTHERN  INDIANA:  J.  E.  Hall,  As- 
sistant Division  Manager  may  be  reached 
at  116  W.  Tipton  St.,  Seymore,  Ind.  His 
name  and  address  are  published  herewith 
with  the  request  that  reports  from  sta- 
tions in  southern  Indiana  be  sent  to  him 
in  tbe  future  so  that  southern  Indiana  may 
be  given  real  representation.  Traffic  in 
southern  Indiana  has  been  picking  up 
greatly  of  late  and  excellent  work  has 
been  done  by  9BRK,  9LQ,  9BCT,  9DXE, 
9ASJ,  9YJ  and  9YB,  also  9CBA.  (But 
what  9LQ  did  to  the  text  of  my  msg  from 
9AOG  to  Washington  was  awful.  Sig 
"L.Q."— i.  e.  pre-war  9LQ).  9DCU  is 
out  of  commission  temporarily.  (If  I  can 
get  it  by  the  Traffic  Manager,  this  will 
include  the  complete  Illinois  report  from 
N.  C.  Smith  as  the  recent  tremendous  ac- 
tivity in  Illinois  (which  has  lifted  it  from 
the  worst  state  in  the  Central  Division  to 
a  runner-up  as  best)  is  solely  due  to  thfe 
efforts  of  Smith  and  his  District  Super- 
intendents. Please  note  the  message  total 
of  2030  for  Illinois  for  November — D.  M.) 

ILLINOIS:  Dist.  1:  C.  M.  Schalkhauser 
reports  that  9PQ  with  two  50  watt  tubes 
is  leading  the  roll  this  month.  9PQ  is 
doing  good  work  and  has  been  reported 
FB  by  6AFO  and  6FY.  9AMK,  spark,  is 
is  still  hDgh  man  in  Mendota.  9 AHQ  is 
the  only  other  man  to  report.  In  Gales- 
burg,  9NQ,  the  district  superintendent,  is 
trying  out  a  new  100-watt  C.W.  Dist  2: 
Rankin,  9BXD  is  doing  fine  work.  The 
District  Superintendent  wants  to  know 
where  that  much  touted  sink  gap  is.  Cham- 
paign; C.  M.  Weeks  reports  he  bandied 
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8  via  C.W.  9D0G  is  on  but  gets  no  range 
out  of  his  5  watt  tube.  Champaign  Ur- 
bana;  Fine  work  is  being  done  by  all  the 
stations,  but  9DCR  wins  the  cup.  9DHZ 
comes  second  on  his  rock  crusher.  9DHZ 
has  three  operators  and  can  be  heard  in 
the  early  hours  of  the  morning.  9ASD  has 
some  QRM  from  school  work  and  a  nawsty 
storm  brought  down  his  antenna,  so  no 
messages.  Dwight:  The  D.  S.  9CA  handled 
187  messages  on  spark  working  as  far  as 
1300  miles  on  2  amps,  in  the  antenna. 
Ole  9CCM,  the  wonder  boy,  on  5  watts  is 
working  every  district  but  6  and  7.  He 
squeezes  2  amps,  out  of  one  5  watt  bottle 
and  is  getting  every  station  he  calls.  (Con- 
grats OM,  more  power  to  u — D.  S.) 

La  Grange:  9AJH,  is  making  prepara- 
tions to  put  out  real  juice  as  he  is  in- 
creasing to  100  watts.  Cabery:  9DDY  the 
spark  coil  C.W.  phenomenon  is  working 
1000  miles  with  one  bottle  and  a  4D  spark 
coil.  We  will  hear  him  next  with  dyna- 
motor  and  10  watts.  Kempton:  Martin 
Kempton  of  Kempton  Bros,  operator  at 
9DYN  had  to  go  to  the  hospital.  Well  hie 
packed  along  a  set  to  keep  his  hand  in. 
He  says  "Gosh  I  couldn't  have  stood  it 
except  for  the  old  set."  9DYN  heard  in 
401  (Porto  Rico)  Many  congrats  OM. — 
D.S.O.  Danville:  C.  M.  Fairhall  reports 
he  is  having  a  hard  time  securing  reports 
from  stations  under  his  jurisdiction.  Rood- 
house:  9MC  is  in  the  east  on  a  pleasure 
trip.  A  good  report  was  received  from  W. 
Fraley,  assistant  operator  at  9MC.  Quin- 
cy;  No  city  manager,  no  report.  Spring- 
field: City  Manager  Schnepp  failed  to  re- 
port this  month.  Dist.  4;  Marshall:  D. 
S.  Nash  reports  that  his  station  is  now 
ready  for  business  and  he  warns  the  rest 
of  the  districts  to  watch  their  laurels.  O. 
M.  Nash  has  every  one  on  edge  in  his  dis- 
trict and  turns  in  364  messages  on  htis 
first  report.  He  is  a  hard  worker  and 
when  he  promises  he  usually  fulfills.  (Let's 
hit  the  ball,  D.  S.'s.  The  more  the  mer- 
rier— A.D.M.)  Decatur;  9DQU  did  not  re- 
port to  the  A.D.M.  Olney:  9DDZ  at  Olney, 
a  newly  appointed  O.R.S.  handled  24  C.W. 
Dist.  5:  O.  M.  Hicks  the  D.  S.  hands  in 
two  cards  form  9DLR  .and  9BDA.  East  St. 
Louis;  No  City  Manager,  no  report.  Dist. 
6:  Slogan,  "Where  we  have  real  stations." 
9 BHD  is  still  going  strong  with  his  100 
watts.  He  htas  DX  report  cards  from  the 
T.A.P.  prelim  tests  that  make  one  envious. 
One  is  from  a  ship  200  miles  out  of  Los  An- 
geles. 9 BHD  reports  traffic  moving  nicely 
in  Wisconsin  via  9CHK  and  9CWZ.  Lena: 
9CDB  and  9CUO  have  installed  5  and  10 
watts  respectively,  but  no  traffic  was  report- 
ed this  month.  Morrison :  9 ALW  reports  go- 
ing. He  handled  everything  OK  except 
west.  9FK  and  9ATN  are  good  but  QRM 
is  terrible.  (A  few  more  stations  are  need- 
ed up  this  way — D.S.)    9DHD  reports  his 


burg  DEAD.  But  here's  one  for  the  C.W. 
hams.  9DFX  was  reported  almost  every 
night  in  February  1922  in  Berkeley,  Calif. 
9DFX  uses  a  rock  crusher.  He  is  now 
erecting  a  T  cage.  9DFX  and  9DHD  are 
up  in  the  air  with  gap  trouble,  but  are 
going  to  be  on  with  the  old  TNT  and  per- 
haps a  few  bottles,  no  traffic.  Freeport: 
As  usual  9AKU  is  out  with  breakdowns. 
He  worked  1100  miles  on  1  amp.  spark 
and  handled  6  msgs.  9AFN  remodelled 
for  fall  and  hands  in  a  total  of  43  via 
spark  too.  DeKalb;  9AMR  has  canned  the 
spark  and  is  on  with  a  10  watt  whistle. 
9AMR  had  a  scrap  with  the  B.C.L.'s  who 
called  him  over  to  listen  to  amateurs. 
9AMR  listened  and  what  did  he  hear? 
None  else  but  NAJ  working  NUK!  How 
can  it  wuz?  Rockford:  9BQW  going  strong 
but  no  message  report.  9DVW  blew  his 
bottle  in  the  T.  A.  Prelim  TESTS  but  is 
back  on.  9DQR  is  putting  in  a  whistle. 
9DVW  has  been  recommended  as  City  Man- 
ager of  Rockford.  The  recommendation 
has  been  forwarded  for  Matty  to  sign. 

MICHIGAN:  (Michigan  bursts  into  the 
limelight  with  a  total  of  1500  which  is 
the  high  water  mark  for  this  state.  Keep 
up  the  good  work — D.M.) 

Please  note  that  this  is  the  heaviest 
month  we  have  had  despite  the  fact  that 
we  had  ten  nights  of  QRXing  for  the 
Preliminary  Tests. 

Detroit  amateurs  have  voluntarily  closed 
down  their  transmitters  from  7:00  untfl 
10:30  each  night.  Michigan  Dist.  is  now 
in  better  shape  than  ever  and  things  are 
rapidly  developing  to  the  point  of  being 
in  the  big  League.  8 AN  was  heard  off 
the  coast  of  California  and  worked  New 
Orleans.  8CAZ  worked  6XAD  and  6KA 
on  a  five  watter.  8ZZ  was  heard  in  Porto . 
Rico  and  off  the  coast  of  California. 

The  Michigan  A.R.R.L.  Convention  will 
be  held  in  Flint  in  January.  (Let's  see 
the  whole  gang  there — T.M.) 

OHIO:  All  relaying  is  carried  on  by  a 
few  stations,  which,  however,  are  doing  the 
job  very  well.  8QK  on  C.W.  is  heard  clip- 
ping them  off  every  morning  and  helps 
boost  the  League's  traffic  total.  Appar- 
ently, the  spark  is  on  its  last  legs  in  this 
district.  Only  8BEP  and  8BVX  retain  the 
old  rock  crushers.  Even  at  8BEP  a  ten 
watt  C.W.  is  stepping  around  the  spark. 
The  spark  at  8BVX  however,  is  doing  very 
fine  DX  work  now,  being  reported  from  as 
far  as  7ZG  QSA. 

From  Lima  comes  a  letter  from  8CCB, 
Mr.  Van  Gunten,  which  is  very  welcome,  as 
Lima  has  been  a  dead  town  this  season. 
There  are  now  three  C.W.  sets  in  opera- 
tion there,  namely;  8CCB,  8ER  and  8AA. 
Of  these  8AA  is  doin$  the  best  work, 
working  boiled-owled  tricks  and  handling 
the  traffic  nicely.  8CCB,  when  he  is  on, 
is  doing  nice  traffic  work  and  8ER  will 
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be  a  good  DX  station  as  soon  as  the  oper- 
ator becomes  a  little  moie  proficient.  Mr. 
C.  E.  Nichols,  WeadocK  Ave.,  Lima,  has 
been  given  the  City  Manager  appoint- 
ment. 

We  want  to  chronicle  an  event  which 
will  cause  the  old  spark  hounds  to  lament. 
The  old  super-spark  at  8ZY  now  reposes 
nicely  under  six  feet  of  sod,  while  a  Mttle 
dynamite  tube  is  setting  the  U.S.  on  tire. 
Fact,  a  single  fifty  watt  tube,  with  an  an- 
tenna current  of  7  amperes  is  working  the 
west  coast  every  night.  The  nightly  trick 
from  eleven  to  six  A.M.  is  worked  by  the 
two  ops.  The  D.S.  and  the  second  op.  Mr.  W. 
K.  Fischer  of  8ANL  of  Cleveland,  who 
signs  WF.  Dist.  3:  Exceptionally  warm 
weather  and  broadcasting  has  made  quite 
an  inroad  upon  the  message  work.  The 
stations  have  not  yet  settled  down  to  good 
consistent  work.  Through  sickness,  fixing 
up  stations  for  the  Trans-Atlantics,  and 
putting  up  new  stations,  etc.,  the  nuuber 
of  messages  handled  has  fallen  rather  low 
this  month.  V.  D.  Getts,  City  Manager 
of  Warren,  having  recently  moved  to  his 
present  location,  found  the  city  without 
a  single  radio  station.  He  has  erected  his 
own  station  and  is  now  doing  relay  work 
and  has  also  lined  up  a  couple  of  others 
who  will  put  :n  C.W.  sets.  W.  F.  Warden, 
8BWA,  has  been  appointed  Akron  City 
Manager.  Dist.  4:  Under  the  able  super- 
vision of  L.  E.  Furrow  is  going  in  fine 
shape.  More  stations  are  lined  up  for  re- 
ports this  month  and  all  doing  good  work. 
The  bulk  of  the  traffic  through  Dayton 
seems  to  be  handled  by  8BFX.  8CGX  and 
8AJM,  also  8BDO.  8UC  and  8AIZ  our 
old  spark  standbys  are  also  doing  excellent 
work.  Dist.  5 :  This  district  has  slowly  been 
picking  up.  Superintendent  M.  F.  Mc- 
Dowell has  lined  up  some  stations  in  Lan- 
caster which  are  breaking  into  the  relay 
game.  They  are  8AER,  8BHO  and  8CWP. 
Messages  for  Newark  must  be  routed  via 
8YM  at  Granville. 

The  Columbus  stations  are  all  doing  good 
work.  8IB,  8BXH,  8BYN,  and  8TJ  all 
turning  in  excellent  reports  of  messages 
handled.  8TJ  is  in  the  air  again  after 
moving  his  station  to  an  open  space  south 
of  Columbus,  to  get  clear  of  interference. 
He  erected  two  80  foot  masts  and  has 
housed  his  set  in  14'  x  18'  building.  Both 
spark  and  C.W.  are  used.  Incidentally, 
the  bulk  of  his  289  messages  were  handled 
by  spark.  8IB  and  8BXH  are  both  wonting 
the  sixth  and  seventh  district  stations  di- 
rect. 8ARV  is  back  in  the  air  with  the 
new  call  8BYN.  Dist:  6:  This  district  is 
at  present  without  a  superintendent  due 
to  the  resignation  of  R.  D.  McCommon. 
No  one  has  as  yet  been  appointed  in  his 
place.  Stations  in  this  district  will  please 
report  direct  to  the  A.D.M.  until  tbe  ap- 
pointment can  be  made.    Only  one  report 


received  from  this  district,  that  of  R.  W. 
Sears,  8BKN.  His  aerial  is  undergoing 
changes  which  will  put  him  in  better  shape 
for  more  work  next  month.  8CMI  is  doing 
good  work  both  as  Marion  City  Manager 
and  in  message  work.  Attendance  at  Ohio 
State  University,  prevents  Mr.  Whysall 
from  operating  8CHI  except  during  week 
ends.  8IJ  also  in  district  2,  managed  to 
handle  203. 

DAKOTA  DIVISION 
N.  H.  Jensen,  Mgr. 

Many  of  the  relay  stations  in  this  di- 
vision are  not  sending  their  reports  of 
traffic  handled  to  the  District  Superin- 
tendents promptly,  and  some  stations  make 
no  report  at  all.  Fellows,  if  you  want 
your  division  to  receive  credit  for  all  traffic 
handled,  you  must  send  a  report  to  your 
District  Superintendents  promptly  at  the 
close  of  business  on  the  15th  of  each  month. 
All  of  the  Superintendents  in  this  Division 
are  working  hard  to  increase  traffic  in 
their  respective  districts,  and  the  least  that 
station  operators  can  do  is  to  send  their 
reports  promptly.  Write  to  your  district 
superintendent  for  traffic  cards  and  infor- 
mation about  relay  work. 

MINNESOTA:  Dist.  1:  Traffic  is  being 
moved  with  fair  regularity  throughout  the 
district.  A  new  station,  9EAU,  owned  by 
Mr.  Bruce  at  Chisholm  is  now  in  opera- 
tion and  is  a  big  help  in  filling  the  Ions 
jump  between  Duluth-Superior  stations  ana 
north  to  9ZC.  In  Duluth  a  very  satis- 
factory arrangement  has  been  made  be- 
tween the  amateurs  and  the  two  broadcast- 
ing stations,  WJAP  and  WMAT.  Both  sta- 
tions have  agreed  to  rhut  down  at  10 
P.M.,  9CO  has  installed  a  15  watt  C.W. 
Set  and  Mr.  Lampe,  formerly  80P  reports 
that  he  is  going  to  put  in  a  50  watt  set 
this  winter  to  help  move  traffic  and  put 
Duluth  on  the  map.  The  Superior  stations 
failed  to  send  in  a  report,  although  it 
is  known  that  traffic  has  been  handled 
there.  9XT  has  a  fine  station  and  reports 
thiat  they  have  a  sure  range  of  600  miles. 
They  will  maintain  a  watch  from  2:80 
A.M.to  6  A.M.  on  Tuesday,  Thursday  and 
Saturday  nights,  and  from  9  to  10  P.M. 
on  other  nights.  Gla^d  to  get  a  report  from 
9XT.  9BAV,  reports  traffic  moving  in 
good  shape.  He  will  soon  have  an  early 
morning  schedule  with  9AUA.  9FH  has 
been  handling  some  traffic  lately.  He  is 
handicapped  however,  in  getting  enough 
power  for  DX  work.  9EA  has  sold  his  old 
C.W.  set  and  will  soon  be  on  with  a  new 
and  more  powerful  outfit.  9ZC  has  not 
been  on  for  a  while  on  account  of  a  delay  in 
getting  his  license  renewed. 

NORTH  DAKOTA:  Relay  work  is  pick- 
ing up  in  this  district.  9GK  is  doing  very 
good  work  with  100  watts  and  is  reaching 
out  to  both  coast.    Four  operators  stand 
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watches  at  this  station  as  follows :  Wick  on 
Sunday;  Lucas  on  Tuesday,  Reinicke  on 
Thursday;  and  Hance  on  Saturday.  It 
seems  to  be  almost  impossible  to  work  Mon- 
tana stations  this  year.  9AEJ,  City  Mana- 
ger of  Fargo,  reports  that  another  50  watt 
station  will  be  going  in  Fargo  very  soon. 

SOUTH  DAKOTA:  Traffic  is  going 
through  in  good  shape,  but  it  seems  next 
to  impossible  to  work  any  7's.  QRM  from 
eastern  stations  is  very  bad.  9PI  works 
all  over  the  country  with  a  250  watt  tube. 
9BRI  is  increasing  his  traffic  handled, 
and  has  been  reported  on  three  coasts. 
9YW  is  doing  good  work  and  reports  that 
a  motor-generator  will  be  installed.  9 ASF 
is  getting  a  lot  of  juice  into  his  aerial 
with  15  watts  and  is  reaching  out  in  good 
shape.  9DKQ  is  doing  very  good  with  one 
of  the  few  sparks  left  around  here,  as 
also  is  9CGA  of  Huron  with  a  %  K.W. 
9AVZ  lost  his  75  foot  mast  during  a  bad 
wind  strom  and  some  message  were  on 
his  hook.  The  aerial  was  fastened  to  the 
barn  30  feet  high  and  the  amps  jumped 
to  4%.  After  getting  electrocuted  a  num- 
ber of  times,  got  the  rectifier  to  percolate 
and  raised  the  antenna  current  to  5% 
amps.  DX  was  less  with  the  low  aerial, 
although  reported  on  Pacific  Coast  four 
times.  No  report  received  from  9YAK, 
9CXV,  a  new  station  at  Yankton  owned  by 
Wm.  W.  Eymer,  is  reaching  out  with  10 

watts.   

DELTA  DIVISION 
J.  M.  Clayton,  Mgr. 

All  sections  of  the  division  continue  to 
show  a  steady  increase  in  activity.  A  good 
deal  of  active  relaying  is  being  accom- 
plished in  spite  of  the  Trans-Atlantic  Tests, 
etc. 

ARKANSAS:  5ZL  is  off  the  air.  Some 
brilliant  joker,  late  Halloween  night,  play- 
fully released  the  top  set  of  guys  on  his 
seventy  foot  pipe  mast.  5JF,  while  not 
on  a  regular  schedule,  is  handling  a  lot 
of  traffic  like  a  hardboiled  oldtimer.  He  is 
reaching  out  in  excellent  style  and  doesn't 
clutter  up  the  air  with  a  lot  of  useless 
hash.  5WK,  C.W.  is  heard  once  in  a  while, 
as  is  5WE,  also  C.W.  5CB  is  having 
trouble  of  some  description,  as  he  has  been 
heard  only  once  this  month.  5XAC  con- 
tinues to  Handle  a  good  amount  of  traffic. 
5ZAZ,  D.S.  of  district  "B"  has  nothing  to 
report.  5JB  has  been  offered  the  job  of 
D.S.  for  district  "D"  but  has  not  replied 
yet. 

LOUISIANA:  New  Orleans  continues  to 
be  well  represented,  by  5HB,  5ZAP,  5 UK, 
5AA,  5RH  and  a  few  others.  The  most 
phenomenal  work  is  being  done  by  5HB 
whio  works  7SC  of  Seattle,  Washington 
with  apparent  ease,  and  also  stations  in 
every  district  of  the  United  States  The 
Pullens  at  Houma  continue  to  maintain 
an  unbroken  silence.    They  may  have  a 


surprise  to  spring  on  us,  but  they're  going 
to  be  a  disappointed  couple  when  they  read 
this  and  learn  that  information  reached  us 
to  the  effect  that  Brother  Joe  is  about  to 
launch  his  matrimonial  bark.  Wtoo's  the 
happy  girl  Joseph? 

MISSISSIPPI:  5 YE  is  experiencing  a  lit- 
tle difficulty  in  getting  his  C.W.  trans- 
mitter tuned  properly. 

TENNESSEE:  Many  new  stations  have 
come  to  life  with  a  corresponding  addi- 
tion to  the  total  of  messages  handled.  BIK 
has  installed  50  watts.  5 MO  has  discarded 
his  good  old  spark  for  100  watts  C.W. 
5EK  is  going  strong  with  100  watts  C.W. 
and  reaches  the  West  coast  frequently. 
5DO  and  5NV  are  busy  stations  these 
days  and  are  to  be  commended  on  the  way 
they  put  the  stuff  across.  5BW  has  gone 
back  to  the  spark  and  5RZ  also.  Wassa- 
matter  fellows?  5FV  has  added  another 
bottle  and  now  has  100  watt.  5ER  and 
5FV  are  going  out  to  the  west  coast  every 
night  and  are  not  slow  in  handling  traffic. 
5AAB  has  gone  to  C.W.  5EG  has  installed 
50  watts  C.W.  and  being  an  excellent  op- 
erator, will  be  able  to  handle  considerable 
traffic.  Welcome  EG.  The  bunch  has 
taken  exception  to  thie  last  report  and  is 
beginning  to  show  activity.  5XK,  5RE  and 
5WO  are  all  going  fine  and  will  be  able 
to  handle  traffic  during  the  cool  weather. 
5UU  will  have  his  new  100  watt  set  in 
operation  very  soon.  5RE  has  been  ap- 
pointed City  Manager  to  succeed  5WO. 
5WO  has  left  the  city  to  attend  college. 
5WS  has  a  new  generator  and  soon  will 
be  with  the  gang  using  20  watts  C.W.  to 
refute  the  statements  regarding  the  still- 
ness of  the  ether  around  Knoxville.  Plans 
are  now  under  way  to  establish  daylight 
routes  through  eastern  Tennessee  to  con- 
nect with  Nashville,  Tennessee,  Louisville, 
Ky.,  Atlanta,  Ga.,  and  Savannah.  5HL  is 
going  fine  with  10  watts  and  5MB,  the  City 
Manager,  is  going  strong  with  100  watts. 
5AAG  is  a  new  station  and  has  just  been 
completed.  5CU  has  left  for  school  in 
Washington,  D.  C.  5DA  has  been  spend- 
ing a  few  spare  moments  with  the  old 
set  and  handled  a  small  amount  of  traffic. 
The  old  set  is  reaching  out  very  well  and 
stations  in  New  England  and  the  west 
coast  are  worked  consistently. 


EAST  GULF  DIVISION 
B.  W.  Benning,  Mgr. 


FLORIDA:  It  is  very  gratifying  that 
the  true  Amateur  spirit  is  gaining  strength 
in  Florida.  Through  the  efforts  of  the 
A.R.R.L.  members,  many  B.C.L.'s  are  be- 
ing taught  the  proper  spirit,  and  are  be- 
coming real  boosters  for  AMATEUR  RA- 
DIO. 

Florida  is  again  open  to  relay  traffic, 
with  relays  at  Jacksonville   and  points 
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south.  The  number  of  stations  in  opera- 
tion, and  the  number  of  messages  being 
handled,  are  steadily  increasing.  4HZ  is 
on  regularly  with  his  C.W.  and  is  clearing 
traffic  in  all  directions  with  ease.  He  is  to 
be  commended  on  his  excellent  work;  al- 
though using  but  5  watts,  he  works  regu- 
larly over  distances  of  900  miles,  and  has 
worked  800  miles  in  daylight.  Jacksonville 
is  also  represented  by  4EZ,  spark,  just  re- 
opened. Central  Florida  is  alive  with  good 
stations:  4JZ,  4JY,  4IZ,  4XK,  and  4NU 
are  all  doing  good  work  and  handling  mes- 
sages on  C.W.  while  4DL,  C.W.,  and  4BC, 
spark,  complete  the  chain  which  is  proving 
a  speedy  traffic  route  for  the  Peninsula. 
The  Assistant  Division  Manager  is  pleased 
with  the  progress  being  made  by  his  men, 
and  is  jubilant  over  the  outlook  for  the 
future. 

The  following  appointments  have  been 
made:  R.  C.  Bender,  4DL,  District  Super- 
intendent of  District  No.  4,  vice  4DZ,  re- 
signed; Gifford  Grange,  4HZ,  City  Man- 
ager of  Jacksonville;  and  Thomas  Lits- 
chauer,  4JI,  City  Manager  of  Orlando  and 
Winterpark.  These  men  are  working  dili- 
gently, and  their  efforts  are  getting  re- 
sults. 

ALABAMA— Dist.  1:  5ZAS,  5BQ  and 
5CP  are  the  leading  traffic  handling  sta- 
tions in  this  district. 

Dist.  2:  In  addition  to  5ES  who  is  hand- 
ling most  of  the  traffic,  6ABT  and  6NL 
do  some  little  work. 

Dist.  3:  About  the  only  station  here 
is  5XAE  who  works  rather  consistently. 

Dist.  4:  5XA,  in  addition  to  reaching 
out  all  over  the  United  States,  shows  a 
decided  increase  in  messages  handled  for 
the  past  month. 

GEORGIA — 4FD  and  4 AS  continue  to 
bat  them  out  regularly.  4AK  is  on  with 
15  watts  of  C.W.  4BB  also  is  doing  some 
good  DX  work,  as  is  4BK  who  just  came 
back  oft  the  job.  4DH  has  not  completed 
his  set  as  yet.  4GN  has  over-hauled  and 
is  reaching  out  from  coast  to  coast. 

SOUTH  CAROLINA — The  decreasing 
activity  is  due  to  the  fact  that  many  sta- 
tions are  being  remodeled,  while  4EG  has 
kept  the  traffic  moving.  4KI  and  4JK  are 
all  set  now,  but  4FE  has  blown  so  many 
tubes  it  will  take  him  months  to  recuper- 
ate from  the  financial  shock.  4FQ  and 
4 LA  will  be  heard  from  now  on  with  in- 
creased power.  Traffic  has  opened  up  in 
all  directions  and  4EG  has  dayilgbt 
schedules  with  4EB,  4FJ,  4JK,  4LA  and 
4FQ.  In  the  evening  schedules  are  main- 
tained with  8BDA  and  4FS.  About  the 
only  remaining  spark  stations  are  4MY 
and  4BI.  4HX  and  4HW  moved  some 
traffic  but  were  not  right  up  to  their  regu- 
lar schedule. 


HAWAIIAN  DIVISION 
C.  J.  Dow,  Mgr. 

6ZY,  the  new  C.W.  station  of  Radio 
Gunner,  Thomas  A.  Marshall,  of  Honolulu, 
is  just  about  ready  for  some  excellent  work 
to  the  mainland.  A  250  watter  is  put- 
ting out  about  10  amps,  and  should  create 
quite  a  disturbance  in  the  air.  Mr. 
Marshall  is  an  ardent  A.R.R.L.  member,  and 
we  hope  our  next  traffic  report  will  in- 
clude a  good  number  of  his  handling. 

6ZAC  still  working  with  one  50  watter, 
and  a  recently  constructed  chemical  recti- 
fier, which  has  increased  his  efficiency  a 
great  deal.  It  will  prove  of  comparative 
ease  to  maintain  a  schedule  with  9AWM 
direct  with  the  advent  of  a  little  better 
radio  weather.   9AWM  reports  6ZAC,  QSA 

always.   

MIDWEST  DIVISION 
G.  S.  Turner,  Mgr. 

MISSOURI:  The  "SHOW-ME"  state, 
true  to  its  name,  is  showing  the  other  states 
the  way. 

O.  S."  McDaniels, .  9YM  and  9HO  of 
Columbia,  Mo.,  is  route  manager  and  has 
all  official  stations  working  overtime.  Mc- 
Daniels is  reaching  all  points  from  his  lo- 
cation in  the  center.  He  reports  that  cross 
state  routes  are  in  fine  shape.  He  has  11 
points  connected  up  by  good  reliable 
routes  and  has  Missouri  ready  to  handle 
traffic  at  all  hours  of  the  day  or  night.  He 


-fyuUs  On..  .  „ , 
-  Maim  Qmmmx  Auim/mrOX  Wmtfro 

is  especially  to  be  commended  for  the  good 
daylight  routes  he  has  succeeded  in  lining 
up.  9YM  works  9AON  regularly  at  11:30 
A.M.  9HO  works  9BNM  and  9DNC  in  the 
early  morning.  9BMN  then  works  9FM 
in  Kansas  City  this  completing  the  old 
reliable  central  Missouri  route.  Other 
routes  outlined  and  made  up  with  the  co- 
operation of  both  district  superintendents 


Digitized  by 


Google 


50 


QST 


January,  1928 


are  shown  in  the  district  superintend snt's 
report  below.  9DZY  is  always  on  the 
job  and  is  certainly  taking  care  of  his 
neck  of  the  woods.  9fiED  has  even  such 
cubs  as  9BLG  handling  over  100  messagss 
a  month,  not  mentioning  some  of  the  other 
fellows  who  have  dusted  off  their  sets 
and  are  literally  sitting  on  the  key.  9CEE, 
9BEI,  9DCW,  9DXN,  9NU.  9DMJ.  9CTE 
and  others  are  swinging  into  line  and  work- 
ing. Formerly  9PW  and  9CGK  were  83l- 
dom  heard.  Now  these  same  stations  are 
working  ones,  twos  and  sixes. 

The  Western  half  of  the  st->te  is  "blv 
taken  care  of  by  9RR.  Kansas  City  alway3 
known  as  a  wide  awake,  thriving,  busi- 
ness city,  has  been  lagging  in  radio  activity, 
especially  League  activity  but  since  9RR 
took  hold  of  the  reins,  K.C.  is  rarin'  to 
go.  9FM  is  the  King  C.W.  operator  of  that 
city.  9ANO  is  having  a  time  trying  to  ad- 
just his  differences  with  the  light  depart- 
ment. All  others  there  are  in  the  si  me  fix. 
St.  Joseph  still  uses  arc  lights,  the  original 
QRMer.  In  spite  of  this  however,  the  boys 
are  getting  out  in  .great  style  and  relay 
traffic  is  improving.'  9EX  has  been  keep- 
ing the  town  in  the  radio  field.  He  is  on 
practically  every  night  and  does  consid- 
erable daylight  work.  9CTG  is  a  new- 
comer in  relay  circles,  although  an  old 
timer  at  the  game.  He  is  doing  fine. 
Glad  you're  back  again  OM.  The  fol- 
lowing operating  schedule  has  been  ar- 
ranged: 9ANO  in  early  A.M.  9EX  at 
Noon,  9ANO  and  9CTG  in  the  P.M.  and 
9FA,  9 DRW,  9ANO  at  night.  9AON  is 
working  consistently  every  hour  in  the 
24.  9BDS  is  coming  through  in  fine  style 
as  is  9DWK.  9ACB  is  on  the  job  as  often 
as  his  dad  will  stand  for  it  9BMN  is  an 
ORS  that  between  school  and  the  broad- 
cast listeners  hie  is  certainly  doing  fine. 
9BMN  is  a  real  official  relay  station.  9AUK 
is  perhaps  not  well  known  but  surely  will 
be  soon.  The  old  man  is  too  busy  with  this 
A.R.R.L.  stuff,  the  St.  Louis  Radio  Assn. 
and  lastly  his  profession  to  be  on  the  job 
regularly  and  handle  DX.  9LC  was  recent- 
ly heard  tuning  up  a  C.W.  and  phone  set. 
Let's  hope  Bill  becomes  serious  and  comes 
back  to  earth  like  he  uster  to  in  the  GOOD 
OLDEN  DAYS.  (Atta  Boy,  Bill,  let's  see 
her  perc — T.M.) 

Relay  routes:  Route  A  as  follows:  9YM- 
9BMN  -  9SJ  -  9RR,  -  9CKM  -  9BSA  -  9DTA- 
9AOG-9CFI-9CCS-9DUN  and  9DXD.  Route 
B  as  follows:  9YN  -  9EX  -  9BHN  -  9CKM- 
9ANQ-9FM  and  9RR.  Route  C  as  follows: 
9DAE-9BMN-9AVK-9AYL. 

The  only  new  appointment  made  for  the 
past  month  was  that  of  Boyd  Laizure  of 
Kansas  City  as  District  Superintendent  of 
Western  Missouri  in  place  of  Abercrombie. 
All  you  fellows  of  Western  Mo.  please  write 
Laizure  at  1117  Askew,  K.C.  Mo.  and  get 


lined  up  on  relay  routes,  etc. 

Again  station  9AON  wins  honorable  men- 
tion in  the  Missouri  report  having  handled 
the  largest  number  of  messages  in  the 
Division.    Great  work  OM. 

The  A.D.M.  believes  that  the  above  shows 
a  material  improvement  of  conditions  in 
Missouri.  The  members  of  the  A.R.R.L. 
in  this  state  are  certainly  entitled  to  thanks 
for  their  ardent  work  and  tireless  efforts 
in  putting  Missouri  on  the  map. 

KANSAS:  Traffic  has  been  going  strong 
this  month  with  nearly  twice  the  number 
of  messages  handled  as  last  month.  Sev- 
eral new  stations  have  gotten  into  action, 
i.  e.  9BZZ  and  9CWC.  9DTA  opened  up 
with  a  C.W.  set  after  being  olf  the  air  since 
last  spring.  9AEY  made  his  50  watter  os- 
cillate by  building  a  new  counterpoise. 
9BSA  has  blasted  thle  air  a  few  times  but 
he  savs  he  will  have  CW.  installed  soon. 
The  first  annual  convention  of  the  Kansas 
R-^dio  Relav  League  was  held  November 
16-17  at  Hutchinson.  Approximately  75 
members  were  present  from  all  parts  of 
the  state.  The  program  included  talks  by 
R.  Kruse,  C.  A.  Stanley  and  Wilber  Cooper, 
Jr. 

Considerable  trouble  has  been  experi- 
enced lately  in  getting  QSR  west.  The 
Denver  stations  seem  to  have  all  died  off 
this  month  and  are  heard  only  at  rare 
intervals  of  ten  days  or  so.  What  is  the 
matter  with  your  fellows  over  there?  If 
you  guys  want  some  juicy  bunches  of 
traffic, — just  call  most  any  Kansas  station. 

New  appointments  this  month:  9DTA 
Clifford  Peters,  Tonganoxie,  Kansas-OfficiaJ 
relay  station. 

Again  the  A.D.M.  handled  the  most  mes- 
sages in  Kansas  and  again  wins  honorable 
mention.  (Good  work  OM — D.M.) 

NEBRASKA:  Never  before  has  such 
co-operation  been  extended  on  the  part  of 
the  different  district  officers.  The  follow- 
ing men  have  made  possible  this  report: 
Porter  H.  Quimby,  Omahla  City  Mgr.,  Sgt. 
Stenback,  Fort  Omaha,  Neb.  AD7,^ind  Ed- 
win R.  Anderson,  Nebraska  route  manager. 

The  route  manager  wishes  to  call  par- 
ticular attention  to  the  station  of  AD7. 
This  is  the  station  of  the  E  &  R  School 
at  Fort  Omaha,  Neb.  This  station  is  under 
the  supervision  of  Sgt.  Stenback  whom 
many  of  us  will  remember  as  5YH  in  the 
old  spark  days.  AD7  is  working  both 
coasts  consistently.  We  wish  to  take  this 
opportunity  to  thank  Sgt.  Stenback  public- 
ly for  his  interest  in  the  A.R.R.L  and  his 
co-operation  in  handling  our  traffic. 

The  district  superintendent  of  northern 
Nebraska  says  that  the  bulk  of  the  traffic 
handled  in  his  territory  goes  by  way  of 
the  Omaha  stations.  9DSM;  9CKM,  9ASO 
and  9ATC  are  handling  the  bulk  of  the 
traffic.  9AIN  has  been  in  the  hospital. 
9BZK  has  made  a  few  changes  and  his  sigs 
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are  stepping  out  in  great  style  now. 

The  Route  Manager  wishes  that  all  trans- 
mitters of  any  size  or  description  out  in 
western  Nebraska  would  get  in  touch  with 
him  if  interested  in  handling  traffic  for  the 
A.R.R  L.  Address  all  communications  to 
E.  R.  Anderson,  Route  Manager,  Nebr.  308 
North  27th  Ave.,  Omaha,  Nebr. 

Omaha  is  adhering  strictly  to  the  Roches- 
ter Plan  with  much  success.  The  City  Man- 
ager of  Omaha  has  obtained  permission  to 
broadcast  bulletins  concerning  the  League's 
activities  from  one  of  the  stations.  It 
furnishes  an  excellent  means  of  dissemi- 
nating amateur  propaganda  to  the  general 
public  and  the  broadcast  fans.  F.B.  old 
man. 

9DNC  and  9YU  are  commended  on  the 
amount  of  traffic  handled.  9DNC  wins 
honorable  mention  in  the  Nebraska  report, 
for  handling  the  largest  amount  of  traffic. 

IOWA:  9ARZ  is  especially  commended 
for  his  excellent  report. 

9BIK  and  9CXP  are  keeping  Waterloo 
open  for  traffic  east.  9CXP  is  a  new  man 
in  this  state.  He  was  formerly  an  op- 
erator at  9ZT.  Both  stations  are  using  100 
watts  C.W.  9APG,  9BDR,  9BCF,  9AXA, 
and  9DAH  are  keeping  Ft.  Dodge  open. 
9AHH  has  opened  up  with  C.W.  9AOU  is 
using  50  watts.  9CHN  nad  9BRS  are  do- 
ing good  work.  9AFW  is  back  with  the 
gang  again.  9AMI  has  increased  his  power 
to  100  watts  and  9DKY  to  50  watts.  9BXI 
is  back  stronger  than  ever  with  a  new  50 
watter.  9DJM  also  has  50  watts.  9BGH 
is  going  again.  The  best  routes  for  day- 
light are  as  folows:  9BGH  and  9AEQ  can 
take  traffic  from  Nebraska  and  can  pass 
it  on  to  9AXU,  9DCF,  9AOU  and  9AHH. 
These  fellows  work  9BZI,  9BIK  or  9CXP 
who  can  QSR  to  9FK  or  9XAC.  Another 
good  route  is  9BGH  via  9ARZ.  9DKY  or 
9AMI  to  9XAC,  9BIK  or  9BHD.  9 DSL 
is  using  ten  watts  and  getting  out  in  great 
style.  9MS  has  moved  from  Davenport. 
9FK  is  doing  some  excellent  work.  9HK 
is  temporarily  out  of  commission;  likewise 
is  9DMH,  who  is  installing  a  200  watt  set. 

Traffic  is  moving  very  well  throughout 
the  state.  The  daylight  routes  as  outlined, 
are  working  in  fine  style.  Several  of  the 
operators  have  daylight  jobs  which  throws 
the  bulks  of  the  daylight  relaying  on  a  few 
stations. 

9AEQ  is  back  on  the  job  again  and 
going  strong.  The  following  were  ap- 
pointed ORS:  9YA,  9ARZ,  9CS,  9BSG, 
9BGH,  9AEQ  and  9FK.  9ZAA  surely  rips 
in  again. 

9DKY  handled  the  largest  amount  of 
traffic  in  Iowa. 

NEW  ENGLAND  DIVISION 
I.  Vennilya,  Mgr. 

Good  night!  was  there  ever  anything 
quite  so  thrilling  as  this  before?  Think 


of  it — a  total  of  5884  messages  in  the 
New  England  Division. 

We  must  give  our  Headquarters  station, 
1AW,  the  blue  ribbon  this  month.  It  is 
also  noticeable  that  we  find  1AW  under 
thie  C.W.  class.  The  second  honors  go  to 
1CNI. 

MAINE:  A  good  report  comes  from  our 
friends  up  near  the  border,  the  C.W.  boys 
having  475  to  their  credit,  and  the  sparks 
170. 

NEW  HAMPSHIRE:  This  state  is  now 
coming  through  in  good  form,  and  by  next 
report  we  hope  to  have  the  honor  of  an- 
nouncing a  new  and  active  Assistant  Di- 
vision Manager.  At  this  writing,  these  ar- 
rangements are  under  way. 

New  Hampshire  reports  a  quiet  period 
between  seven  and  ten  P.M.  1CM  handled 
3  messages  on  his  old  stone  crusher.  1IX, 
C.W.,  handled  seven  messages.  1YB  ad- 
vises that  they  will  soon  be  going  with  a 
500  watt  C.W.  set,  with  an  antenna  100 
feet  high,  on  a  100  foot  building.  This 
set  should  work  Asia.  1CIK  comes  forward 
with  a  report  of  some  DX  work  as  far  as 
5FV.    Their's  is  a  20  watt  C.W.  set. 

VERMONT:  Vermont  has  also  come  into 
line,  and  Mr.  R.  P.  Slayton  of  the  Uni- 
versity of  Vermont  has  been  appointed 
Assistant  Division  Manager  for  this  state. 
We  now  look  forward  to  some  good  snappy 
reports  from  this  district.  Mr.  Slayton 
has  divided  the  state  into  two  districts, 
a  northern  and  southern,  and  has  appointed 
Jennings.  1AIQ,  the  District  Superintend- 
ent of  the  Northern,  and  Eaton,  1CJH, 
District  Superintendent  of  the  Southern 
district. 

Traffic  handling  stations  are  1ARY, 
1AIQ,  and  1BHC. 

MASSACHUSETTS:  This  old  state  still 
continues  to  bubble  and  boil  over  with 
amateur  enthusiasm,  till  now,  it  well  sounds 
like  a  mill  pond  full  of  C.W.  peepers  on 
an  August  night.  As  stated  before,  1CNI 
spark,  walks  off  with  the  honors  in  this 
state.  He  is  closely  followed  by  1CMK, 
as  if  net  to  be  outdone  by  a  spark. 

A.  S.  McLean,  Assistant  Division  Man- 
ager for  western  Massachusetts,  sends  in 
a  good  report.  He  reports  1CMK  using 
100  watts  and  working  the  6th  district; 
also,  the  appointment  of  Bloom  as  District 
Superintendent  for  Holyoke  district. 
1AWW  reports  a  noon  schedue  with  1BEA, 
at  North  Adams,  and  1MY  at  Hartford, 
Conn.  1IL,  1CGR,  1BSJ.  1BWY,  1EO, 
1BVR  and  1BLN  all  handled  a  few  mes- 
sages and  promise  a  full  report  next  month. 

Sylvester  J.  Connolly,  of  old  1MD,  who 
gained  fame  working  DX  on  one-quarter 
inch  spark  coil,  heads  the  1XK  as  their 
chief  operator.  It  is  also  announced  that 
1XK  holds  a  boiled  owl's  session  every 
Friday  night,  from  seven  P.  M.  to  nine 
A.M.    1XM  announces  that  they  are  run- 
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ning  on  G.M.T.  now.  •  Our  old  friend  and 
standby,  Phil.  Robinson,  of  1CK,  handled 
110  messages.  I'll  bet  he  is  glad  he  hasn't 
got  to  write  this  report  up.  18KQ  deserves 
special  mention  for  fine  work  done.  1DY 
will  be  on  ttoe  job  in  a  week  or  so,  and 
we  look  for  some  good  DX  work  from  his 
direction.  Not  wishing  to  toot  our  own 
horn  too  loud,  we  wish  to  announce  that 
1ZE  is  ready  with  750  watts,  and  a  200 
volt,  1500  watt  generator,  giving  off  an 
antenna  current  of  18  amperes  on  212 
meters. 

RHODE  ISLAND:  This  little  state  still 
measures  up  to  TNT  standard.  Ill  would 
like  to  have  a  schedule  with  Massachusetts 
stations.  1AFR  says  that  some  C.W.  hams 
are  threatening  to  close  him  up  because  he 
uses  a  stone  crusher,  but  so  far,  there  is 
no  such  law,  and  we  hardly  believe  he  has 
any  ground  for  fear.  You  C.W.  men — 
be  sports,  don't,  for  goodness  sake,  start 
anything  between  hams.  1BVB  reports  re- 
building his  O.T.  and  also  a  muffler  for 
his  spark,  so  as  not  to  keep  the  neigh- 
borhood awake  all  night 

CONNECTICUT:  As  per  usual,  1QP,  is 
asleep  at  the  switch,  nothing  being  heard 
from  him.  However,  one  or  two,  who 
know  this  Reinartz  tuner  wizard,  and  his 
failings,  slipped  their  reports  in  to  ye  Di- 
vision Manager,  by  the  underground  route, 
and  he  takes  pleasure  in  reporting  1AW 
with  743  messages.  This  report  came  in 
after  a  general  razz  from  all  over  the 
country,  that  our  Headquarters  station 
was  not  on  the  air  enough. 

In  conclusion,  let  me  thank  you  all  for 
your  reports,  and  to  add — do  not  fret,  if 
they  are  not  acknowledged,  for  there  are 
more  than  five  thousand  daily  different  mat- 
ters that  require  personal  attention,  and 
this  report  is  only  one  of  the  them.  We 
will  do  our  very  best  to  get  you  all.  Let's 
put  over  10,000  messages  next  month. 

ONTARIO  DIVISION 
A.  H.  K.  Russell,  Mgr. 

The  Ontario  Division  is  FB,  boys,  and 
we  got  there  in  the  transatlantic  prelims 
too.  Two  of  our  stations  copied  in  Hono- 
lulu and  reports  to  date  indicate  that  six 
others  at  least  qualified. 

In  Western  Ontario,  which  looks  as  if 
it  was  going  to  take  away  the  Ontario 
Division  honors,  3GN-9BS  runs  a  regular 
schedule  with  8BGT  clearing  west  bound 
traffic.  In  London  the  only  one  who  is 
on  regularly  is  3XN  who  is  a  big  noise  all 
over  and  handling  much  traffic.  He  has 
been  appointed  City  Manager.  Other  Lon- 
don stations  9BF,  30V  and  3TB  are  yet  in 
preliminary  state.  In  St.  Thomas,  the  only 
one  is  3FA,  who  was  working  spark  much 
to  the  disgust  of  the  B.C.L.'s.  He  has 
changed  over  to  C.W.  with  good  results 
to  himself,  and  the  ears  of  the  said  B.C.L.'s. 


In  Windsor  we  have  two  big  sets  in  3BV, 
City  Manager,  and  3DH,  both  100  watts, 
and  doing  excellent  work,  (which  I  wish 
they  would  tell  me  about — D.M.)  3DH  and 
3XN  are  QSA  in  California.  Others  in  the 
western  district  are  3AD,  3NB,  3KO,  3FM. 
3NB,  was  copied  on  Pacific  coast  during 
the  prelims.  3TA  in  Tillsonburg,  local 
Manager,  is  going  strong  with  5  watts. 

In  Central  Ontario  district,  GOSH.  Well 
— the  boys  are  good,  that's  all.  9AL  and 
9AW  reported  from  Hawaii  during  prelims 
and  3GK,  3GE  (spark),  3JK,  SJT,  3CO, 
all  pushed  the  old  bottles  to  the  tune  of 
over  1200  miles.  The  said  3JK  used  ten 
watts  for  his  trip  to  California.  The  boys 
are  right  there  with  the  traffic  handling  too 
and  they  have  helped  to  again  break  the 
record  of  the  Ontario  Division  for  traffic, 
even  though  we  haven't  the  message  report 
of  the  western  district  to  help  it  along. 

Eastern  Ontario  is  still  low  man  in  On- 
tario. No  real  DX  is  being  done  there  and 
comparatively  few  new  prospects.  3IL  has 
a  big  mast  and  20  watts  C.W.  but  is  not 
yet  on  the  air  for  work. 

NORTHWESTERN  DIVISION 
H.  F.  Mason,  Mgr. 

For  the  first  time  in  months,  we  have 
reports  from  all  states.  This  month  seems 
to  mark  the  beginning  of  a  new  era  in 
amateur  radio  in  this  division.  Traffic  is 
being  moved  on  C.W.  and  message  reports 
are  pouring  in.  In  the  past,  although  we 
managed  to  get  traffic  through,  it  was  hard 
going  as  a  rule,  owing  to  the  long  dis- 
tances between  the  reliable  stations  and 
the  QSS  and  C^RM.  Traffic  is  going  thru 
so  well,  and  with  so  little  delay,  that  the 
problem  of  routes  takes  care  of  itself. 
Some  stations,  by  their  operating  ability, 
higher  power,  and  good  watches  gradually 
are  being  looked  to  as  traffic  clearing  sta- 
tions, and  these  stations  in  turn  naturally 
pick  their  most  reliable  station  in  each  di- 
rection to  handle  the  bulk  of  the  relay 
traffic  on  schedule. 

There  are  also  a  large  number  of  sta- 
tions, mostly  5  or  10  watt  C.W.  stations, 
who  experiment,  and  handle  a  little  traffic, 
but  not  with  any  particular  station,  or  on 
any  schedule.  Honestly,  these  stations  are 
getting  to  be  so  numerous,  and  are  so 
scattered,  that  we  find  it  hard  to  count 
them  in  on  our  relay  organization.  How- 
ever, they  are  the  big  stations  of  the  future, 
and  we  extend  a  hearty  welcome  to  every 
little  five  watt  tube  on  the  air  as  a  step 
towards  a  more  perfect  organization  of 
our  division.  So  if  you  are  not  now  re- 
porting activities,  get  in  touch  with  one  of 
the  division  officers,  and  they  will  help  in 
every  way  possible  to  get  DX  out  of  your 
set  and  become  a  dependable  relay  sta- 
tion. Get  the  A.R.R.L.  spirit,  fellows,  and 
co-operate.    Its  FB. 
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Now  that  we  are  moving  traffic  so  well, 
let's  advertise  the  service  we  are  giving  the 
public.  Explain  our  system  to  the  B.C.L.'s 
and  get  tneir  messages.  It  helps  wonder- 
fully. There  are  dozens  or  more  stations 
on  that  can  put  traffic  through.  The  route; 
7BJ-7BK  to  70T,  thence  to  7LU  seems  to 
be  the  slipperiest,  and  once  started  on  this 
route,  nothing  can  stop  a  message  until 
it  is  delivered  or  else  goes  out  of  the 
division. 

MONTANA:  7EX  is  still  supporting  us 
and  will  be  counted  on  all  winter,  with 
both  spark  and  C.W.  7ZU  has  a  new  160 
watt  C.W.  He  is  maintaining  schedules 
with  9AWM  and  9CNS.  7LY  is  back  on  the 
air,  and  can  QSR  east  and  west,  spark  or 
C.W.  7HS  has  signed  on  as  2nd  Op.  and 
this  stations  is  open  for  traffic  every  night. 
7HM  is  very  consistent  throughout  the 
division. 

IDAHO,  Dist.  1:  The  only  station  doing 
relay  work  in  this  district  is  7JF.  Dist. 
3;  7CG  and  7LN  sent  the  reports  of  the 
Nam  pa- Boise  football  game  to  7YA  at 
Boise,  where  they  were  broadcasted.  Sta- 
tions in  Nampa  are  generally  inactive  at 
present.  Dist.  4:  Stations  handling  traffic 
are  7PJ  and  7LO  on  spark,  and  7AEM, 
7HJ,  and  70T  on  C.W.  Boise  is  an  im- 
portant relay  point  for  traffic  in  this  divis- 
ion because  of  its  central  location. 

OREGON:  Efforts  up  to  the  present  time 
to  fill  the  office  of  Assistant  Division  Man- 
ager for  Oregon  have  been  fruitless.  Al- 
though there  seems  to  be  quite  a  bit  of 
activity  on  the  part  of  individual  station, 
the  general  spirit  of  co-operation  does  not 
seem  to  prevail  to  the  extent  that  it  usually 
does.  It*B  up  to  you,  fellows,  put  your 
shoulders  to  the  wheel. 

District  1;  Stations  handling  traffic  are 
7JW,  7 DP  and  7BB.  7BB  has  just  moved 
to  Billings.  Show  the  good  old  A.R.R.L. 
spirit,  fellows,  and  co-operate  100%.  Don't 
be  stagnant.  There's  a  vacant  space  in 
QST  for  your  report  each  month.  Fill  it. 
Dist.  2:  7KS  and  7SN  are  installing  C.W. 
7ABU  is  coming  to  the  front.  Trouble  is 
being  experienced  at  7HD  in  working  out, 
on  account  of  QSS.  (Better  put  in  C.W., 
OM — D.M.)  Dist.  3:  7QT  and  7YJ  are 
reported  as  doing  DX,  with  7MU  also  hand- 
ling messages.  7BH  is  on  with  5  watts  re- 
gardless of  matrimonial  troubles.  Dist. 
5:  7LR,  7TW,  and  7MF  are  all  doing 
good  work  on  C.W.  7TQ  is  a  regular  piece 
of  furniture  on  the  air,  as  he  is  sure  on 
the  job.  Dist.  7:  7KE  has  a  five  watt  set 
in  operation  and  has  already  done  DX 
work,  having  been  reported  in  Waterloo, 
Iowa.  7MC  is  handling  traffic  on  %  K.W. 
spark. 

WASHINGTON:  There  has  been  a  great 
increase  in  traffic  in  this  section  during  the 
past  month.  Many  new  stations  are  com- 
ing on  the  air  and  messages  are  begin- 


ning to  move  over  definite  routes.  Kitsap 
County  has  been  made  a  separate  district, 
and  will  be  known  as  No.  13.  70E  is 
District  Superintendent  and  is  sure  right 
when  he  says  that  there's  a  bunch  of  sta- 
tions in  Bremerton  that  are  hard  to  beat. 
F.B.  Dist.  1:  70J  is  handling  traffic  on 
spark.  7GP  is  the  only  station  reaching 
out  of  Olympia,  as  far  as  we  can  tell. 
Dist.  5:  7BJ  has  worked  as  far  east  as 
Kansas  City  (even  though  it  costs  a  new 
disc  on  that  synk  rectifier  every  day.)  (hi. 
D.M.)  He  reports  7ZK,  7AIC  and  7BJ 
handling  traffic  in  Vancouver.  The  route 
east  is  better  than  ever  before.  7HJ  at 
Boise  seems  to  be  working  out  on  his  C.W. 
Dist.  6:  7 AW,  7BG  and  7AFN,  also  7AGI 
are  handling  business  on  spark,  while  7WM, 
BT3,  and  7QE  are  holding  down  the  C.W. 
end  of  the  game.  7WM's  50  watt  bottle 
has  departed  to  the  great  beyond  (we  can't 
say  which  place).  BT3  at  Camp  Lewis  is 
doing  fine  work  with  20  watts  working 
north  to  Canada  9AC,  east  to  7LU,  and 
south  to  7ZK.  One  of  the  original  old 
timers  of  the  any-wave,  any-power  ways  is 
back  on  the  air  with  20  watts  of  C.W. 
He  will  sign  7AII  and  will  be  remembered 
by  old  timers  as  "Hammond  of  Tacoma." 
Dist  7:  Traffic  in  the  Seattle  district  was 
moved  almost  wholly  on  C.W.  this  month. 
7BK  has  20  watts  and  finds  that  traffic 
moves  in  a  way  the  spark  never  thought 
of.  (We  live  and  learn,  'eh!— T.  M.)  7FD 
is  breaking  through  on  60  watts.  7EQ, 
7PF  and  7ABB  are  holding  down  the  job 
in  Everett.  On  November  23rd,  7UU 
turned  in  at  night  and  left  four  messages 
each  with  the  check  13  on  the  hook  un- 
cleared. Next  morning  he  awoke  to  find 
the  top  40  feet  of  the  108  footer  in  his 
back  yard,  reclining  peacefully.  Others 
who  are  superstitious  would  do  well  to 
profit  by  this  example.  Dist.  8:  This  dis- 
trict includes  the  counties  of  San  Juan, 
Skagit  and  Whatcom.  Dist.  9:  This  dis- 
trict takes  in  the  territory  of  Okanogan, 
Ferry,  Stevens,  Douglas,  Chefan,  and  Pend 
Oreille  counties.  Dist.  10:  This  is  dormant 
as  far  as  A.R.R.L.  activities  are  concerned. 
Come  on  your  Yakima  fellows.  Don't  let 
a  few  dollars  derived  from  the  broad- 
casting craze  keep  you  out  of  the  great 
game.  Dist.  11:  7TH  has  been  appointed 
an  official  relay  station,  and  works  regu- 
larly with  4BV  and  7ZO,  so  give  him  a 
share  of  your  eastern  traffic,  fellows.  7GE 
has  moved  to  110  South  7th  St.,  Pasco, 
and  will  be  on  shortly  with  C.W.  He  says 
the  spark  will  stay,  tho  it's  too  good  to 
discard  yet.  (Willit?)  Dist.  12:  The  work 
around  Spokane  seems  to  be  entirely  local. 
We've  got  a  place  in  QST  for  your  re- 
port though,  and  we're  after  'em,  so  don't 
be  bashful. 

Dist.  13:  During  the  past  month,  ama- 
teur activities  in  this  district  have  taken 
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on  fresh  impetus.  Message  traffic  is  in- 
creasing daily,  as  the  public  becomes  ac- 
quainted with  our  service.  At  present  7NG 
and  70E  are  the  only  ones  doing  any 
amount  of  DX.  The  spark  stations  in  this 
vicinity  are  changing  over  to  C.W.  as  they 
find  the  latter  far  better  owing  to  the 
close  proximity  to  NPC.  Some  of  tbe  sta- 
tions are  using  110  volt  lighting  AC  on 
the  plates  and  are  getting  through  to 
Seattle  very  well. 


PACIFIC  DIVISION 
J.  V.  Wiie,  Mgr. 

There  are  three  trunk  lines  in  the  Pacific 
Division,  known  as  trunk  A,  B,  <uid  C. 
Trunk  A,  from  the  southern  extremity  of 
the  division  via  Douglas,  Phoenix,  Ariz.; 
San  Diego,  Santa  Barbara;  the  Bay  cities, 
Colusa,  and  north  to  the  extremity  on  the 
northern  end  of  the  division.  The  follow- 
ing stations  so  far  are  appointed  on  trunk 

A.  6ZZ,  6ZH,  6ZB,  6AAK,  6TU,  6VX, 
6AOR,  6AK,  6ABX,  6TC,  and  6CC.  Trunk 

B,  from  Douglas,  Ariz,  via  Los  Angeles  to 
Colusa,  Calif.  Stations,  6ZZ,  6EN,  6ZX, 
6GR,  6GF,  6TC  and  6CC.  Trunk  C  from 
San  Francisco  to  the  eastern  extremity  of 
the  division.  Stations  6ZAF,  6HP,  6AK, 
6ZX,  6FH,  6AJR  and  6QR.  As  the  appoint- 
ments on  the  trunk  lines  are  made  the 
same  will  appear  in  the  following  report. 

ARIZONA:  H.  L.  Gooding  is  appointed 
A.D.M.  of  this  state.  His  station  6ZZ  is 
a  100  watt  C.W.  working  on  both  200  and 
375  meters.  The  districts  in  Arizona  will 
be  laid  out  by  him  in  the  next  report.  6ZD 
and  6AAH,  the  former  C.W.  on  200  and 
375,  and  the  latter  a  spark  on  200,  are 
on  the  job  doing  good  work.  All  routes 
via  this  state  are  in  splendid  working  shape. 

CALIFORNIA:  Dist  1:  6AHF  has  junked 
his  spark  for  a  50  watt  lamp.  In  this 
district  as  in  nearly  all,  C.W.  greatly  out- 
numbers the  spark.  6AVR  is  both  C.W. 
and  spark.  6TV,  C.W.  only.  6AIH  will 
be  known  as  eZH  and  is  working  on  200 
and  375  meters,  pure  C.W.  being  used.  The 
fellows  of  San  Diego  are  learning  the  ad- 
vantages of  co-operation.  Thus  our  old 
trouble  is  being  smoothed  over.  Dist. 
2:  The  total  of  747  messages  is  self-avi- 
dence  of  activity  among  the  fellows  in 
this  district.  A  few  points  of  interest: 
6CU  has  worked  9UU,  9AWM,  and  Can. 
4BV  on  3  five  watters.  Our  old  friend  6IS 
has  given  up  radio  for  a  wife.  Dist.  4: 
6ATC  and  6UW  are  doing  fine  DX  with 
their  tube  sets.  6TU  and  6VX  both  spark 
are  also  doing  their  share  of  work.  Traffic 
north  goes  through  7BK,  south  to  any 
Los  Angeles  station,  and  to  the  immediate 
bay  points,  via  6AOR.  6AUU  gets  on  the 
job  occasionally,  otherwise  Santa  Cruz  re- 
mains dead.  Dist.  5:  6AS,  has  resigned 
his  office  as  district  superintendent  due  to 


lack  of  time  to  give  to  radio.  His  suc- 
cessor will  be  named  in  next  report.  Dist. 
6:  The  spark  still  leads  in  the  message  re- 
port in  this  district.  6ALV  and  6ABU  are 
on  the  job  doing  fine  work.  6EX  and 
6AQU  are  clearing  6ZAC.  6VK  is  off  the 
air  rebuilding.  For  C.W.  6ASJ,  6CP, 
6AOR,  6BCR,  6BSZ,  and  6TI  are  doing  the 
best  of  work.  6ASJ  is  handling  traffic  on 
schedule  with  9's.  6BCR,  6BSA  and  6CP 
clear  with  6ZAC  with  ease.  H.  Becker, 
1512  Oxford  Ave.,  Berkeley,  Calif.,  is 
Assistant  City  Manager  of  Greater  Oak- 
land. Between  Becker,  Steffen,  City  Man- 
ager, and  Pooge,  district  superintendent, 
we  should  have  a  healthy  report,  if  the 
fellows  will  give  any  one  of  them  a  few 
words  of  interest  each  month.  6HP  is  now 
C.W.  the  old  spark  gone  tbe  way  of  such 
animals.  Dist.  7:  There  are  only  one  or 
two  spark  sets  left  in  this  entire  district. 
6ABX  has  2  50's  in  operation.  6GF  and 
6GR  are  20  and  30  watts,  respectively, 
pure  C.W.  having  done  away  with  the  A.C. 
idea.  All  routes  in  perfect  working  order. 
Dist.  8:  The  only  two  stations  working  are 
6CC  and  6TC,  both  100  watt  C.W.  6CC 
is  handling  traffic  with  6ZAC  on  schedule. 

NEVADA:  6QR  has  been  appointed 
A.D.M.  He  is  again  with  us  on  the  air  with 
the  old  rock  crusher.  6AJR  is  now  com- 
pleting his  C.W.  outfit  of  50  watts.  The 
arrangement  of  districts  will  appear  in  the 
next  report   

ROANOKE  DIVISION 
W.  T.  Gravely,  Mgr. 

Our  box  for  this  month  is  a  repetition 
of  the  last  one. 

Spark  J| 
Stealey  and  Morris, 
f    Parkesburg,  W.  Va.  * 
£  361  msgs.  J 

t  C.W.  * 

T  A.  B.  Brown,  2 
*  Norfolk,  Va.  4 

5  284  msgs.  J 

******************** 

PORTO  RICO:  A.D.M.  Rexach  sends  us 
his  first  report  in  this  capacity.  He  says 
that  with  the  inauguration  of  the  traffic 
route  with  Continental  U.  S.  on  Septem- 
ber 15th  great  increase  in  interest  has 
been  shown  by  the  Porto  Rican  Amateurs 
in  the  activity  of  the  A.R.R.L.  4JE  has 
just  received  all  the  necessary  equipment 
for  a  new  200  watt  set.  This  will  give 
Porto  Rico  another  dependable  station  ca- 
pable of  handling  traffic  directly  with  the 
mainland.  4KT  has  been  able  to  reach 
the  U.S.  and  is  reported  QSA  and  steady  by 
3BZ. 

WEST  VIRGINIA:  Reports  for  the  past 
month  have  been  very  good.  Dist.  1: 
There  are  five  active  stations  in  this  dis- 
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triet:  8SP  and  8AFD,  running  neck  and  neck 
with  8AUE.  8CH0  managed  to  get  in 
some  daylight  work.  Dist.  3:  Only  one 
station  is  working  here,  8CAY.  Dist.  4: 
8AMD  is  too  busy  at  School  to  give  much 
time  to  the  set.  Dist.  5:  88KE  says  that 
he  has  been  heard  in  24  west  coast  sta- 
tions. 8BDB  has  "9initis"  which  is  keep- 
ing him  busy.  Two  new  stations  are  com- 
ing up.  8BXM  and  8CQH.  Dist.  6:  This 
is  spark  headquarters.  6BDA  has  been  re- 
ported by  6AKT,  6ZX,  6EX,  7LR,  7ZU, 
7ADJ,  and  Porto  Rico.  8IC  another  and 
8TH,  spark,  have  been  getting  good  DX. 
We  wonder  if  there  are  any  B.C.L.'s  in  this 
neighborhood.  They  must  live  an  awful 
life  amid  all  that  spark  traffic. 

NORTH  CAROLINA:  We  have  no  de- 
tailed report.  4FT,  and  4BX  are  suffer- 
ing from  the  B  C.L.'s.  4KC  and  4GH  are 
very  active.  4LJ  turned  in  his  largest 
traffic  report  since  opening  up  in  Winston- 
Salem.  4DQ,  4DC  and  4GW  are  all  ac- 
tive, and  4NT  is  very  much  so. 

VIRGINIA:  We  have  reports  from  every 
section  except  Richmond  proper.  Virginia 
leads  the  division  this  month  with  a  total 
of  over  1500  messages.  This  is  the  largest 
traffic  report  this  state  has  ever  had  and 
is  only  an  indication  of  the  great  work  to 
be  carried  on  this  winter.  Our  technical 
advisor,  Groves,  3BID  has  just  put  up  a 
beverage  wire  1100  ft.  long.  Dist.  1:  3ZZ 
has  been  very  active  and  getting  exception- 
al DX.  He  has  a  good  bit  of  trouble  with 
excessive  fading  of  his  signals.  3AAG  is 
doinc:  the  boiled  owl  stuff.  3BBC  is 
handling  a  great  deal  of  traffic  with  Rich- 
mond on  Sunday.  3BNE  is  going  good 
after  erecting  a  new  aerial.  The  only  spark 
in  this  district  3ACK  is  moving  to  Roanoke 
and  will  open  up  with  a  10  watt  C.W. 
3ATZ  is  getting  out,  but  business  inter- 
feres with  his  work.  Dist.  2:  This  bunch 
is  very  much  alive  now  and  handling  more 
traffic  than  ever  before;  the  largest  portion 
of  it  being  in  dayight.  All  the  Richmond 
bunch  get  on  during  the  day  and  all  over 
the  Roanoke  Division  practically  every 
station  is  on  during  Sunday  afternoon, 
much  traffic  being  handled.  3AUU,  3BNM, 
3ATB,  and  3SG  are  all  live  wires.  3SG 
is  R  E.  Decker,  at  Petersburg,  and  not  as 
listed  in  the  call  book.  3TJ  has  been 
logged  at  401  and  will  start  the  boiled 
owl  stunt  and  handle  more  traffic.  Rich- 
mond has  the  usual  kicks  from  the  B.L.'s 
wanting  everything  to  shut  down  for  them, 
but  ND.  Dist.  4:  3BLF  is  using  his  100 
watt  set  with  MG  supply.  He  is  working 
in  all  directions  but  Washington.  By 
maintaining  a  daylight  schedule  with  3APR 
much  traffic  is  handled.  Dist  5:  3IW  is 
still  handling  a  big  bunch  of  traffic.  3SK 
with  100  watts  has  just  opened  up.  3AFW 
is  getting  out  and  is  increasing  to  15  watts. 
3CER  has  just  completed  a  new  shack  and 


set.  Dist.  6:  3BHL  is  on  the  job  every 
night  and  wants  all  traffic  for  Charlottea- 
vifle,  Va.  3BFE  fell  from  B.L.  to  the  C.W. 
stuff  at  one  jump.  Dist.  7 :  3ZK  is  out  with 
a  busted  condenser.  3ASP  is  now  using 
C.W.  and  handling  traffic  right  along.  He 
is  specializing  on  daylight  work  and  is  re- 
ported all  over  Virginia.  Dist  8:  3APR 
works  a  great  deal  in  daylight  and  after 
midnight.  He  is  QSO  all  over  Virginia 
and  North  Carolina  on  Sunday  afternoon. 
3BZ  is  very  active  handling  quite  a  lot  of 
traffic.  He  is  now  on  200  flat  and  has 
difficulty  in  raising  stations  that  he  former- 
ly worked.  Dist.  9:  There  are  two  new 
C.W.  transmitters,  3CW  and  3AIR  3RP 
is  back  on  the  job  much  to  the  discom- 
forture  of  the  B  Li's.  3BIJ  is  back  in  the 
game  with  a  20  watt  CW.,  I.C.W.,  and 
phone.  (FB.  but  use  the  C.W.  most  please). 
3CA  is  doing  a  great  deal  of  daylight  work 
especially  with  3BZ  Dist.  10:  3AOV  still 
sticks  to  the  spark.  How  about  that  sta- 
tion in  Pocahontas?  Let's  get  3BWY  on 
the  "radio  map"  with  the  rest  of  the  gang. 
Your  Division  Manager  is  highly  gratified 
with  the  great  relay  work  the  fellows  are 
doing  and  firmly  believes  that  he  could 
boost  our  traffic  up  to  4,000  a  month  hav- 
ing gone  well  over  the  3,000  mark  this 
time.    Go  to  it. 


ROCKY  MOUNTAIN  DIVISION 
N.  R.  Hood,  Mgr. 

Up  and  at  'em  men,  we're  coming  with 
horns  a  blowing.  We  had  a  tune  of  1633 
messages  for  November  and  our  goal  for 
January  is  1800.  Blow  your  Bazoo's  as 
hard  as  any  jazz  band  ever  thought  of 
doing.  We  amateurs  have  our  rightful 
place  in  the  wind  and  we  are  going  to 
keep  it.  We  have  our  plan  of  quiet  hours 
now.  Let  no  petty  single  circuit  grumbler 
squelch  that  sig  of  yours.  We  will  have 
to  fight  men;  and  hold  the  shin,  because  she 
ain't  a  leaking  yet  This  old  division  has 
the  pep  of  any  wild  cowpuncher.  we  are 
red  blooded  out  here  among  mountains  and 
sage  brush  so  shoot  'em  up  in  the  old  style. 
What  say,  do  we  make  it?  We  will  have 
to  ki^k  up  dust,  but  we  have  the  stations 
and  the  men  behind  them  so  the  job  can 
be  done.  Colo,  and  Wyo.  is  100%  C.W. 
and  Utah  is  about  75%  C.W.  Now  step 
on  it,  remember  it  is  1800  for  January  or 
bust.  There  will  be  lots  of  Xmas  and 
New  Year  messages  then  which  should  swell 
our  totals.  Chronic  keyitis  is  a  good  dis- 
ease as  long  as  it  is  moving  traffic.  Re- 
member your  local  plan  of  ouiet  hours 
and  the  minute  it  is  uo  hop  to  it  if  it  does 
hit  "Aida"  or  "Faust"  in  the  middle  of  a 
scene. 

From  now  on  the  states  in  this  division 
will  be  run  in  comnetition  to  each  other, 
each  fighting  for  first  place,  the  winner 
for  each  month  will  be  decided  by  the  num- 
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ber  of  messages  handled  per  station.  In 
this  way  each  state  will  have  a  fair  chance. 
So  it  behooves  every  mothers  son-  of  us 
now  to  get  behind  our  A.D.M.  or  Dist.  Supt. 
to  put  our  state  on  top.  The  state  that 
leads  for  the  month  will  be  listed  first  in 
the  report  and  so  marked.  Watch  for  your 
place  and  if  you  do  not  rest  on  top  of  the 
gang,  just  go  at  it  a  little  harder.  Also 
behold  our  special  box  seat  for  the  indi- 
vidual traffic  honors.  It  goes  to  9ZAF  this 
time.  We  have  several  broadcasting  sta- 
tions in  this  division  handling  traffic  and 
more  power  to  'em.  6ZM  also  KZN 
in  Salt  Lake  is  another  of  our  good  broad- 
casting stations  handling  A.R.R.L.  traffic. 
More  power  to  you  men  you  lie  deep  in 
the  hearts  of  us  hams  for  it.  So  hop  to  it, 
gang,  this  division  has  just  "gotta"  fizz 
and  pop  from  now  on. 

Colorado  # . 

Reynolds  Radio  Co.  * 

9  ZAP  * 

Denver,  Colo,  536  msgs.  jL 

Colorado  has  emerged  from  a  so  called 
"dead  relay  station  state."  This  is  proven 
by  the  message  report  for  November.  Com- 
pare it  with  all  previous  reports  in  the 
history  of  the  division  and  see  for  your- 
self. Denver  still  holds  honors  for  the 
most  messages  handled.  But  the  great 
number  of  stations  in  the  city  account  for 
their  totals.  Boulder  and  Colorado  Springs 
look  like  very  promising  competitors.  9 BUN 
using  one  five  watt  tube  is  doing  a  won- 
derfully fine  job  of  papering  his  room  with 
cards  and  messages  handled.  Then  comes 
9DTE  who  is  9BUN's  close  second.  When 
one  hears  him  locally  they  think  that  it  is 
one  of  the  so-called  "Transmitting  receiv- 
ing combinations"  or  in  "ham  language" 
a  blooming  single  circuit  receiver."  But 
when  he  calls  9DTE  gets  an  answer  and 
it  isn't  South  Denver  or  Englewood  either. 
The  old  Manual  High  School  received  the 
call  9ECF.  The  old  timers  9DTM,  9AMB, 
9ZAF,  etc.  still  hold  the  fort  in  Denver  in 
the  same  old  way. 

WYOMING.  Radio  activity  seems  to  be 
up  to  par,  all  stations  in  operation  now, 
ready  to  make  Wyoming's  largest  and  best 
radio  season.  7GK  has  moved  his  spark 
set  to  Laramie  and  has  it  installed  at  the 
State  University.  A  10  watt  C.W.  set 
is  used  at  7GK  also  and  the  power  will 
be  increased.  Old  man  7ZV  is  back  on  the 
air  with  100  watts  and  his  sigs  are  already 
QSA  over  the  entire  U.S.  7AFW  has  been 
experimenting  with  phone  lately  and  dur- 
ing the  A.R.R.L.  tests  was  QSA  in  Buffalo, 
N.  Y.  on  10  watts.  With  the  Voluntary 
Lid  taking  effect  most  of  the  stations  in 
this  section  are  finding  it  necessary  to  re- 
vise schedules  to  avoid  confusion  and  con- 


nections and  as  soon  as  these  difficulties 
are  adjusted  everyone  will  be  ready  for  the 
season  and  show  just  what  Wyoming  sta- 
tions can  do.  Daylight  storm  routes  run 
through  Wyoming  which  are  being  extend- 
ed into  Colorado  which  will  give  this  di- 
vision a  route  paralleling  the  railroads  from 
Denver,  Colo.,  to  Billings,  Mont. 

UTAH:  The  men  in  Northern  Utah  do 
not  seem  to  be  giving  their  District  Super- 
intendent any  support  at  all.  There  will 
have  to  be  some  pep  shown  up  there,  gang, 
or  we  never  will  lead  the  states  in  this 
division.  (Some  official  relay  stations  will 
be  minus  a  certificate  if  some  interest  is 
not  shown — D.M.)  6ZT  is  on  the  air  now. 
Dist.  2:  Traffic  came  through  this  month 
better,  although  50%  of  the  stations  han- 
dled traffic  and  just  a  few  stations  report- 
ed. 6ATQ  got  through  fifty  messages  in 
fifteen  nites.  6BKE  continues  with  his 
rock  crusher.  (Things  have  to  move  faster 
in  this  division  from  now  on  and  those  who 
do  their  part  will  receive  due  credit — D.M.) 

WEST  GULF  DIVISION 
F.  M.  Corlett,  Mgr. 


It  seems  that  the  Division  Manager's 
efforts  of  pounding  the  faithful  old  Corona 
instead  of  the  brass  on  the  old  rock  crusher 
is  beginning  to  bring  results  in  boosting 
the  message  traffic.  Well  I  am  glad  to 
see  it  fellows,  and  keep  up  the  good  work, 
but  honestly  I  am  just  aching  to  get  a 
chance  to  sit  and  handle  a  few  like  old 
times.  Can't  make  a  living,  get  a  little 
"shut  eye,"  write  letters  and  more  letters, 
and  operate  the  old  set  too,  there  are  not 
enough  hours  in  a  day.  Used  to  have  one 
or  two  girl  friends  that  used  to  write  to 
me,  but  I  think  they  have  all  given  It  up 
as  a  bad  job,  they  never  get  an  answer. 
Northern  Texas  got  away  with  first  place 
last  month. 

0.fL_l_.fl— I.jI.jIljIi  it  1  I  *  *  *-* 
ay  &  Gray  7 
D — 329  msgs.  Z 

NORTHERN  TEXAS:  BEL  is  getting  re- 
ports from  all  over  the  country  (our  sym- 
pathy with  you  OM  for  the  last  of  your 
noble  5  watter,  better  luck  to  you  next 
time.)  5 UN  is  being  reported  from  both 
coasts.  5CY  on  his  5  watts  is  getting 
splendid  DX  reports.  5ZADA  is  getting 
everywhere  with  his  100  watts.  6HQ  has 
just  received  his  license  and  hasn't  got 
started  good  yet.  5UO  is  being  reported 
from  both  coasts.  Wichita  Palls'  motto: 
"shoot  us  tfc,  if  we  cant'  handle  it  no  one 
can."  5 IX  and  5TC  are  doing  fine  DX 
work.  5DI  is  confining  most  of  his  ac- 
tivities to  handling  long  distance  traffic 
with  the  west  coast.  He  has  schedules 
with  6AWT  and  6JD  every  A.M.  He  also 
works  6KA  of  Los  Angeles,  has  worked 
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4KC,  4EB,  3QV,  Can.  3BV,  and  4BP.  His 
hours  are  from  3:30  to  6:30  A.M.  6PX 
and  5SK  are  doing  good  work.  5BE  is 
out  for  the  present  rebuilding.  6QI  is 
somewhat  stale  on  account  of  football  and 
bum  generator. 

The  District  Superintendent  for  district 
1  is  Arthur  West,  who  is  operating  at  6TU. 
5ACQ  has  been  doing  some  real  DX  work 
on  spark.  5IS  has  installed  C.W.  5AL  has 
had  hard  luck  with  his  condenser  but  is 
sticking  on  the  job  with  reduced  power. 
5ZH  is  anxious  for  traffic  and  will  QSR 
for  all  western  states  and  Hawaii.  Traffic 
regular  through  6ZZ,  9DSD,  9ABR,  6ACF 
and  5BA. 

SOUTHERN  TEXAS:  With  a  certain  d£ 
gree  of  pride  we  make  our  report  this 
month;  all  of  the  four  districts  in  this 
section  have  turned  in  their  reports  on 
time  and  each  of  them  have  shown  re- 
newed interest  in  traffic  work.  This  is  that 
same  feature  of  "rebuilding"  which  de- 
tracts so  much  from  our  efforts  to  make 
a  good  showing;  seems  as  tho  all  the  real 
good  stations  that  we  have  down  this  way 
have  the  growing  fever — the  five  watters 
of  today  will  be  20  watters  tomorrow, 
and  so  on.  5NK  is  bringing  scores  of  re- 
ports home  from  all  points,  even  Hawaii. 
District  Superintendent  E.  A.  Sahm  at 
New  Braunfels,  reports  5KP  as  the  honor 
station  in  his  district  this  month.  5ZU 
with  his  "mile  a  minute"  fist  is  working 
well  up  into  Minnesota  on  a  fifty  watter. 
5TM  is  working  well  up  into  "9dom"  on 
15  watts.  6YK  is  still  operating  spark  on 
375  meters  with  good  DX  results.  Dis- 
trict Superintendent!,.  D.  Wall  of  San 
Antonio  makes  a  snappy  report  telling  of 
a  50  watter  opening  up  at  5SS.  This 
point  is  a  most  desired  one  in  the  extreme 
southwest  as  it  gives  easy  access  to  Laredo 
and  the  Vally  stations  out  of  San  Antonio, 
and  especially  with  5ADI.  5ZAE  has  got 
his  C.W.  set  percolating.  E.  R.  Mc- 
Cracken  makes  his  first  report  and  gives 
foremost  credit  to  5FA  for  traffic  handled 
during  the  past  month.  5ADB  has  given 
up  the  spark  idea  and  will  make  a  showing 
next  report  as  a  C.W.  station.  El  Paso 
is  one  of  the  lucky  (?)  towns  to  have  an 
amateur  with  a  four  letter  call  5ZACA. 
Sounds  like  code  practice.  Hi.  5FT  has 
been  down  in  old  Mexico  and  reports  sigs 
good  from  5FA  and  5ZACA.  EL  Paso 
relav  men  have  decided  on  a  9:30  P.M. 
(MST)  to  begin  DX  work  as  it  will  coincide 
with  the  (CST)  of  east  Texas. 

OKLAHOMA :  5 WX  seems  to  have  given 
up  the  game  for  the  winter.  5SR  is  work- 
ing nicely  but  a  great  deal  of  traffic  doesn't 
go  through  this  station.  5SG  has  his  10 
watt  set  running,  although  no  DX  records 
have  been  made.  5TO,  5LB,  5MP,  5ADQ, 
5DW,  5AEC,  and  5TA  are  off  spark  for 
life  and  are  to  stay  with  C.W.,  fact  is,  they 


are  all  working  further  on  one  five  watter 
than  was  ever  possible  with  the  old  "light 
blinkers."  5ZM  is  the  only  other  live  sta- 
tion of  this  section  and  to  him  goes  the 
credit  of  keeping  things  alive  around  Enid. 
5ZZ  and  5ZQ  are  away  at  school  and  5PU 
hasn't  been  heard  from  for  moons  and 
moons.  At  Norman  two  new  stations  have 
begun  to  get  out,  5TJ  and  5VM.  Believe 
us,  you  won't  get  much  sleep  if  you  try 
to  stay  up  with  5TJ. 

WINNIPEG  DIVISION 
J.  A.  Gjelhaug,  Mgr. 

MOOSE  JAW:  4HH  reports  hearing 
9AW  or  Toronto  calling  (U.  S.)  4NT  and 
we  hear  that  4BV  of  Loreburn  was  heard 
on  the  Atlantic  Coast,  so  prospects  look 
good  for  the  "ALL  CANADIAN  Transcon" 
this  season. 

REGINA:  Here  we  have  C.W.'s  in  the 
stage  of  being  built.  4AQ  is  getting  a  10 
watt  bottle-set  on  the  air  and  4 BR  is 
reaching  out  with  his  English  lantern. 

LOREBURN:  What  is  all  this  coming 
to,  every  time  we  hear  from  4BV  he  has 
broken  his  last  DX  record,  now  he  is  being 
heard  consistently  by  6ZAC  working  6XAD 
and  5SP,  and  has  been  heard  at  Yonkers. 
N.  Y.  Next  thing  we  know  hie  will  be 
working  French  8AB.  More  power  to  you 
OM. 

SASKATOON:  4FB  is  having  a  little 
trouble  but  will  have  the  set  percolating 
soon.    4FN  will  be  a  10  watt  set. 

WINNIPEG-MANITOBA:  4 AS  has  sold 
his  spark  set  and  is  thinking  of  C.W.  4CJ 
has  5  watts  but  did  not  get  a  chance  to 
do  much.  4CJ  and  4CX  are  combining 
transmitters  and  wil  have  10  watts.  4DK 
has  worked  many  stations  in  the  states  and 
has  hooked  up  with  4BV.  4CN  will  have 
50  watts  going  soon.  4CE  is  doing  good 
work  on  his  spark,  having  worked  9ZC  ol 
Baudettc  in  daylight. 

The  Winnipeg  gang  are  up  to  something 
as  they  say  they  will  give  the  Saskatche- 
wan end  of  the  division  a  surprise  before 
long.  Go  to  it,  fellows,  and  we  will  prob- 
ably see  that  "ALL  CANADIAN"  Trans- 
con  come  through  soon. 

VANCOUVER  DIVISION 
J.  T.  North,  Jr.  Mgr. 

Thie  "All-Canadian  Route"  is  becoming 
less  of  a  pipe  dream  these  days  as  4BV, 
4GB,  3BV,  and  3XN  are  QSA  at  5CN 
and  5AK. 

VANCOUVER:  5CN  has  worked  9AWM 
and  9AUL  with  little  trouble,  as  well  as 
many  sixes  and  sevens.  5EJ  is  another 
C.W.  station  of  promise,  and  5EB  will  be 
on  with  5  watts  shortly.  5BQ  is  punish- 
ing the  ammeter  on  ten  watts  but  can't 
raise  anyone  across  the  border  with  any 
regularity.  5AK  has  his  spark  assembled. 
(Concluded  on  page  59) 
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INTERNATIONAL 

.Amateur  ftadio 


QRA  WQL  es  WQM? 

Our  readers  will  recall  many  reports  in 
QST  of  the  reception  by  British  amateurs 
of  radiophone  signals  from  stations  WQL 
and  WQM,  first  during  last  year's  Trans- 
atlantics and  on  several  occasions  since. 
Now  we  have  a  letter  from  Mr.  C.  G. 
Williams,   British   2JF   at   Sefton  Park, 
Liverpool,  England,  with  a  copy  of  his 
log  for  Nov.  27th  recording  these  stations: 
11:48  WQM  clg  WQLr-C.W.— 215/225  m. 
Audibility  6.  "WQL  v  WQM— Aerial 
current  laaa2  1000  volts  45  milli- 
amps — WQM". 
11:52  "CQ  v  WQM— Here  laaa2  amp  in 

the  aerial." 
11:53  WQM  on  speech  "Hello",  etc.  Speech 

audibility  4. 
11:56  WQM  "VA". 

Mr.  Williams  indicates  these  times  as 
G.M.T.  but  also  speaks  of  "p.m.",  from 
which  we  imagine  he  refers  to  11:48  to 
11:56  at  night,  London  time. 

These  calls  are  assignable  by  the  United 
States  but  as  previously  reported  in  our 
columns  the  Department  of  Commerce  ad- 
vises that  there  are  no  phone  stations  so 
licensed  in  this  country.  We  can  secure 
no  information  on  them.  Mr.  Williams  used 
a  detector  and  2  audio  amplifiers  and  with 
such  low  audibilities  it  is  reasonable  to 
expect  that  the  signals  came  from  con- 
siderable distances — which  is  in  line  with 
the  impression  of  other  British  amateurs 
who  have  heard  the  same  stations. 

Can  anybody  shed  any  light  on  this 
matter? 


WJZ,  the  broadcasting  station  of  the 
Westinghouse  and  Electric  Manufacturing 
Co.,  at  Newark.  N.  J.,  appears  to  be  the 
most  consistent  broadcasting  station  in  this 
country  to  be  heard  in  England,  judging 
from  the  logs  of  amateurs  overseas.  WJZ 
has  been  heard  for  two  hours  continuously 
in  the  afternoon  and  amateurs  looking  for 
our  "Z"  stations  on  375  meters  frequently 
run  across  WJZ. 

Letter  From  France 

This  month  we  take  pleasure  in  present- 
ing a  letter  from  Leon  Deloy,  French  8AB. 
This  was  of  course  written  before  the  tests 
actually  started  and  we  know  from  the  re- 
ports coming  over  at  this  writing  that 


dozens  of  our  stations  are  being  heard 
nightly  in  France. 
Dear  Brother  Amateurs: 

I  have  not  much  to  say  this  month  but 
the  news  is  good.  The  December  Trans- 
atlantic Tests  have  been  given  quite  a  lot 
of  publicity  in  the  great  press  and  are 
arousing  much  interest.  It  can  be  safely 
said  that  the  entrants  for  reception  at  least 
will  be  numerous. 

Transmitters  are  being  hurriedly  put  to- 
gether and  interesting  results  are  being 
obtained,  and  at  this  writing  half  a  dozen 
French  stations  have  been  reported  from 
England  and  several  French  amateurs  copy 
signals  regularly  from  their  British  com- 
rades. According  to  unofficial  reports  at 
hand  several  American  stations  have  been 
heard  in  France  during  the  preliminary 
tests. 

Personally  my  1  K.W.  set  is  progressing. 
The  new  masts  have  been  finished.  The 
three  in  the  yard  are  25  meters  high  and 
the  one  on  the  roof  is  of  10  meters  and  the 
aerial  will  be  up  on  them  shortly. 

I  met  Mr.  Armstrong  in  Paris  last  month 
and  he  was  awfully  nice  to  me.  He  was 
in  Nice  a  couple  of  weeks  ago  and  honored 
8AB  by  a  long  visit. 

With  best  73's  to  all  and  CUL, 
Very  sincerely  yours, 

Leon  Deloy,  French  8AB. 
Nice,  Nov.  19,  1922. 

In  our  October  number  we  gave  a  wrong 
impression  in  this  department  to  the  effect 
that  Mr.  Philip  R.  Coursey  had  left  The 
Wireless  World  &  Radio  Review  to  go  into 
the  employ  of  the  Dubilier  Condenser  Co., 
Ltd.  Although  with  Dubilier  as  Chief  En- 
gineer he  still  retains  the  title  of  Research 
Editor  on  the  magazine. 

The  station  of  the  Manchester  Wireless 
Society,  5MS,  started  broadcasting  to  us  on 
November  14th  for  the  first  fifteen  minutes 
of  each  hour,  starting  at  8  P.M.  E.S.T.  and 
ending  at  1:15  a.m.  with  a  wave  length  of 
270  meters.  At  this  writing  no  definite  re- 
ception has  been  reported  in  America  but 
only  half  power  has  been  used  so  far.  Al- 
though we  look  for  the  best  signals  from 
this  station  there  are  other  stations  in 
England  which  should  make  themselves 
, heard. 
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London  Letter 

Dear  Friends: 

You  may  be  interested  to  know  that  we 
have  just  set  up  a  new  record  for  low 
power  telephony,  carrying  on  inter-com- 
munication tor  one  and  a  half  hours  be- 
tween London  station  20N»  Major  Parker, 
and  Aberdeen  station  2JZ,  Captain  Spence, 
on  a  wave  of  195  meters.  The  power  input 
was  50  watts,  antenna  current  1 M  amperes, 
aerials  45  to  50  feet  high  x  60  feet  long, 
and  earth  made  to  the  main  water  pipes. 
I  personally  supervised  the  tests  and 
listened  with  the  first  two  valves  of  a 
Burndept  Ultra  III;  that  is  to  say,  a  H.F. 
magnifier  and  rectifier.  The  distance  is 
somewhat  over  600  miles  and  Aberdeen  is 
surrounded  by  mountains.  The  whole  of 
the  communication  was  perfect  and  not  ac- 
companied by  any  tendency  to  fade. 

You  may  also  be  interested  to  hear  that 
2JZ  sent  C.W.  telegraphy  to  Mr.  Deloy. 
8AB,  Nice,  France,  where  he  was  received 
on  one  valve.  This  is  a  distance  of  approxi- 
mately 1000  miles  so  it  would  seem,  there- 
fore, a  comparatively  easy  matter  to  send 
C.W.  telegraphy  across  the  ocean  using  one 
kilowatt  on  a  properly  designed  aerial  and 
counterpoise  system. 

One  transmitting  tube  only  was  used  on 
each  of  the  transmitting  sets  and  telephony 
was  done  on  the  grid  control  system,  no 
modulation  tubes  being  used. 

Broadcasting  is  now  controlled  by  the 
Broadcast  Company  which  has  been  f6rmed 
for  this  purpose.  Shares  are  being  sold 
to  all  manufacturers  but  the  Post  Office  is 
stipulating  that  the  maximum  dividend  to 
be  paid  is  7^2  per  cent.  No  manufacturer 
will  be  allowed  to  sell  apparatus  for  broad- 
cast reception  unless  he  has  shares  in  the 
scheme,  and  of  course  must  also  be  licensed 
under  the  Marconi  patents.  For  revenue, 
a  tax  on  all  receiving  sets,  loud  speakers, 
head  telephones,  etc.,  will  have  to  be  paid 
the  Broadcast  Company,  this  tax  being  in 
the  neighborhood  of  7/6d  for  each  crystal 
set  up  to  about  £3  for  a  four-valve  set.  If 
it  is  found  at  the  end  of  a  year  that  these 
charges  are  too  high  they  will  be  reduced 
but  it  is  estimated  the  cost  of  running  the 
eight  broadcast  stations  will  be  in  the 
neighborhood  of  £20,000  each  per  annum. 
The  proposed  broadcast  stations  will  be 
located  at  the  following  centres:  Bristol, 
London,  Manchester,  Plymouth,  Glasgow, 
Birmingham,  and  Newcastle.  The  power 
of  each  station  will  be  about  three  kilo- 
watts and  the  wave  length  350  to  425 
metres.  The  cost  of  operating  may  appear 
to  be  very  high  but  you  must  bear  in  mind 
that  in  this  country  we  have  a  great  many 
vested  interests,  e.g.,  there  is  the  music 
copyright  association  demanding  payment 
for  the  singing  of  their  songs  and  perform- 
ing their  operas,  artists  fees  and  over- 
riding fees  in  cases  where  artists  are  re- 
tained by  theatrical  impressarios  or  music 


hall  controllers.  However,  we  shall  see' 
how  it  all  turns  out. 

All  apparatus  designed  for  the  reception 
of  broadcasting  will  have  to  have  the 
British  Broadcast  Company's  badge  and 
must  be  passed  by  the  Post  Office  as  being 
suitable  for  the  purpose  and  will  also  bear 
the  Post  Office  registered  number.  Al- 
though these  sets  may  be  adapted  to  re- 
ceive on  any  wave  length,  they  must  not, 
on  any  account,  contain  reaction,  tickler 
coils,  or  regeneration  of  any  sort,  so  that 
in  order  to  receive  C.W.  telegraphy  a  separ- 
ate heterodyne  must  be  used.  The  rost 
Office  is  now  taking  a  firm  hand  in  the 
issuing  of  amateur  and  experimental  licen- 
ses. Anybody  may  purchase  a  broadcast 
license  from  any  Post  Office  and  with  this 
license  may  use  broadcast  apparatus  only. 
The  amateur  and  experimenter  must  apply 
to  the  Post  Office  for  his  license  which  will 
enable  him  to  use  regenerative  circuits  but 
he  will  have  to  show  that  he  knows  some- 
thing about  wireless  and  must  give  some 
reason  for  his  wish  to  experiment.  This 
system  will  have  its  advantages  inasmuch 
as  the  ether  will  be  kept  clear  of  continuous 
screeching  and  heterodyning  which  goes  on 
when  regenerating  valves  are  used,  and  it 
will  encourage  the  production  of  super  sets 
using  radio  frequency  amplification. 

This,  I  believe,  covers  the  situation  here 
as  it  now  stands.    Before  many  weeks  I 
hope  we  will  be  sending  personal  messages 
by  C.W.  across  the  seas  instead  of  letters. 
Very  sincerely  yours, 
W.  W.  Burnham. 


First  Ham:   "Sa  Bill,  is  the  average 
British  amateur  much  good  at  receiving?" 
Second  Ham:  "Coursey's  all  right." 

The  Wireless  Society  of  London  is  chang- 
ing its  name  the  first  of  the  year  to  the 
Radio  Society  of  Great  Britain. 


THE  OPERATING  DEPARTMENT 

(Concluded  from  page  57) 

VANCOUVER  ISLAND:  This  is  an  ex- 
tension of  the  former  Duncan  district  and 
W.  F.  Reeves,  5CT,  is  D.  S.  5CT  is  the 
only  active  station  at  present  as  9BG  and 
5DX  in  Victoria  are  putting  up  new  aerials. 
5DX  handles  some  traffic.  5CT  reports  DX 
with  4DQ  difficult  on  account  of  QRM,  but 
as  both  stations  are  owned  by  resourceful 
men,  the  difficulty  should  soon  be  overcome. 

ALBERTA:  4DQ,  reports  that  he  is  lin- 
ing up  some  DX  stations.  4DQ  says  his 
normal  range  is  500  miles,  and  he  has 
worked  Portland,  Ore.  which  shows  that 
5  watt  transmitters  are  worth  the  price 
anywr.v. 

PRINCE  RUPERT:  No  report  from  9BP, 
so  we  conclude  he  is  tinkering  up  that  100 
watter  at  every  spare  moment. 
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Vho'sVho 

hv  AMATEUR. WIRELESS 


J.  V.  WISE 

Mr.  J.  Vance  Wise,  our  Pacific  Division 
Manager,  was  born  in  Oakland,  California, 
in  1898  and  first  started  in  "wireless"  with 
a  string-line  tin  can  phone  when  only  a  lad. 
Graduating  to  the  telegraph,  he  ran  a 
peanut  line  down  to  the  local  depot,  with 
three  instruments  on  the  circuit.  About 
three  years  later  he  found  himself  with  a 
three-slide  tuner  and  other  alleged  appar- 
atus of  the  vintage  cf  1912. 

In  pre-war  days  many  two  letter  calls 
were  signed,  until  in  1915  the  call  6VQ 
was  landed.  6VQ  was  not  a  bad  station 
for  those  days  and  was  heard  in  six  states. 
After  the  war  the  call  was  6EJ,  which  was 
reported  heard  in  eleven  states.  6ZtX  is 
the  present  call  and  it  has  so  far  drifted 
over  half  the  country,  Hononlulu,  up  the 
coast  to  Alaska,  and  2600  miles  south  of 
San  Francisco,  the  station  being  40  miles 
northeast  of  San  Francisco.  Wise  has 
passed  thru  the  many  stages  of  the  modern 
(Concluded  on  page  80) 


A.  A.  HEBERT 

Mr.  Arthur  A.  Hebert,  president  of  the 
Ulster  Foundry  Corporation,  while  well 
known  in  the  foundry  field  is  equally  well 
known  in  amateur  radio.  Educated  as  a 
mechanical  and  foundry  engineer,  in  1906 
he  took  up  the  study  of  wireless  as  a 
pastime,  whereby  he  rates  as  a  real  old- 
timer;  and  since  1908  he  has  taken  an 
active  interest  in  all  affairs  relating  to  the 
improvement  of  short-wave  relay  communi- 
cation. 

Of  course  he  is  a  pioneer  in  our  A.R. 
R.L.,  at  present  being  both  Director  and 
Treasurer,  the  watch-dog  of  the  finances. 
In  our  earlier  days,  between  the  formation 
of  our  original  Board  of  Direction  and  the 
reorganization  providing  for  a  titled  Traffic 
Manager,  which  went  into  effect  just  before 
America  entered  the  World  War,  Mr. 
Hebert  was  the  General  Manager  of  the 
A.R.R.L.  and  in  active  charge  of  all  the 
field  work,  in  which  time  he  rendered  ser- 
(Concluded  o)i  page  07) 
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Amateui-  R^Jio 
Stations" 

9ZAF,  Denver,  Colo. 


9ZAF  is  the  station  of  Dr.  Wm.  D.  Rey- 
nolds, Jr.,  president  of  the  Reynolds  Radio 
Co.,  of  Denver,  Colo.  9ZAF,  ex  9WH  and 
9JE,  is  one  of  the  pioneer  amateur  stations 
of  the  west.  It  was  the  first  station  to 
•end  out  daily  news  bulletins  by  phone  in 
this  territory  and  later  as  KLZ  was  the 
first  commercial  broadcasting  station  in 
the  Rocky  Mountain  Region. 


cage  is  made  up  of  a  top  strand  of  steel 
cable  supporting  the  five  strands  of  cop- 
per cable.  This  top  steel  strand  supports 
the  weight  of  the  rings  and  the  heavy 
copper  wires  with  practically  no  sag.  A 
small  cage  lead-in  is  brought  from  each 
horizontal  cage  and  joined  together  making 
a  Y  about  15  feet  below.  From  this 
junction  a  single  8-inch  cage  passes  direct 


The  transmitter  was  constructed  by  the 
operators  at  9ZAF  and  is  a  composite 
phone  and  telegraph  set.  It  uses  two  250- 
watt  tubes  and  a  50-watt  voice  amplifier 
for  phone.  On  C.W.  it  uses  a  single  250- 
watt  tube  or  two  in  parallel.  The  hook- 
up is  a  modified  Meissner  circuit  giving  an 
antenna  current  of  six  amperes.  When 
used  as  phone  a  50-watt  voice  amplifier  is 
used  in  conjunction  with  the  Heising  sys- 
tem of  modulation. 

The  antenna  is  an  "L"  type  double  cage 
eighty  feet  high  and  ninety  feet  long.  Each 


to  the  transmitter.  A  large  fan  counter- 
poise composed  of  twenty  No.  14  bare  cop- 
per wires  runs  over  the  house  to  the  back 
yard.   The  counterpoise  is  used  exclusively. 

The  towers  are  60  feet  high  with  a  20 
foot  pole  on  top  making  a  total  height 
of  80  feet.  They  are  constructed  of  1% 
inch  pine  braced  with  1x2  braces.  They 
taper  from  a  four  foot  base  to  a  one  foot 
top.  The  towers  were  built  in  three  twenty 
foot  sections  which  were  bolted  together 
on  the  ground  and  raised  in  one  piece  by 
means  of  a  thirty  foot  "gin"  pole. 
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For  receiving  a  Grebe  CR-8  and  a  Ken- 
nedy 220  are  used  on  a  si-gle  wire  aerial 
86  feet  long  and  30  feet  high. 


9ZAF  is  the  gateway  to  the  west  coast 
and  handles  west  coast  traffic  from  Can- 
ada to  the  Gulf.  The  operating  staff  of 
the  station  con- 
sists of  three  men 
all  of  whom  hold 
commercial  licen- 
ses. They  are 
from  left  to  right, 
Thompson  (TH), 
Carpenter  (DX), 
and  Dr.  W.  D. 
Reynolds  (DR). 
9ZAF  has  been 
reported  on  C.W. 
from  every  dis- 
trict and  on  voice 
as  KLZ  from  50 
states  and  pro- 
vinces of  the  U. 
S.,  Canada,  Mex- 
ico, and  Apia, 
Samoa,  which  is 
more  distant  than 
England. 


8BAS,  Antwerp,  Ohio 

Station  8BAS,  located  at  Antwerp,  Ohio, 
Is  owned  and  operated  by  Herbert  L.  Gor- 
don, and  is  a  very  neat  arrangement. 

The  antenna  is  of  the  inverted  L  type, 
containing  four  7-22  cables  spaced  two 
feet  apart.  It  is  60  ft.  high  and  50  ft. 
long  and  is  well  insulated.  The  ground 
system  is  composed  of  copper  strips  buried 
three  feet  underground  and  a  wire  soldered 
to  a  well  nearby. 

The  receiving  equipment  comprises  a 
Z-NITH  CRL  regenerator  and  an  AGN-3 
Amplifigon  with  three  steps  of  audio  ampli- 
fication. Either  Murdock  phones  or  the 
Magnavox  may  be  used.  The  6-volt  stor- 
age battery  and  Tungar  rectifier  are 
located  behind  the  partition,  which  is  a 
convenient  feature  as  it  makes  the  leads 
short  and  eliminates  the  possibility  of  the 
acid  eating  away  the  bottom  of  t^e  oper- 
ator's trousers,  as  is  too  often  the  case 
where  the  battery  sits  under  the  operating 
table.    (Except  for  the  J.  O.'s) 

The  spark  set  at  8BAS  was  a  husky 
kilowatt  that  kept  the  neighbors  awake 
and  blinked  their  lights,  so  it  was  with- 
drawn in  favor  of  C.W.  Now  a  neat  little 
tube  set  of  Benwood  manufacture  sits 
alongside  and  chirps  to  the  tune  of  15- 
watts.  Filament  voltage  is  supplied  by 
a  Thordarson  step-down  transformer  de- 
livering 8-volts  A.C.  An  Emerson  motor- 
generator  rated  at  2 50- watts  and  600-volts 
is  located  beneath  the  transmitter.  Judg- 
ing by  the  dog-eared  call  book  and  the 
messages  on  the  hook,  this  is  a  typical 
amateur  station. 
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BY4,  New  York  City 

The  Headquarters  Company  of  the  71st 
Infantry,  N.  Y.  N.  G.,  at  the  Park  Avenue 
and  34th  Street  Armory  has  taken  over  the 
control  and  operation  of  the  Amateur  Ra- 
dio Reserve  Net  of  the  Second  Corp  Area, 
U.S.A.  This  net  consists  of  Amateur  sta- 
tions whose  owners  are  members  of  the 
reserve  and  provides  a  means  of  communi- 
cation via  amateur  relay  with  all  the 
important  military  centers  in  the  Eastern 
States. 

The  apparatus  was  installed  by  the 
Headquarters  Company  of  the  71st  Regi- 
ment. 


To  the  left  of  the  antenna  switch  there 
is  first  a  250  to  500  meter  tube  transmitter 
using  a  5  watt  speech  amplifier,  a  50 
watt  modulator  and  a  50  watt  oscillator 
operating  on  a  12  volt  storage  battery 
that  supplies  the  filaments  and  operates 
a  750  volt  dynamotor  for  plate  supply.  A 
single  switch  provides  for  the  use  of  C.W., 
I.C.W.  or  phone.  This  set  has  been  re- 
ported QSA  thru  the  entire  Eastern  half  of 
th/e  United  States. 

Next  is  the  switchboard  carrying  all  the 
station  controls  except  the  antenna  switch. 
From  this  board  are  handled  the  charging 
of  the  batteries,  the  transfer  of  the  an- 
tenna to  the  sending  set  in  use  at  the  mo- 


An  emergency  storage  battery  is  pro- 
vided so  that  the  station  may  operate  in- 
termittently for  ten  hours  after  the  city 
power  is  interrupted. 

Beginning  at  the  antenna  switch  in  the 
center  of  the  photo  and  going  to  the  right, 
the  first  set  is  a  Westin*rhouse  "R  C"  with 
associated  two  step  audio  amplifier.  Next 
(just  behind  the  keys)  is  a  Western  Elec- 
tric two  step  audio  amplifier  used  in  con- 
junction with  the  loud  speakers  on  what- 
ever set  may  be  operating  at  the  time.  Next 
is  an  Adams  Morgan  "R  A  10"  with  an 
antenna  series  condenser,  detector  and  two 
step  audio  amplifier  on  top.  The  amplifier 
looks  like  a  Navy  type  SE  1000.  Last 
to  the  right  is  a  universal-wave  set  used 
with  honey-comb-coils  on  long  waves  or 
with  a  "Tunit"  on  short  waves.  This  set 
was  built  by  the  H.  Q.  Company. 


ment  and  the  power  supply  from  the  bat- 
teries and  the  line. 

To  the  left  of  the  switchboard  is  the 
familiar  Western  Electric  5  watt  phone  set, 
Signal  Corps  type  BC32A.  This  set  em- 
ploys a  5  watt  modulator  and  5  watt  os- 
cillator, for  speech  transmission  over  short 
ranges  at  waves  from  500  to  1100  meters. 
Built  into  the  set-box  is  a  tuner  with 
detector  and  three  steps  of  audio  ampli- 
fication. 

The  antenna  at  BY4  is  a  cage,  100  feet 
long,  suspended  from  the  armory  tower. 

Operators  who  are  interested  in  join- 
ing the  Amateur  Radio  Reserve  are  re- 
quested to  communicate  with  Lt.  Layng 
of  the  71st  Regiment,  or  to  call  at  the 
Armory  personally  on  a  Tuesday  or  Friday 
night. 
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It  gives  us  great  pleasure  to  announce 
the  affiliation  of  the  following  societies  as 
of  December  8,  1922: 

Germantown  High  School  Club,  D.  K. 
Kinnier,  President,  W.  E.  Gilbert,  Secre- 
tary; Pioneer  Radio  Society,  Cyril  Rooks, 
President,  A.  C.  Gary,  Secretary:  South- 
east Missouri  Radio  Assn.,  H.  B.  Deal, 
President,  E.  J.  Furlong,  Secretary  ;x  Lor- 
ain Radio  Assn.,  L.  Kress  President,  J. 
Perusek,  Secretary;  Kitchener  &  Waterloo 
Radio  Club,  G.  Hainsworth,  President,  IL 
H.  Gowan,  Secretary;  Toledo  Radio  Club, 
R.  J.  Togel,  President,  E.  E.  Pearson, 
Secretary;  Radio  Club  of  Saskatoon,  T.  T. 
Fyfe,  President.  C.  H.  Pirie,  Secretary; 
Kokomo  Y.M.C.A.  Radio  Club,  W.  F.  Lan- 
terman,  President,  V.  Guerin,  Secretary; 
The  Harding  Radio  Club,  C.  C.  Whysall, 
President,  C.  B.  Kerr,  Secretary;  Amateur 
Radio  Operator's  Club  of  Bremerton,  W. 
R.  Wood,  President.  E.  Bailey,  Secretary. 

Olean  Radio  Club 

New  officers  for  the  coming  term  are:  T. 
Ryan,  President,  W.  Brown,  Secretary- 
Treasurer,  A.  Cameron,  Traffic  Manager. 

At  a  meeting  held  November  16th  the 
"Rochester  Plan"  was  presented  to  the  club, 
and  was  adopted  by  popular  vote. 

I  Tappa  Key  Radio  Club 

At  a  recent  election  the  following  officers 
were  elected  for  the  coming  term:  M. 
Nicoll,  President,  H.  Bennett,  Secretary. 

Asbury  Park  Radio  Club 

New  Officers  are  as  Jollows:  F.  Fisher, 
President,  R.  Conover,  Vice-President, 
Treasurer  C.  Weaner,  Secretary  F.  Clayton. 
The  club  recently  adopted  the  A.R.R.L. 
policy  of  quiet  air  from  7:00  P  M.  until 
10:30  PM 


Hub  City  Radio  Attn. 

The  semi-annual  election  of  officers  was 
held  on  November  9th  and  the  following 
men  were  elected:  A.  H.  Rosvold,  President, 
N.  J.  Lawson,  Secretary-Treasurer,  F.  D. 
Chapman,  Vice-President,  T.  F.  Anderson, 
Corresponding  Secretary.  The  A.R.R.L. 
policy  of  quiet  air  from  7 :00  P.M.  until 
10:30  p.m.  has  been  endorsed  and  is  ob- 
served by  members  of  t'-'s  club. 

The  following  societies  elected  new 
officers  which  list  is  given  for  the  benefit 
of  recording  secretaries  of  other  societies: 


West  Philadelphia  Radio  Attn. 

G.  Owens,  President;  R.  Fach,  Vice- 
Pres.;  C.  R.  McLaughlin,  Secy.-Treas. 

Haddonfield  Radio  League 
J.  L.  Barners,  President;  E.  Braddock, 
Vice-President;   J.   T.   Neath,  Secretary; 
and  T.  O.  Pierce,  Treasuro  *. 

Minersville  Amateur  Radio  Attn. 

H.  A.  Stokes,  President;  C.  F.  Connelly, 
Managing  Secretary;  W.  C.  Diehl,  Publicity 
Director. 

So.  California  Radio  Attn. 
H.  Herringer,  President;  V.  M.  Bitts, 
Vice-President;    C.    Filstead,    2nd  Vice- 
President;   H.  A.  Duvall,  Secretary;  H. 
Fink,  Treasurer. 

Chelsea  Radio  Attn. 
G.  B.  Latchford,  President;  J.  Nason, 
Vice-President;  N.  Mazziotta,  Treasurer; 
Secretary  A.  Rec^ert. 

3rd  Dittrict  Radio  Council 

Convention  plans  are  practically  complete 
for  the  3rd  District  Radio  Convention  which 
will  be  held  in  Baltimore,  Friday  and 
Saturday  of  the  second  week  in  April,  1923. 
The  meeting  place  will  be  at  the  Belevedere 
Hotel.  Information  regarding  the  conven- 
tion can  be  secured  from  H.  A.  Beale,  Jr. 
(3ZO)  Parkesburg,  Pa. 

The  A.R.R.L.  would  like  to  see  the  entire 
gang  at  this  convention,  as  it  is  expected 
it  will  be  the  biggest  convention  ever  held 
in  the  3rd  district. 


Hudson  City  Radio  Club,  Inc. 

At  a  recent  meeting  Professor  Myers, 
inventor  of  the  Myers  Tube  delivered  an 
interesting  lecture  on  "Radio  and  Audio 
Frequency."  A  non-oscillating  receiving 
set  consisting  of  4  steps  of  R.F.,  detector, 
and  3  step  of  A.F.  was  demonstrated,  and 
on  a  2  foot  loop  very  good  results  were  ob- 
tained. The  code  instruction  has  been 
started  and  members  are  being  prepared 
for  Government  on^rators  license. 


St.  Louis  Radio  Assn. 

St.  Louis  Radio  Association  Plan  for 
radio  transmitters  for  the  regulation  of 
broadcast  recption: 

Monday,  Wednesday,  Friday  and  Satur- 
day of  each  week  all  types  of  radio  trans-* 
mitters  may  operate  from  6:00  a.m.  to  7:00 
P.M. 

From  7:00  P.M.  to  10:00  P.M.  only 
straight  C.W.  and  radio  phones  with  good 
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modulation  may  operate.  Spark  and  I.C.W. 
stations  are  not  permitted  to  operate  during 
this  period. 

From  10:00  p.m.  to  6:00  A.M.  all  types  of 
transmitters  may  operate  under  the  regula- 
tions for  radio  traffic. 

Tuesday,  Thursday  and  Sunday  of  each 
week  all  types  of  radio  transmitters  may 
operate  from  6:00  a.m.  to  7:30  p.m. 

From  7:30  p.m.  to  11:30  p.m.  absolute 
quiet  will  be  observed.  No  transmitter  of 
any  type  will  be  permitted  to  operate. 

From  11:30  P.M.  to  6:00  A.M.  all  types  of 
transmitters  may  operate  subject  to  the 
traffic  regulations. 

It  is  specifically  stipulated  that  all  ama- 
teur transmitters  be  on  a  legal  wave  and 
decrement  as  provided  for  m  their  U.S. 
Radio  Licenses. 

No  amateur  transmitter  may  operate  at 
any  time  if  he  is  tuned  above  his  legal  wave 
or  decrement. 


Poultnoy  Executive  Radio  Council 

The  following  schedule  will  hold  in  force 
unless  arrangement  is  made  by  consent  of 
its  members  until  its  use  over  a  period  of 
time  proves  unsuitable,  and  then  it  may 
be  revised  by  a  majority  vote  of  the 
members. 

6 :00  a.m.  to  11 :55  a.m.  free  air 
11 :55  a.m.  to  12:45  a.m.  no  traffic 
12 :45  p.m.  to  7 :45  P.M.  free  air 

7 :45  p.m.  to  10 :00  P.M.  no  traffic 
10 :00  p.m.  to  6 :00  a.m.  DX  transmission 


for 


Ithaca  Radio  Club 

The  following  traffic  schedule  has  been 
adopted  by  the  Ithaca  Radio  Club: 
7:00  a.m.  to  11  :55  a.m.  working  hours 
all  stations 
11 :55  a.m.  to     Noon    quiet  air 
12  ;05  P.M.  to  2 :00  P.M.  DX  hours  only 
2 :00  P.M.  to  7 :00  P.M.  free  air 
8:00  p.m.  to  10:10  p.m.  quiet  air 
10:10  p.m.  to  7:00  a.m.  DX  hours  only 

Southern  Minnesota  Radio  Attn. 

The  Southern  Minnesota  Radio  Associa- 
tion met  in  the  Commercial  Club  Rooms  at 
New  Ulm,  Minnesota.  The  following 
officers  were  elected:  L.  V.  Berkner, 
President;  J.  Pfau,  Vice-President;  N.  A. 
Canfield,  Secy.-Treasurer. 

The  following  traffic  regulations  were 
adopted : 

Noon    to  1 :00  p.m.  DX  C.W.  traffic  only 
1 :00  p.m.  to  7 :00  p.m.  free  air 
7 :00  p.m.  to  10 :00  P.M.  quiet  air 
10  :00  p.m.  to  6:00  a.m.  DX  only 
6:00  a.m.  to     Noon     free  air. 


Kansas   City   Cleans  Up 

The  radio  club  of  greater  Kansas .  City 
has  just  done  an  excellent  piece  of  con- 
struction work.     Under  the  guidance  of 


Mr.  Robert  R.  Moore,  the  President  of 
the  club,  and  Mr.  L.  B.  Laizure  (9RR)  and 
Mr.  Sidney  J.  Blum  (9FM),  traffic  men, 
the  club  collected  evidence  against  three 
outlaw  stations  in  Kansas  City.  This  was 
done  .by  personal  visits  to  the  station,  by 
listening  in  at  various  other  stations,  and 
by  conversations  with  the  operators  of  the 
outlaw  stations.  Because  of  the  excellent 
shape  in  which  the  evidence  had  been  put, 
Mr.  Beane,  9th  district  Radio  Inspector 
was  able  to  proceed  at  once  against  the 
stations.  The  outlaws  in  question  were  all 
using  low  power  phones,  which,  while  they 
caused  no  tremendous  interference,  were 
yet  outside  the  law  and  were  both  bad- 
precedent  and  bad  manners.  They  were 
stations  "BB,"  "EP,"  and  "SPR,"  operated 
respectively  by  Dr.  Bebe,  Edwin  Price,  and 
the  South  Prospect  Auto  Repair  Company. 
The  other  two  appear  to  be  closed  for 
keeps,  but  the  operator  of  EP  was  not  at 
home  during  the  inspector's  visit  so  that 
the  place  cannot  yet  be  regarded  as  defin- 
ately  closed.  We  hope  he  sees  the  hand- 
writing on  the  wall. 

Fine  work,  Kansas  City. 


The  above  is  the  exhibit  of  the  Houston  Radio  Club 
at  the  Houston  Fair  and  Exposition,  Nov.  9th  to 
19th.  Among  other  things,  a  complete  station 
with  the  call  letters  STY  was  installed  and  oper- 
ated, using  100  watt*  of  C.W.  From  left  to  right 
the  members  are:  Lynch,  Melton,  Chinski,  Quinby, 
Dupree,  and  Wright. 


CLUBS  wishing  information  on 
how  to  become  affiliated  with  the 
American  Radio  Relay  League 
can  secure  same  by  addressing  a 
letter  to  the  Traffic  Manager,'  A.R. 
R.L.,  1045  Main  St.,  Hartford,  Conn., 
who  will  be  glad  to  furnish  the  neces- 
sary application  blanks.  There  is  no 
charge  for  affiliation.  Every  good 
radio  club,  society,  or  association  is 
eligible  for  affiliation. 
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(A  department  formerly  known  as  "With  Our  Radio  Phone  Listeners") 


What  it  DX? 

In  days  gone  by  we  used  to  think  that  a. 
chap  located  in  the  central  part  of  the 
country  was  lucky  when  he  could  hear  ama- 
teurs on  both  coasts.  Not  so  very  long  ago 
we  thought  it  great  to  get  a  message  across 
the  continent  and  in  January,  1921,  with 
the  co-operation  of  every  amateur  in  the 
country,  the  A.R.R.L.  put  a  message  from 
Hartford  to  Los  Angeles  and  received  the 
answer  back  in  Hartford  in  six  and  one- 
half  minutes  from  the  time  the  original 
message  started.  This  was  hailed  as  won- 
derful, not  only  because  of  the  wonderful 
co-operation  of  the  whole  amateur  world, 
but  because  of  the  few  relays  in  handling 
the  message  over  the  then  considered  long 

i'umps.  This  particular  route  was  1AW, 
lartford,  Conn.;  9ZN,  Chicago,  111.;  5ZA, 
Roswell,  N.  M.;  and  6JD,  Los  Angeles, 
Calif.  Then  came  the  Transatlantic  Tests 
and  the  excitement  as  to  whether  any 
American  amateurs  would  be  heard  across 
the  ocean,  and  lots  of  them  were.  Even 
handling  a  message  across  the  country  by 
amateur  relays  in  daylight  was  impossible 
a  short  while  ago.  It  is  getting  so  that  we 
are  beginning  to  wonder  what  is  the  ulti- 
mate limit. 

The  advent  of  C.W.  is  of  course  respon- 
sible for  most  of  this,  as  even  the  few  re- 
maining spark  enthusiasts  admit  that  C.W. 
reaches  out  on  remarkably  small  input. 
Then,  too,  there  are  many  more  stations 
than  in  the  old  days  and  our  knowledge  of 
building  and  adjusting  apparatus  has  im- 
proved. Our  "Calls  Heard"  department 
was  considered  blessed  not  so  very  many 
months  ago  when  it  contained  a  few  lists 
in  which  every  district  was  heard.  Now 
a  list  hardly  gets  printed  unless  it  includes 
every  district  and  amateurs  in  the  central 
part  of  the  country  can  hardly  hear  far 
enough!  A  few  days  ago  a  chap  wrote  us 
stating  that  his  local  paper  featured  some- 
one as  making  a  record  by  hearing  38  sta- 
tions in  one  evening  but  that  he  (the 
writer)  had  heard  57  in  one  evening  and 
notified  us  of  this  record.  It  so  hapened 
that  a  good  "hammy"  letter  had  drifted 
in  the  day  previous  from  an  amateur  who 
casually  said,  "Rdo  wx  fb  nw.  Copied  124 
stns  last  nite."  We  are  inclined  to  think 
that  around  three  hundred  stations  heard 
in  one  night  would  constitute  a  record,  al- 
though we  have  not  the  slightest  intention 


of  starting  a  competition  to  see  who  can 
hear  the  greatest  number,  as  life  is  too 
short  to  try  to  prove  the  claims  that  would 
drift  in  to  headquarters  office. 

But  what  we  started  to  say  was  that 
whereas  in  the  pre-war  days  a  record  con- 
sisted of  being  heard  with  a  power  of  a 
"watt  per  mile,"  nowadays  there  are  so 
many  new  and  heretofore-thought-impos- 
sible stunts  being  pulled  off  that  any  record 
made  is  short-lived  and  we  wonder  what 
the  end  of  this  thing  is  really  going  to  be. 

— B.P. 


Series-Parallel  Switching 

With  a  record  of  seven  requests  for  the 
following  in  one  week,  we  present  two 
simple  methods  of  switching  a  condenser 
from  the  position  of  being  in  series  with 
the  aerial  to  the  shunt  connection  across 
the  primary  coil. 


v 
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Fig.  1  shows  the  method  of  connection 
where  a  double-pole  double-throw  vD.P. 
D.T.)  knife  switch  of  the  battery  type  is 
used.  Exactly  the  same  thing  may  be  ac- 
complished with  a  telephone  key  lever 
switch  but  it  preferably  should  be  of  the 
"anti-capacity"  type.  In  Fig.  2  the  same 
circuit  is  adapted  to  the  panel  type  switch 
having  two  blades  insulated  from  one  an- 
other and  extending  the  same  distance  to 
either  side  of  the  knob.  Of  the  three 
methods  mentioned,  the  first  is  best  if  the 
apparatus  is  laid  out  on  a  board  for  ex- 
perimental use,  and  the  others  are  designed 
for  panel  mounting  and  work  out  nicely 
with  the  cabinet  type  receiving  set.  The 
inductance  marked  "Pri"  in  the  accompany- 
ing sketches  may  be  either  the  primary  of 
a  three-circuit  tuner  or  the  antenna  coil  of 
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a  single-circuit  tuner.  In  cases  where  it 
is  desired  to  receive  wave-lengths  below 
the  fundamental  or  free  oscillating  wave  of 
the  aerial  plus  the  addition  to  the  wave 
by  reason  of  having  added  some  inductance, 
the  series  connection  should  be  used.  A 
series  condenser  reduces  the  wave-length 
of  the  antenna  circuit  to  a  value  lower  than 
it  would  tune  if  it  were  not  in  the  circuit. 


Pri. 


The  other  position  of  the  switch  places  the 
condenser  across  the  primary  coil,  where 
the  wave-length  is  increased  above  .that 
obtainable  without  it.  In  cases  where  the 
receiving  antenna  is  very  short  and  it  is 
desired  to  receive  especially  long  waves, 
more  than  obtainable  by  adding  all  the 
inductance  in  the  primary  circuit  of  the 
tuner,  the  shunt  connection  is  the  one  to 
use.  With  honeycomb  coils  such  a  switch- 
ing arrangement  is  almost  a  necessity  and 
with  a  receiver  having  only  a  rough  vari- 
ation of  the  antenna  inductance  (a  single 
switch)  it  will  enable  much  closer  tuning 
to  be  effected. 

Sending  With  the  Receiver 

It  has  been  quite  popular  of  late  to 
handle  local  traffic  during  the  early  evening 
by  simply  using  the  receiver  with  the  tube 
oscillating  and  a  telegraph  key  in  the 
ground.  This  gives  a  surprisingly  sharp 
C.W.  signal  that  carries  all  over  town  and 
should  not  cause  the  slightest  interference 
with  broadcast  receiving  next  door.  Using 
an  amplifier  tube  and  several  score  volts 
on  the  plate  results  in  louder  signals  and 
greater  distance.  Beautiful  "break-in" 
can  be  worked  by  two  stations  adjusting 
their  receivers  so  they  heterodyne  each 
other. 

One  thing  must  be  remembered,  however. 
The  radio  law  of  the  United  States  does 
not  say  one  can  transmit  on  any  old  wave 
length  and  without  a  license.  Legal  trans- 
mission is  carried  on  with  a  license,  using 
a  licensed  call,  and  operating  on  200  meters 
or  below.  Getting  up  in  the  neighborhood 
of  400  meters  and  operating  with  initials 
for  a  call  is  not  according  to  Hoyle.  It 
may  be  true  that  such  work  will  cause  no 
one  any  direct  harm,  but  little  slacknesses 
of  this  kind  damage  our  general  morale. 


We  are  today  about  as  near  to  complete 
observance  of  the  radio  laws  as  any  group 
in  radio;  let's  keep  right  on  occupying  that 
position.  We  hope  therefore  that  this  little 
article  will  not  have  the  same  effect  as  was 
the  case  in  the  old  story  where  a  mother 
went  down  town  and  the  last  thing  cau- 
tioned her  children  not  to  put  beans  in  their 
ears,  which  was  something  they  had  never 
thought  of  before. 

Radio  Makes  Flying  Safer 

A  modern  airplane  is  fairly  safe  as  long: 
as  the  pilot  can  see  the  ground  but  when 
this  becomes  obscure  because  of  darkness 
or  fog,  the  situation  becomes  a  dangerous 
one.  Location  is  unknown  but  the  radio 
compass  does  much  to  eliminate  this  hazard. 
To  Jcnow  the  altitude  above  the  landing 
field,  the  flyer  must  depend  on  the  altimeter 
under  these  conditions.  An  altimeter  is 
nothing  more  nor  less  than  an  aneroid  baro- 
meter with  a  scale  in  altitude,  and  like  any 
other  barometer  it  changes  not  only  with 
altitude  but  with  weather  as  well  and  gets 
these  two  things  inextricably  mixed.  A 
change  in  weather  may  change  its  reading 
by  an  amount  corresponding  to  a  hundred 
feet  or  more  in  altitude — a  serious  error 
in  a  fog. 

A  new  altimeter  developed  by  the  Bureau 
of  Standards  has  the  usual  fixed  scale  and 
it  has  also  a  movable  scale  the  zero  of 
which  can  be  set  at  any  point  on  the  fixed 
scale.  In  approaching  the  landing  field  the 
operator  gets  the  barometer  reading  at  the 
field  by  radio  and  sets  the  zero  of  his 
movable  scale  to  that  reading  on  the  fixed 
scale.  His  altitude  will  then  tell  him  ac- 
curately how  high  he  is  above  the  landing 
field  and  will  enable  him  to  get  down  safe'y 
in  a  fairly  thick  fo<*.  When  airplanes  be- 
come more  common  it  will  not  be  necessary 
for  pilots  to  have  transmitters  on  the  olanes 
as  the  barometer  readings  will  be  broad- 
casted regularly  along  with  the  weather 
and  compass  transmissions  from  the 
ground. 


A.  A.  HEBERT 

(Concluded  f  rom  page  60) 
vices  to  amateur  radio  for  which  we  are 
indebted  to  him  in  no  small  measure.  He 
is  a  charter  member  of  the  Institute  of 
Radio  Engineers,  a  member  of  the  Board 
of  Directors  of  the  Radio  Club  of  America, 
president  of  the  Nutley  (N.  J.)  Radio  Club, 
and  president  of  the  Second  District  Ex- 
ecutive Radio  Council.  The  latter  respon- 
sibility was  acquired  in  the  recent  Council 
reorganization  and  Mr.  Hebert  now  has 
the  difficult  task  of  guiding  the  destinies 
of  one  of  the  largest  and  most  powerful 
bodies  of  amateur  radio  men. 

But  in  spite  of  these  responsibilities  Mr. 
Hebert  manages  thoroly  to  enioy  his  radio 
and  says  "There  is  nothing  like  it  to  keep 
a  man  young — it  is  superior  even  to  golf/* 
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QST  has  great  pleasure  in  announcing 
the  acquisition  on  its  staff  of  Mr.  S.  Kruse, 
as  Technical  Editor.  Mr.  Kruse,  or  "LQ" 
as  his  personal  sine  goes,  is  so  well  known 
to  most  A.R.R.L.  members  that  introduc- 
tion is  needless.  Hailing  from  Lawrence, 
Kansas,  real  old-timers  will  remember  him 
as  pre-war  9LQ;  newer  friends  know  him 
as  3ABI  of  Washington,  where  be  resided 
for  several  years  as  an  assistant  physicist 
in  the  radio  laboratory  of  the  Bureau  of 
Standards.  From  there  he  joined  the  re- 
search staff  of  John  Hays  Hammond  at 
Gloucester,  Mass.,  and  did  field  experi- 
mental work  in  Mexico  and  the  Gulf  dur- 
ing the  past  year.  He  is  a  member  of  the 
A.R.R.L.  Board  of  Direction  and  of  its 
Advisory  Technical  Committee,  author  of 
many  papers  in  QST,  and  representative 
of  the  best  in  Amateur  Radio.  His  con- 
nection on  our  staff  is  assurance  of  a  bet- 
ter and  more  interesting  QST. 

Mr.  J.  Kenneth  Bolles  has  also  joined 
the  A.R.R.L.  headquarters  personnel  as 
Publicity  Manager.  Mr.  Bolles  is  a  jour- 
nalist of  many  years  experience  and  comes 
to  us  from  the  Hartford  Courant  where 
he  has  been  doing  special  work.  For  some 
time  past  the  League  has  been  in  need 
of  a  special  department  to  take  care  of  the 
dissemination  of  amateur  news  to  the  gen- 
eral public.  Mr.  Bolles  arrives  just  at  the 
beginning  of  the  Transatlantic  Tests  and 
there  is  every  indication  that  he  will  have 
to  use  a  steam  shovel  to  dish  out  the  news 
as  fast  as  it  is  created  this  month. 


Station  DN4  has  been  closed  up  indefi- 
nitely because  of  interference,  we  are  told. 
It  is  alleged  in  one  instance  that  600  meter 
Naval  traffic  on  the  Pacific  coast  was  held 
up  for  45  minutes,  not  to  mention  inter- 
ference with  amateur  communication. 

The  price  of  the  government  call  book 
"Amateur  Radio  Stations  of  the  U.  S.", 
has  been  increased  from  fifteen  cents  to 
twenty-five  cents  per  copy. 

Ex-spark  enthusiasts  can  easily  use  their 
old  spark  transformers  for  C.W.  with  some 
changes.  For  example,  with  the  old  Pack- 
ard transformers  so  popular  before  the 


war,  two  or  three  1500-turn  honeycomb 
coils  can  be  slipped  on  in  place  of  th3  old 
secondary  and  will  deliver  about  600  volt? 
each,  with  excellent  cooling  and  withou* 
changing  the  primary  winding  in  any  way. 
Or  if  this  same  transformer  is  desired 
for  filament  excitation,  wind  on  24  turns 
of  No.  14  wire  to  supply  two  fifty  watt 
tubes.  This  may  be  easily  done  by  thread- 
ing the  wire  thru  the  core  without  taking 
it  apart.  At  1HX  a  two  ampere  General 
Radio  rheostat  is  used  in  the  primary,  which 
together  with  the  primary  taps,  furnishes 
complete  filament  control  from  five  to 
eighteen  volts.  With  a  transformer  about 
which  nothing  is  known  as  to  primary 
turns,  thread  thru  a  couple  dozen  turns 
or  so  and  measure  the  voltage  on  load. 
Divide  this  voltage  by  the  number  of  turns 
to  find  the  voltage  per  turn,  which  is  the 
same  for  any  coil  put  on  the  core,  and  by 
following  Babcock's  dope  printed  last 
month,  any  spark  transformer  can  be  reno- 
vated to  make  a  perfectly  good  C.W.  trans- 
former. 


Wud  U  Believe  It? 

1KX  caught  a  squirrel  trying  to  get 
into  his  cage. 

8LX  has  a  trained  cricket  that  chirps 
"CQ". 

8EW  has  a  dorg  that  bawkes  "Hi,  Hi." 

8BRL  has  a  rooster  who  crows  "Q"  but 
we  don't  know  why. 

8LF  has  a  phord  that  can  rattle  off  the 
whole  alphabet  in  a  hundred  feet  or  less, 
but  the  alphabet  isn't  the  only  thing  it 
rattles  off. 

It  appears  that  if  canary  birds  could  be 
taught  to  whistle  the  code  they  could  be 
rented  out  to  B.C.L.'s  who  want  to  be- 
come amateurs.  Maybe  a  parrot  would 
be  a  good  auxiliary  to  interpret  the  code. 

A  sweet  young  thing  called  8BRL  on 
the  phone  and  asked  if  he  would  help  her 
with  her  station  whose  call  letters  were 
FADA.  Needless  to  say  he  kindly  con- 
sented and  found  a  single  slide  tuner,  a 
pair  of  mud  hooks,  and  a  crystal  detector 
bearing  the  trade  name  "FADA."  Herb 
is  trying  to  figure  out  why  a  crystal  de- 
tector rates  call  letters. 
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Rmmd  'Em  and  Weep. 

2AWL  on  four  fifties  has  been  heard 
in  all  states  but  four,  England,  France, 
Switzerland,  and  Honolulu. 

6ZX,  Walnut  Grove,  Calif.,  heard  and 
complete  msg  copied  at  Apia,  Samoa,  DX 
4,230  miles  on  four  five  watters. 

8BEO  on  the  same  power  has  been  re- 
ported from  Hawaii,  6ZZ,  6IV,  6AMI, 
6XAD,  7AGF  and  England. 

9ZAF,  Denver,  Colo.,  (see  description 
-this  month)  has  been  reported  in  Apia, 
Samoa,  which  is  about  1500  miles  more 
distant  than  England. 

6ACB  and  8BEX  have  been  heard  across 
the  continent  on  five  watts,  and  9BVP  has 
been  heard  in  28  states  on  the  same  power. 

6KA,  6XAD,  7ZO,  7ZU,  6ASJ,  6BES, 
6ZM,  and  many  others  from  the  west  coast 
are  regularly  heard  up  and  down  the 
Atlantic  coast.  Ditto  1XM,  8BFM,  8BK, 
8BEO,  8BKE,  etc.,  on  the  west  coast.  (See 
■also  the  lists  of  6ZAC  and  6ZY  in  the 
*Calls  Heard  Department  this  month.) 

Dere  Eddy:  A  fellow  came  in  today  and 
wanted  to  buy  a  1  K.W.  spark  transmitter 
complete.  After  I  came  to,  I  went  and 
got  a  shovel  and  dug  it  up  from  the  dust. 
Then  he  asked  me  what  distance  he  could 
expect  from  a  test  buzzer.  Mygawdwatm- 
^llnext?— L.  P. 


Mr.  E.  C.  Adams,  our  Advertising  Mgr., 
is  now  the  proud  daddy  of  a  fine  little 
•daughter.  QST  may  never  be  out  on  time 
again!  Subscribers  who  smoke  may  clip 
out  the  cigar  coupon  from  page  152  and 
mail  it  to  Ed  Adams. 

For  our  newcomers  who  are  trying  to 
learn  the  code  but  are  hushed  up  when  the 
buzzer  starts  for  fear  of  waking  the  baby, 
it  has  been  suggested  that  the  crystal  de- 
tector be  carefully  adjusted,  one  of  the 
switches  run  off  the  contacts,  and  the  key 
or  omnigraph  connected  in  the  antenna 
lead  of  the  receiver. 

3XM  and  3DH  are  back  again,  owned 
and  operated  by  the  Princeton  University 
Radio  Club,  Princeton,  N.  J. 

There  is  a  statement  often  quoted  around 
-Chicago  stockyards  that  in  the  modern 
abattoirs  all  of  a  pig  is  used  but  the 
squeal.  Science  has  evidently  progressed 
to  the  point  where  even  this  has  been 
saved,  and  now  seems  to  be  supplied  as 
an  accompaniment  to  concerts. 

9CA  wishes  fewer  sets  were  installed  in 
the  nursery  as  judging  by  some  sending 
the  gang  must  sit  on  rocking  horses. 

8AOT  needs  shielded  amplifying  trans- 
formers as  the  mice  have  eaten  the  coils 
in  several  transformers.  He  swears  it  isn't 
:a  radio  bug  either. 


Concerning  Funny  Routings 

"J"  of  3XM  suggests  that  we  start  a 
department  for  bonehead  plays  in  QST 
and  razz  the  fellows  that  route  msgs  from 
Dallas  to  San  Francisco,  via  Kansas  City 
and  Princeton,  N.  J.  Honestly  we  would 
love  to  have  the  gang  help  us  razz  a  few 
of  the  funny  and  stupid  things  that  hap- 
pen if  it  could  be  done  in  absolute  good 
spirit  and  without  malice. 

But  we  wonder  if  the  funny  routings 
are  really  always  as  crazy  as  they  seem. 
It  may  seem  idiotic  to  a  Chicago  man 
when  he  is  passed  a  message  from  Law- 
rence, Kansas,  for  delivery  to  St.  Louis 
but  the  sober  fact  is  that  there  is  no  bet- 
ter routing — it  cannot  be  done  direct.  It 
surer  than  heck  is  that  way  in  New  Eng- 
land. Msgs  to  New  York  from  Boston 
are  sent  in  all  sorts  of  wierd  ways.  And 
in  the  3rd  district  it  used  to  be  the  same 
way — the  best  possible  method  of  getting 
traffic  from  Washington  to  Baltimore  (40 
miles)  was  to  give  it  to  9ZN  many  miles 
west.  In  the  days  of  spark  Washington 
and  Baltimore  never  hooked  up  direct  but 
both  were  QSO  9ZN,  8BO,  and  8ER 
quite  regularly.  Wonder  if  the  same  thing 
is  not  true  in  the  Rockies.  How  about  it? 
6's,  7's,  5's  and  9's  now  have  the  floor. 

Wow!  We  spoke  about  the  government 
getting  short  of  calls  and  assigning  half 
calls,  but  there  seems  to  be  a  further 
shortage.  5AAR  didn't  like  his  call  be- 
cause when  he  signed  off  with  5AAR  K 
everyone  wondered  if  it  was  5A  or  what  so 
he  went  after  a  "Special"  and — zowie — 
drew  the  call  5ZADA.  He  is  afraid  he 
will  get  a  worse  one  if  he  tries  again 
(5ZUKEM  or  5ZCBXQ)  so  is  making  the 
best  of  it.  If  you  hear  hlim  struggling 
thru  this  hypocrondicial  call,  get  the  per 
and  drop  Zeigler  a  card. 

Furthermore  the  call  shortage  is  world 
wide.  In  Holland  the  government  had 
none  to  give  the  amateurs  so  they  manu- 
factured their  own  using  the  prefix  "0" 
(zero).  But  that  is  nothing,  up  in  Canada 
calls  are  assigned  starting  with  "10"  (ten). 
'Spose  we  will  be  dished  out  negative  calls 
next  with  a  minus  sign  in  front  of  the 
numeral. 


According  to  a  newspaper  clipping, 
Texas  amateurs  use  no  aerials  but  simply 
hook  onto  a  door  knob.  Upon  further 
investigation  "Rip"  tells  us  that  down 
Texas  way  they  just  put  a  crystal  in  their 
ear  and  stand  near  an  open  window  and, 
say,  the  DX  stuff  comes  in  great! — Next. 

Awrf! 

The  CQ  formula  for  the  Southern  Min- 
nesota Radio  Assn.  is,  3  (3CQ  +  3  signs) -f 
CQ  +  sign  =  CQ.  Example:  CQ  CQ  CQ  de 
9AWM  9AWM  9AWM  three  times  and 
then  CQ  de  9AWM. — Q.E.D. 
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Calls  Heaicta 


HEARD  DURING  NOVEMBER 
Unlets  Otherwise  Specified 


Instructions  to  reporters: 

(1)  Typewrite  or  neatly  print  the  calls 
"double  spaced,"  on  a  separate  sheet  of 
paper,  running  them  across  the  sheet,  not 
down  a  column,  and  writing  on  but  one 
side  of  an  8  Mi  "x  11"  sheet. 

(2)  Arrange  alphabetically  thru  each 
district,  from  1  to  9,  and  then  Canada,  with 
no  break  between  the  districts,  using  com- 
mas to  separate  calls  and  parentheses 
around  calls  of  stations  also  worked — as  in 
examples  below. 

(3)  The  period  covered  by  the  report 
shall  be  so  stated  and  shall  be  approximate- 
ly from  the  first  of  one  month  to  the  first 
of  the  following  month.  All  lists  must  be 
received  by  us  the  8th  of  the  following 
month  for  publication  in  the  next  QST. 

(4)  In  order  to  distinguish  between 
spark  and  C.W.  stations,  list  spark  stations 
from  1  to  9  in  the  usual  manner  and  then 
make  a  second  paragraph  in  identical  form 
listing  the  C.W.  stations.  Commercial  calls 
will  not  be  published. 

Now  that  everybody  knows  how  to  do  it, 
let's  have  a  better  grade  of  lists  with  some 
real  DX  and  fewer  nearby  calls.  However, 
be  absolutely  sure  of  the  calls  you  log  and 
report. 

H.  A.  Cookeon,   S.   S.   China.    (1  step) 

October  27th.  In  addition  to  those  reported  last 
month  the  following  have  been  heard  in  Honolulu 
Harbor:  9YF?,  9GK,  Canadian  9AL  in  Toronto, 
9AWM,  8AWP  in  Syracuse.  N.  Y.,  and  8AQO, 
Cazenovia,  N.  Y.,  tho  5100  miles  distant,  rolled  in 
like  a  ton  of  bricks  and  every  word  sent  was  copied 
clear  as  a  bell.  Only  calls  more  than  4500  miles 
distant  reported  in  this  list.  [Hot  dog!  Wish  every 
list  had  such  DX— Ed.] 


5XAD,  5QY,  WEG,  SS  Trinidadian  100-150  miles 
S.  S.  W.  Burwood,  La. 

Sunday  Dec.  10.  1922—8:43  A.M.-4 :15  P.M.:  5XV, 
9BCF,  5DI,  5KC,  9KP  ?.  5YG.  9ANZ,  4IZ.  5MY, 
5VY  (calling  5JI  by  voice  10:42  A.M.),  1AJP  work- 
ing 3FS,  9FM  "Hv  dalitc  schedule  wi  Hutchinson", 
9AWM  3:50  P.M.  "can't  get  them  on  fone,  wl  call 
them  tonite".  3BVL,  2AVU.  3MB.  3BOF.  Several 
other  Gs  and  9s  hrd  but  not  logged.  Detector  and 
lstep  used.    Sig. — Gray  &  Gray,  Orange,  Texas. 


Harold  T.  Mapes,  Guanajuato.  Gto.,  Mex 

(AH  over  000  miles  away.  Two  tubes.) 
C.W. :  4CG.  4HW,  5AAR,  5ACF,  5AEC,  5AFO. 
5DA,  5EK.  5EN.  5IR,  5JB,  5KP,  5LA.  5MY,  5MO, 
5NK,  5NO,  5PO.  5QY,  5SM.  5TC.  5TJ,  5UN,  5UJ, 
5UK,  5VO.  5VA,  5XB,  5XA,  5XD,  nXAD,  5ZS, 
5ZAV,  5ZB.  5JM,  6AH,  6APW,  6AKL,  6AGP,  6ALU, 
6BV,  fiBEQ,  6CC,  6EN.  6IV,  6NY,  6XWI,  6ZZ, 
6ZF,  f.ZH,  6ZA,  6ZO,  6ZB.  6BUM,  8  AT  IT,  8AMM, 
8XE.  8AB,  8 FT,  8QK,  9AMI,  9ASF,  9AWN.  9AWM, 
9AVL,  9AQR,  9AWS.  9ANQ,  9BJI,  9BED,  9BJU. 
9BEY,    9BRK,    9BDS,    9BZI.    9BIK,    9CFY,  9CCU, 


9CCV.  9DQM,  9DKY.  9FM.  9GK,  9PI.  9PN.  9XAQ, 
9YAJ.  9ZAA. 

Canadian  3JE,  Toronto,  Can. 
C.W.:  1AW.  IBS,  1FW.  1GV.  (Ill),  1RD,  1X11^ 
1XU.  1ZE,  1ZX.  1AKG,  (1AWB).  1AYQ.  1AZL. 
(1BDI),  1BET.  1BKQ,  1BWJ.  (1BOM).  1BRQ» 
(1BYN).  1CAZ.  1CBY.  1CJH.  (1CMK),  1CNF. 
(1CRQ).  1CXX.  2GR,  2KF.  2NZ,  2TS,  2UD.  2WB, 
2  XX.  2AFB,  2AGK,  2AHO.  2AJA.  2AJW,  2ASF, 
2AWL.  2AYZ,  (2AYV).  2BGI.  (2BBB),  2BGM„ 
2BMS.  2BQE,  2BRB,  2CBV.  2CBW,  2CPW.  2CKN„ 
2CKR,  2CQZ.  2XAD.  8BA.  3BG.  3BX.  8BZ.  3CC. 
3CG,  (3CM),  8CP,  8FS,  3GF,  3HD.  f  SHGh  3HL„ 
3IW.  3JJ,  3LP,  3LR,  8NH,  SOT.  8SM,  (8QV), 
8TJ,  8XM.  8YO,  (3ZS),  (3ZO),  8AFB,  (3AHP) 
3AJH.  3AJJ.  8ANJ,  SANS.  3AQR,  8ASP,  3AUU, 
3AVW,  8ATZ,  3AWE,  8BNU,  (3BHM),  (3BLF). 
3BIJ,  8BVA,  8BUM.  3BVC.  3BUP,  3CGN,  4BK,  4BX, 
4BY,  4EL,  4DA.  4DL,  4GH.  4GL,  4ID.  4JM,  4JY, 
5DA.  5DO,  5DJ,  5EK,  5ER,  5FV.  6QV,  5XA,  6AAG„ 
5ZAV,  6BSA  6KA.  6XAD,  Eights  too  numerous,  the 
following  worked:  8HH.  8HN.  8IQ.  9KG,  8LS.  SON. 
8QB,  8SB,  8VY,  8ZD,  8AFL.  SAGO.  8AIH,  8AI1. 
8ASV.  8AUA  (QRA.  ?)  8AVD,  8AXN,  8AZF.  KliNY, 
8CBC.  8CCS,  8CFP.  8CGU.  8CGV,  8CGX.  SCKM* 
8CKO,  8CPX,  9BP,  9CP.  9CR,  9EI,  (9GK>.  911* 
9LZ.  9MC,  9NU.  90X,  9UC,  9UU.  9ZV.  <9ZL>. 
9AAP.  9AFD,  9AFK.  9AHH,  9AIY,  9AJP,  9AMI» 
9AMK,  9ANQ,  9AQZ,  9AVA,  {9ATN) ,  (9AUL). 
9AOG.  9AOJ,  9AON,  9APW,  (9AOU).  (9AOT),. 
(9APS).  9AQM,  9AWL.  8AWM,  9AWS.  (9BCT). 
(9BDS).  9BED,  9BES.  9BFG,  9BHD.  9BIE,  (9BIK).. 
9BJT,  9BJV.  9BKJ.  9BLT,  9BLY.  9BWF.  (9BQW), 
(9BVL),  9BXL,  (9BZI),  9CEE,  9CUC,  (9CTE). 
9CK.  f9CTR),  (9DBL).  9DFB,  (9DJM),  (9DGEK 
9DGQ.  9DRB,  (9DGN),  9DYN,  9DKY,  9IIY.  9XAC. 
9YAJ. 

Daylight:  1BDI,  1AZL,  1ZE.  1ZX,  1CJH,  2BBB* 
2BIS,  2CNF.  8KP,  8NB,  8UE,  8SB,  8UF,  8QC. 
(8KU),  (8AII),  (8AXN),  (8AUA),  8ASV.  8BXX. 
8BEO.  8BXA,  8CUU,  8CUR,  (8CFP).  8CAN.  8XAC, 
3IW.  9AYS. 


Canadian  4DQ,  Vulcan,  Alberta,  Canada. 

C.W.:  1AZW,  1BDI.  1BNT,  1BWJ,  ICY,  1CDO. 
1CNF,  1XM,  2AGC,  2AWL,  2AXK,  2BQU,  2CCD„ 
2CP,  2GK.  2LO.  2XQ.  2UD.  2WB,  2ZG,  3AFB, 
3AGC.  3APD.  3BFU,  3BIJ.  8BNU,  8GK,  4BV.  4DK, 
4EH,  4FG.  4 FT,  4ID,  4TM,  5ACF,  5BN.  5EK,  5MO, 
5NK,  5PX,  5RH.  5SK.  5TJ,  5VY,  5XT.  5ZA,  5ZS». 
6ABX,  6ALU,  (6AOI),  6ARB,  6ARF,  6ATQ,  6BCL, 
fiB.TQ,  fiBMD.  6BOE.  6BOO,  6BQC,  6BUM,  6BVG, 
6CC,  6DD,  6EC,  6GR,  6GX,  6IV,  6KU,  6LX,  6NX,  6TC. 
6TI,  6UW,  6VM.  6ZH,  6ZI,  6ZU,  6ZZ,  7ABB,  7ABY. 
(7ADF).  (7ADP),  (7AEM).  7AFS.  7AFW,  (7AGF). 
7AIC.  7ALX,  7AW,  (1UJ),  7BK,  7DC.  (7DP) , 
7DU.  7EK,  (7EQ),  (7HM).  (7KE),  7KG,  (7LU)„ 
7LY.  7MF.  7NN,  7NY,  7PF,  (7QT),  (7RI),  7RN, 
7SC,  7SY,  7TH,  7TU,  7TW.  (7TQ).  7WM,  7WW, 
7WX,  7ZU,  7ZV,  8AZD.  8BEF,  8RFM.  8BTR,  8BYT, 
8BWA.  8 DAT,  9AAP,  9AC.  9ABB,  9AEN,  9AFD. 
9AHH,  9A.IP,  9AMB,  9AMI,  9AOP,  9APR,  9AOU, 
9APW.  9ASE.  9ASF,  9ATN,  9AUA.  9AUL,  9AWM. 
HAXIT,  9AYS.  9BA V,  9BBF,  9BCF,  9BED,  9BEY, 
f»".FG.  9B.II,  9BJR.  9BJ  V,  9BCJH,  9BIK,  9BKW. 
9BLT.  9BRI,  9BSZ.  9BUD,  9BVL.  9BVO,  9BXA, 
9BXT.  9BXQ,  9BZI,  9CBA,  9CEH,  9CFI,  9CCV, 
9CFY.  9CGK,  9CHN,  9CMK.  9CXP,  9DKY.  9DPF, 
9DQM,  9DTE,  9DYG.  9DZW.  9DGK.  9EBT,  9FM.. 
OHM.  9IG,  9NU.  9PW,  9QF,  9UH,  9YU.  9ZAF.  9ZN, 
fone  6ZA,  6ZX.  CXB,  7ZU.  9EBT,  C.W.  (BT3). 
Canadians:  3B V,  4AQ.  (4BR),  (4BV),  4DK.  5CN. 
(5CT),  5 HQ.  fone  4BV. 

Spark:  6ACR,  6AO,  6BIP,  6FH,  6QR,  7AFN, 
7 AW,  7KJ.  7LY.  7TW.  7UR,  7WG,  9AUU.  9AQE,. 
9CTW,  9FX,  9PN,  9XT,  9ZX,  Canadian  4FW. 
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Canadian  5CX,  Prince  Rupert,  B.  C. 

C.W.:  SIS,  5TJ,  5ZA.  5AEC,  6QR,  6QY,  6UW, 
€VA.  6VM.  6VW,  6ZI.  6ZO,  6ZR,  6ZX,  6ZZ,  6ABX, 
4AOI,  6ARB.  6AZF,  6BCG,  6BIQ.  6BUM,  6BNK. 
6BVN.  7AM,  7BC,  *BJ.  7BK.  7BQ,  7EB.  7GP,  7HZ. 
7JW,  7KE.  7LU,  7MF,  7NN,  1NY,  70E,  70T,  7PF, 
7QE,  7QN.  7RI,  7SC,  7SG,  7TQ,  7UD.  7WM,  7 ABB, 
7ADE,  7AEK,  7AFS,  7AIC,  7BKM.  8AB,  8BK.  8VM. 
8ZY.  8AZF.  8BIQ,  9BP,  9CP.  9DG,  9GK,  911.  9VV. 
«YI,  9ZT,  9AIX.  9AMI,  9ANQ,  9APW,  9ATN, 
9AVL,  9AVZ,  9AWM,  9AWT.  9BBF,  9BCF,  9BEY, 
9BIK,  9BJV,  9BQW,  9BZI.  9CCV,  9GSF. 

Spark:  6CN,  7HD.  7KJ.  7TM. 

Canadian*:  4AB,  4BT,  5BQ,  6CK,  6CN.  5CT.  5DI, 
*AC,  (all  C.W.) 


1AW,  Hartford,  Conn.  (All  C.W.) 
1ARY,  1BAS.  (1BIY),  (1BHW),  (1CMK),  1BRQ, 
1CFN,  1BRH,  (1QP).  (1BOM).  (1BKQ),  1AHZ, 
1AGK,  1CGO,  1PR,  (1XM),  1XP,  1BDI,  1XU, 
(1BGF),  (1ZE),  lOK.  (ION),  1BWJ,  (1BET), 
(1BWY),  flAJU).  Ill,  1BEP,  1GV,  1ASF,  1FM. 
1BZP,  (1IL).  1BAG.  1RU,  1RD,  1BEA.  1MD, 
1CCZ.  1BYN.  1CQZ,  1AZW.  2AAB,  2AGK,  (20M), 
2XAP,  2KW,  2XQ,  2UD.  2BEA,  2LO.  2ZL,  (2FP), 
2BGM,  (2BML),  2CKL,  2GK,  2AYV,  2CQZ.  2CCD, 
2 BUM.  2RZ.  2EL,  2CMG.  2ZK,  2APA,  2HJ.  2NZ, 
2TO.  2AWF.  (2AWL),2BQD.  2AVO.  2AFP,  (2BRB), 
2BFX.  2CMS.  2RM,  (2RY).  2ABD.  2CNZ,  2AXK. 
2KF,  2CBW,  2BBB,  2AWS.  /2WB),  (2AJF) 
(3AUW),  (3CN),  (8ANJ),  (3ZO).  8ARO,  8FS, 
(8BHM),  8ZW,  8BVC,  (8JH),  8CG.  3BG,  8GR, 
(8JJ),  8AFB,  8QV,  8HX,  8BZ,  8LP.  (8HW),  8CC, 
■3APD,  8APR.  8IW,  8BV,  8BIT,  8RF,  8BIY, 
(3BNU),  8GN,  (8XM),  8BAR,  8AJD,  8WF,  80T. 
8BA.  8BLF,  8ATG.  (8AGN),  8BJI.  (3HG).  8BVA. 
8BX,  8BQX,  4DL,  4YA,  4NT,  4IV,  4GH,  4BX.  4DL, 
4ID,  4DC,  4EA,  4BY,  4KM,  4HW,  (4LJ).  4IV, 
<6EK,  6XA,  5ZA,  5SK,  6XK,  5FV.  5ER.  5AA,  6GD, 
■6AAG,  6QY,  6EJ.  5XAD.  5ZAS.  SEA,  6ZAV,  6XAD, 
6KA,  7ZO,  8ZW,  8XE,  8BNJ.  8 YD,  (8AWP),  (8BO). 
8CEI.  8CJH.  8QI,  8BCY,  8AXC,  (8AQO).  8CGX, 
SAWZ,  8ZZ.  8AMQ,  8IB,  8BXH,  8WR,  8QK,  8CFP, 
8ASK,  8FM,  (8NB).  8ASV,  8BXX.  8AM.  8FJ, 
(8ADG).  (SZY),  8CWP,  8AAB,  8EO.  8BJV,  8BFM, 
8CJX.  8BVT,  (8CSE),  8CNW,  8AFG,  8ZAE,  8BFH. 
8CTP,  8BJC,  8DR.  8BAH.  8AIO,  8CBC.  8BUM, 
8CGU,  8BZY.  8BJX,  8ML.  8ALC,  8AAF,  8SB,  8ZD, 
8AKP,  8ACF.  8APT.  8SB,  8BZY.  8CEN,  (8QM), 
(8CUR),  (8BXX).  8CNW,  8SB,  (8HH),  8ARB, 
3AIM.  8PD,  8UK,  8XH,  (8ATU).  8BEF,  8CF,  8QK, 
80W.  8BPL,  8BVR,  8IQ,  8ZX,  8CJY.  8BMM,  8BFH, 
8LT.  8CYT.  8BRL.  8ZAF.  8AGO.  8VY,  8CTN,  8BU. 
8JQ.  (9ZN),  9ZAA,  9APS.  9CP.  9YAJ,  9DYN,  910, 
■9UU,  9BSL,  9CP,  9LZ,  9EI,  9PI.  9BED,  9UC,  9XM, 
9AAP.  9GL,  (911),  9QR,  (9AWM),  9BRK,  9GK, 
9DWK,  9AKD,  9CGK,  9DKY,  9BDS.  9AMI.  9YAJ. 
9PI,  9VK,  9BVL.  9DP,  9AYW,  9BCT,  9EBI,  9BCB. 
9IY.  9AIX,  9DOZ,  90X,  9CPY,  9CBA,  9FM,  9AFN. 
(9CTE) ,  9BRO.  9BCF,  9 XL,  9CR.  Canadians:  9AL, 
•9BH,  9BS,  3BP,  3PB,  8DH,  (3DS),  8K0,  2BG. 
(2AM),  9AW,  3C0,  3CN,  3JK,  3CP,  8JE.  4BV. 

ITS,  Bristol,  Conn.    (1  tube,  44  states) 

Spark:  8ABL.  MACF,  SAU,  8AEO,  8AFG, 
8AIB.  8AJT,  8AOI,  8APA,  8AWP,  8AWU,  8AXN. 
8AXQ,  8AXZ,  8BAH,  8BC0,  8BDA,  8BEP,  8BFV. 
8BGT,  8BM,  8B0V.  8BPG,  8BXC.  8BYP,  8CDI, 
8CEB,  8CER.  8CKV,  8COA.  8CVH,  8CYU.  8EO. 
8EU,  8EV,  8IN,  8JQ,  8KU,  SKY,  8LH,  8MZ,  801, 
8PU,  8RQ.  8TC,  8TJ,  8IJC.  8VQ.  8VW,  8YN.  8YU, 
9AAW.  9AC,  9ACB,  9AFK,  9AIR,  9ATU,  9AMK, 
9AMQ,  9AOJ,  9AVP,  9AZA.  9AZE,  9P.OO,  9BQQ, 
9BTX,  9BWS,  9BXC,  9CA,  9CDZ,  9CP,  9CW,  9DAG, 
9DHG.  9DHZ,  9DPB.  9DPJ,  9DWA,  9DXH,  9DXT, 
9JN,  9JX,  9KI,  9LF,  9MC,  9()F,  90N,  90R,  9PN, 
9TV,  9VZ.  9XF,  9YAK,  9ZC,  9ZN,  9ZV.  Canadians: 
3BP.  3F0,  3GE,  3GN,  3RO. 

C.W. :  4BK,  4BQ.  4BX,  4BY,  4CG,  4DC, 
4DL,  4EA.  4EB,  4EH,  4  EN,  4FG,  4  FT,  4GH, 
4GL.  4HW,  4ID,  4JK,  4JM,  4KC,  4KL,  4KM, 
4NT,  4YA,  5ADE,  5AEC,  5DA.  5DI,  5EK, 
6ER.  5ES,  5FV,  5GB.  5HK,  5HL.  5IK.  5IR, 
6JB,  6MB.  5M0.  5MY,  5NN,  5PV,  5PX.  5QY.  5SK, 
5SM,  6SU.  5TJ.  5UN,  5XA.  5XAD,  5XK,  5XR,  5XT, 
5 XV,  5ZA,  5ZAA.  5ZAS,  5ZAV,  5ZB,  5ZS,  5ZY, 
«BBH.  6BCR.  6KA,  CXAD,  6XH,  6ZH,  6Z0.  6ZZ, 
7NY,  7Z0,  7ZU.  (voice).  7ZV,  9AAP,  9AAV, 
9ACE,  9ACY,  9AEP,  9AEY,  9AFD.  9AFK.  9AFN, 
•9AFT,    9AHH.    9AIP.    9AIU,    9AIX,    9AIY,  9AJD, 


9AJP.  9ALP.  9ALW,  9AMB.  9AM H,  9AMI,  9AMK, 
9 AMU,  9ANF  (voice).  9ANI,  9ANQ,  9A0G,  9AON, 
9AOT,  9AOU,  9AP.  9APN.  9APS,  9APW,  9AQM, 
9AQZ,  9AR,  9ARU,  9ARZ.  9ASE.  9  ASF,  9ATE, 
9ATI,  9ATN,  9ATX,  9ATZ,  9AVZ.  9AWF,  9AWM, 
9AWS.  9AWZ,  9AYS,  9BB,  9BBF.  9BCB.  9BCH, 
9BCT,  9BDB,  9BDS,  9BED.  9BEY,  9BFQ.  9BGH, 
9BIE.  9BIG.  9BIJ,  9BIK,  9BIL.  9BIZ,  9BJI.  9BJT, 
9BJV.  9BLG.  9BLO,  9BLT,  8BOG,  9BP,  9BPS. 
9BQW,  9BRK,  9BSP,  9BVP,  9BVZ.  9BWS.  9BXC. 
9BXL.  9BYA.  9BZI,  9BZN,  9CAH.  9CBA,  9CCM, 
9CDB,  9CEB,  9CEH,  9CFK.  9CGD,  9CGK,  9CGN, 
9CIT,  9CIY.  9CJA,  9CJC,  9CLN,  9CNE,  8CNS,  9CTA, 
9CTR,  9CP,  9CPY  9CR,  9CTB,  9CTE.  9CVO.  9CXP, 
9CZY,  9DBL,  9DCT,  9DDY,  9DFB,  9DGE,  9DGQ. 
9DHZ,  9DJB,  9DJM,  9DKY,  9DMJ,  9DNH,  9DOK. 
9DPF,  9DPJ,  9DQU,  9DR.  9DRR,  9DTE,  9DVN. 
9DXT,  9DYN,  9DZY,  9EBH,  9ECI,  9ECR,  9EI, 
9EJ.  9FM,  9FW,  9GK,  9GL.  9HM,  911.  9IL.  910, 
9KP,  9LH,  9LQ,  9LZ,  90F,  90X,  9PF,  9PI,  9PQ. 
9QU.  9SJ,  9UC,  9UF,  9US,  9UU,  9VK,  9VZ,  9WA, 
9WX,  9XAC,  9XAQ,  9XL,  9YAJ,  9YB.  9YF,  9YM, 
9YW,  9ZAA.  9ZAF,  9ZL,  9ZN,  9ZT. 

Canadian:  2AM.  2AN,  2AZ.  2BG,  2DN.  2EI,  2HG, 
3ACJ,  3AQ,  8BV,  SCO,  3CZ.  8DE.  SDH,  SDS,  8EI, 
SFC.  8GE,  SGK.  8JE,  8JH,  3JI,  8JK.  8KO,  8KP, 
8NB,  SOE.  8PB.  SSI,  SSX,  STA.  4BE.  4BV,  9AJ, 
9AL.  9AW,  9BV.  9EI. 


1CMK,  Holyoke,  Mass. 

C.W.:  4BK,  4BQ,  (4BX),  (4CG).  4C0,  4CY.  4DL, 
4DQ,  (4EB).  4EH,  (4FT),  (4GE).  4GL,  4GZ,  4HI. 
(4HW),  4IV.  4JK,  4JL,  4JM,  4KK,  4LJ,  4MN, 
(4NT),  4BSB.  4YA,  5BN.  5DA,  (6DI).  6D0.  5 EG, 
(5EK),  5EL.  6ER,  (5FV) ,  BHL,  5HY,  51R.  (5JB). 
6KC.  5MO.  5MY,  5NB,  5NN,  5NV,  5PB,  (6PX),  5QI. 
5QY.  5SF,  5SK.  6SM,  (5TC).  (5TJ),  (5UK),  6UO, 
6VA.  6AAG,  5ADE,  6XA,  5XK.  5XT.  5XV,  5XY, 
5ZA.  6ZB.  6XAD,  5XAE,  5ZAB,  6 ZAP,  5ZAS.  6ZAV, 
6CC,  6KA,  6PD,  6BBH,  6BSA.  6ZH.  6ZZ,  6XAD, 
7SC,  (7ZO),  (8AA),  (8BO).  8HH,.  (8HN),  (8IJ), 
8JQ,  (8KU).  8LS,  (8NB),  (80E),  80M,  80N, 
80W.  8QC,  (8QK),  (8SB),  ( 8SP ) ,  8SZ,  (8UK), 
(8UR),  (8VQ),  (8VY).  8ABX,  (8ACH) ,  8ADZ, 
8AER.  (8AFM),  (8AGO),  (8AHK),  8AHR,  (8AIH), 
(8AIW),  8ALF,  (8AMM)  8AMR.  (8ANE) , 
(8ANN),  8APE,  (8ASK),  (8AWT),  8AWZ, 
(8AXC),  8AXX,  (8AZD),  8AZF.  8BDO.  (8BDV), 
8BEP,  8BFR.  8BFX.  (8BH0).  (8BJV),  (8BKE), 
(8BMK),  (8BMM).  (8BNY),  (8BNT),  8BOA, 
8BOW,  (8BPN),  8BRC,  8BRM,  8BSY,  (8BTL). 
8BTR.  8BUT.  8BVR,  8BVT,  (8BWA),  (8BWK), 
(8BYF),  8CBC,  (8CBX),  8CCR,  8CEI.  8CGM, 
8CGN.  (8CGQ),  (8CGU),  8CIA,  8CIM.  (8CIX). 
(8CJH).  8CJS,  8CKN.  (8CKO).  (8CMI),  8CMY 
8CNW,  8COI.  8CPX,  8CQO,  8CQY,  8CRB,  (8CTP) 
(8CUM),  (8CUR),  (8CUS),  (8CUU),  (8CYT) 
8CYV.  8CZC,  8CZZ.  8DAA.  (8DAE),  8DAT,  (8XE) 
(8YN),  8YU.  (8ZZ),  8XAU,  9AP,  9AR,  9BP  9CG. 
9CP.  9CR,  9DV,  (9EI),  9EJ,  9GF,  9GK.  9GL,  9HM. 
(911),  9IY,  9KM,  (9LE),  9LH,  9LQ,  9LZ.  80X,  9PF, 
9PI,  9PN.  9PS,  (9PW),  (9QF),  9UG,  (9US), 
(9UU),  9VK,  (9VZ),  9WC,  9WX.  9AAG,  (9AAP), 
(9AAV),  9AAW,  9ABU,  9ACE  9AFD,  9AFK, 
9AHH,  9AIP,  (9AIU),  (9AIX),  (9AIY).  9AJF, 
9AJP.  9AKD,  9AKU,  9AMH.  9AMI,  9AM0,  9AMT, 
9AMU.  9ANF,  9ANQ.  9AOG,  (9AON),  9A0T. 
(9AOU),  (9APS),  (9APW),  9APZ,  9AQM.  (9AQZ), 
9ARG,  9ARK,  (9ARZ),  (9ASE),  (9ASN),  9ATN, 
9ATZ.  (9AUA),  (9AUL),  9AVM,  (9AVZ), 
(9AWM),  (9AWS),  (9AXA).  (9AXU),  (9AYH), 
(9AYS),  9BAH,  9BAK,  9BCH,  9BCT,  (9BDS), 
(9BED).  (9BFG),  9BHD.  9BIA.  (9BIE),  (9BIJ). 
(9BIK).  9BIL,  9BJI,  9BJR,  9BJT,  9BJV,  (9BKJ), 
(9BLC).  (9BLG).  9BLT,  9BLY,  9BN0.  9BQY, 
9BRK,  9BRL.  9BR0.  (9BTA),  9BVL.  (9BVP), 
(9BWF) ,  9BWS.  9BZI.  (9BZN),  9CAH,  (9CBA), 
9CBS.  9CCM.  9CCS,  9CCV,  9CEE,  9CEH,  9CFK, 
(9CGK).  9CGN.  (9CHN),  (9CIP),  (9CIY),  9CJ A, 
9CJC.  9CLZ,  9CMK,  9CNF,  (9CNS).  9CNV,  9CPY, 
9CQM  (9CTE).  (9CTR),  9CUC,  9CVI,  (9CV0), 
9CW0,  9CXP,  9CXV,  (9DBL).  9DBV,  9DCF. 
(9DCT),  9DDY,  (9DFB).  9DGE,  (9DGQ),  (9DJB), 
(9DJ0).  (9DKY).  9DNH.  9D0F,  9DPL,  9DQU, 
9DST..  9DSM.  9DSW,  (9DSX),  (9DUG),  9DVN, 
(9DVW).  9DWM,  9DWQ,  9DWW.  9DXN,  9DXT. 
9DYN,  9DYY,  9EBH,  9EBI.  9ECE,  9XL,  9YB,  9YM, 
(9YU ) ,  (9ZL).  9ZN,  9XAC.  9XAQ,  (9YAJ),  9ZAA, 
9ZAF. 

Spark:    (9HO),    (9XT),  (9ZN). 
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2CAD,  Bayonne,  N.  J. 

C.W. :  1AW.  1CK,  ICY,  1GV,  1HK,  IMA,  1MV,  ION. 
1PM.  1QP,  1RD.  1XU.  1XX,  1XZ,  1ZW,  1ACD, 
1ADP,  1ARY,  1ASF.  1AUB,  1AUN,  1AZW,  1BAS, 
1BDI,  1BES,  1BGI,  1BHO,  1BJN,  1BQI,  1BRQ, 
1BSZ,  1CAC,  1CJA,  1CIK,  2X1,  2AWF,  2CHG,  3AB, 
3BG,  3BV,  3BX,  8BZ,  3CO,  8GK,  3JJ,  30E,  3RF, 
3SU,  3SZ,  3ZZ,  8ACQ,  8ADP,  8  A  PR,  8AUU.  8AVA, 
3BHL,  3BLF,  3BNG,  3BNU,  3BSB,  8BVA,  3BVC, 
4BX,  4BY,  4CG,  4 FT,  4JD.  4JK,  4JY.  4KK,  4 KM, 
4NT,  6DA,  5DI,  5EG,  5EK,  6ER.  5FV,  5HH,  5SM, 
6TJ,  5XA,  6XK,  5ZA,  5ZB.  5AAG,  5ADE,  6AFO, 
6ZAS,  6TU,  6ZZ,  6XAD,  7XU,  8AX,  8CF,  8FQ,  8FT, 
8HH.  8IQ.  8KG,  8KM,  8MZ,  8NB,  8NV,  80E,  80W, 
8RJ,  8SB,  8SP,  8SZ,  8TX.  8UF,  8UZ.  8VE,  8VY, 
8XJ,  8  YD,  8YN,  8YM,  8ZD,  8ZY,  8ZZ,  8ACF, 
8ACH,  8AFD,  8AFF,  8AGO.  8AIO,  8AIW,  8AJP, 
8ALC,  8AME,  8AMM,  8ANB,  8ANY,  8APV,  8AQO, 
8ASL,  8ASV,  8ATU,  8AUE,  8AVJ,  8AWX,  8AWZ, 
8AXB,  8AXC,  8AXR,  8AZD,  8AZF,  8BDU,  8BEF, 
8BEK,  8BEO,  8BFR,  8BFX,  8BGJ,  8BJS,  8BKE, 
8BLC,  8BMK,  8BMM,  8BNU,  8BOR,  8BRC,  8BRF, 
8BRL,  8 BSE,  8BTU,  8BTX,  8BUC,  8BUM,  8BVR, 
8BVT,  8BWA,  8BXH,  8BXT,  8BYN,  8CAZ,  8CCU, 
8CEI,  8CEP,  8CEV,  8CFP,  8CJX,  8CIX,  8CKM, 
8CKO,  8CLK,  8CMI.  8CRB,  8CTL,  8CTN,  8CUC. 
8CUD,  8CVE,  8CXT,  8CYU,  8DAE.  8DAT.  9AA, 
9AP,  9BP,  9CR,  9DP,  9DR,  9EI,  9EP,  9FM,  9GL, 
911,  9IO,  9KM,  9LQ,  90F,  90X.  9QB,  9QF,  9UC, 
9UH,  9UU,  9XU  fone,  9ZN.  9AAP,  9  A  EN,  9AFT, 
9AHH,  9AIX,  9AIY,  9AMI,  9AMT,  9AOU,  9ARZ, 
9ASD,  9ASE,  9AVP,  9AWF,  9AWM,  9BDS,  9BED, 
9BFG,  9BHD,  9BIE,  9BIK,  9BRK,  9BTT,  9BVN, 
9BVP.  9BZI.  9CAN,  9CBA,  9CCV,  9CFI,  9CJA, 
9CLN,  9CTE,  9CXP,  9CVE,  9DBV,  9DCU,  9DFB, 
9DGE,  9DJM,  9DKY,  9DOJ,  9DQU,  9DVN,  9DWK, 
9DWM.  9DWY,  9DXN,  9DZW,  9XAC.  Canadians: 
SDH,  8XN,  8KO. 

Spark:  1CNI,  8ACY,  3AIC,  3BEI,  8TJ,  8BDA, 
8BFG,  9CP,  9AVP,  9AAW,  Can.  8BP. 

Daylight  C.W. :  1XM,  1AGH,  1AJP,  1AUD,  1AYQ, 
1AZL,  1BKA  tone,  1BFT,  1BOM,  1BWJ,  1CMK 
8CC.  8CG.  8HK,  SOT,  8QV,  8XM,  3YO,  8ZO,  8ACC, 
8AFB.  8AJJ,  8BEC  8BHH.  3BIJ,  8BTK,  8HJ,  8VQ, 
8XE,  8AMQ,  8AXN,  8BEP,  8BFM,  8CUR,  9CP, 
9AUA. 


2AM,  8BV,  SDH,  8GK,  8NB,  8NS,  8XN,  9  A  J,  9AL. 


2PK,  New   York   City    (One  WD11) 

1AW,  1CV.  1DV,  1GL,  1IL,  1 JT,  1PR,  1SD,  1SQ. 
1XU,  1XZ,  1YK,  1ACH,  1ADP,  1AFP.  1AIL,  1AJU, 
1AOK,  1APE,  1AUN,  1AWE,  1AWQ.  1AWW,  1AYZ, 
1AZL,  1AZW,  1BDI,  1BEA,  1BEP,  1BES,  1BKA, 
1BKQ,  1BLN,  1BOM,  1BQK.  1BRQ,  1BWJ,  1CAC, 
1CDO,  1CIK.  1CJA.  1CJH,  1CMK,  1CPN,  1CIV. 
3AB.  3AK,  3BA.  8BV,  3BG,  8BX,  3BZ.  8CG,  8FS. 
8GO.  8GK,  3HG,  3IW,  8MB,  8MK,  80E,  80K,  80T,  8QV, 
3RW,  3SU,  8VV,  8WF,  8WS,  3XM,  3YO,  8ZO, 
3AAY,  8AAO,  3 ACQ,  8ACY,  8AFB.  3AFM,  3AFW, 
3AGD,  3APR,  8ATG,  8ATM,  8ATV,  8AUW,  8AVA, 
8AVC,  3BEI.  3BFU,  3BFQ.  3BHM.  3BIF,  8BIJ, 
3BLF,  3BMJ,  8BNU,  8BVA,  8CAO,  8CAQ,  8CBN, 
8CDG,  4BY,  4BX,  4EB,  4EH,  4 FT,  4KM.  4NT,  4YA. 
5DO.  5EG.  5EK,  5ER,  5FV,  5KC,  5MO.  5SG,  5SM. 
5XD,  5XK,  SAAB,  5AAG,  5ZAS.  6KA,  6ZO,  6ZZ, 
7ZO,  8AB.  8BK,  8CC,  8CK,  8FQ,  8GT,  8HH,  8IB, 
8KG,  8KH,  80R,  80W,  8PT,  8QC,  8QK,  8RJ,  8SB, 
8SP,  8UH,  8UK,  8XE,  8XU,  8YM,  8YU,  8ZC,  8ZD, 
8ZN,  8ZV,  8ZY,  8ZZ,  8AAC,  8AAD,  8AAF,  8ABX, 
8ACH,  8ADG,  8ADP,  8AER,  8AFD,  SAFE,  8AFG, 
8AGO,  8AGV,  8AHR,  8AIG,  8AIO,  8ALU,  8ANB, 
8AMP,  8AMQ.  8APT,  8APY,  8AQO,  8ARD,  8ASV, 
8ATU,  8ATX,  8AUE,  8AVD,  8AVK,  8AWP,  8AWR, 
8AWT,  8AZF,  8AXR,  8AZD,  8AZT.  8BDA,  8BDV, 
8BEF,  8BFN,  8BGJ,  8BGL,  8BJC,  8BJX,  8BLF, 
8BNU,  8BNY,  8BPL,  8BRN,  8BRQ,  8BTR,  8BUZ, 
8BVT.  8BXH,  8BYF,  8BZH.  8CDZ,  8CGM,  8CKO, 
8CLK,  8CMY.  8CNN,  8CPD,  8CRB,  8CUD,  8CUN, 
KCUR,  8DAA.  8DAT,  9AP,  9BG,  9BP,  9CA,  9EI, 
9FM,  9GK,  911,  910,  9JN.  9LE,  9LZ,  90X.  9PI, 
9UC.  9WC.  9YB,  9YM,  9ZL,  9ZY,  9AAF,  9AAP. 
9AFL),  9AFK,  9  A  FN,  9AHH,  9AIP,  9AIX,  9AIY, 
9AJP,  9AKU,  9ALW,  9AMI.  9AMT,  9 AMU,  9ANQ, 
9AOM,  9A0T,  9AQR.  9AQM,  9ARG,  9ARZ,  9ASF, 
9AUL.  9AWM,  9AWS,  9AXU,  9AZA,  9BAA,  9BDS, 
9  BED,  9BEH,  9BHD,  9BIE,  9BIK,  9BJV,  9BKY, 
9BLT,  9BMN,  9BNG,  9BN0.  9BPS,  9BRK,  9BTH. 
9BUE,  9BZI,  9CAO,  9CBA,  9CCM,  9CGN,  9CJC, 
9CRD,  9CTE.  9CTR,  9CUR.  9CVO,  9CVR,  9DBL, 
9I>DW.  9DFB,  9DGE,  9DKY,  9DNH,  9DRR,  9DTH, 
9DVN.    9DWM,    9ECR,    9YAJ,    9ZAC.  Canadians: 


3AIH,  Audubon,  N.  J.   (One  Tube) 

Spark:  4FB,  4FD,  4GN,  5XA,  SAAB,  9CP,  9JN, 
9LF,  90F,  9TV,  9VZ,  9YJ,  9ZN,  9AAW,  9AIR. 
9AMK,  9AQE.  9ARG,  9AVP,  9AWT,  9AZA,  9AZE. 
9AZF,  9BOO,  8CZL,  9DHG,  9DHZ,  9DMJ,  9DXT, 
Can.  8BP. 

C.W. :  4BB.  4BX,  4 BY,  4CC.  4DC,  4DL,  4DQ.  4EA, 
4EB,  4EH,  4 EL,  4EU,  4FG,  4FJ,  4 FT,  4GH,  4GL. 
4 HZ,  4JK.  4JM.  4KC,  4KL,  4 KM,  4NT,  40B,  5DA, 
SDN,  5D0,  5EG,  6EK,  5ES,  FV,  5IK,  SIR,  5JL, 
5KP,  5MA,  6MO,  5NV,  6PX,  6QY,  SSM,  6TC,  5 UK, 
SWE,  5XA,  6XB,  5ZB.  6ZS,  SAAB,  6ABH,  5ADE. 
5AEC,  SAWS,  5XAD,  5ZAS,  5ZAV,  6KA,  6XAD, 
7AD,  7Z0,  7ZU,  9BP,  9CP,  9CR,  9DZ,  9EI,  8EP,  9FM, 
9GK,  9GL,  9HM,  9HW,  911,  910,  9LE,  9LF,  9LZ, 
9NU,  90X,  9PF,  9PI,  9PQ.  9QF,  9SJ,  9UC,  9UF, 
9US,  9UU,  9VZ,  9WC,  9WX,  9YW,  9YM,  9ZN,  9ZY, 
9AAP,  9ABB.  9 ABM,  9AIX,  9AIY,  9AJP,  9AJU, 
9AKG,  9ALP,  9ALW,  9AMB,  9AMH,  9AMI,  9ANQ, 
9AOG,  9A0U,  9AP0,  9APS,  9APW,  9AQA,  9AQM. 
9AQZ,  9ARG,  9ARR,  9ARZ,  9ASD,  9ASE,  9ASF, 
9ASN,  9ATN.  9AVZ,  9AWF,  9AWM.  9AXA,  9AXU, 
9AZP,  9AZW,  9BAA,  9BAK,  9BBB,  9BCF.  9BDR, 
9BDS.  9BED.  9BFG,  9BHD,  9BIE,  9BIK,  9BIL, 
9BIZ.  9BJI.  9BJT,  9BKH,  9BKJ,  9BPS,  9BRE. 
9BRK,  9BRS,  9BSZ,  9BTA,  9BVP,  9BWA.  9BYA, 
9BZI,  9BZN,  9CBA,  9CCV,  9CEB,  9CEE,  9CFI, 
9CGK,  9CGN,  9CIN,  9CKM,  9CTE,  9CTF,  9CVI, 
9CVO,  9CXP,  9CXZ,  9CYM,  9DBV,  9DCR,  9DCW, 
9DFB,  9DGE,  9DGN,  9DGQ,  9DJB,  9DJF,  9DJM, 
9DKY,  9DNH,  9DPJ,  9DQU,  9DVL,  9DVN,  9DVW, 
9DVY,  9DWK,  9DWM,  9DWQ,  9DXN,  9DYW,  9DZW, 
9DZY,  9ECR,  9XAQ.  9ZAA.  Canadians:  2HG,  8BV, 
SCO.  3DE,  SDH.  8DS,  3EI.  8JT,  8XN,  3YH,  9AC, 
9BJ,  9BV. 

3CDG.  142  N.  50  Street.  Philadelphia,  Pa. 

C.W.  1FD,  1GV,  ILL,  1IT.  (1QP).  1RD.  1WZ, 
1XM,  1XP,  1XU.  1YK,  1ZE,  1AHZ,  1AOK,  (1AWB). 
1AWW,  1AWZ.  1BDA,  1BDC.  1BDU,  1BJN,  1BJW, 
1BNT,  (1BOM),  1BKA,  1BKQ,  1BWJ,  1CBJ, 
1CCZ,  1CDO.  1CGO.  1CJA.  1CNF,  1CNI,  1CSM, 
1CWP,  SDA.  SDL,  SEK,  6ER,  6FE,  6SA,  5TC  6ZA, 
5AAM,  5ADE,  6KA,  60R,  6ARD,  6BKA,  6XAD, 
7LU.  7NY,  7AEA,  8BO,  8BT.  8EO,  8GV,  8HH.  8HJ, 
(8IB),  8JO,  80W,  8PU,  8PT,  8QK,  8SB,  8SP,  8VY, 
8XE,  8ZA,  8ZZ,  8ACQ,  8AGO,  8AIM,  8ALT.  8ANB, 
8AQ0,  8ASV,  8ASY,  8AWZ,  8BBB,  8BDV,  8BCF, 
8BCK,  (8BCY),  8BGF,  8BJX,  8BXH,  8BZY,  8BZZ, 
8CBC,  8CEI,  8CEK,  8CGM,  8CGO,  8CGP.  8CGU, 
8CLK,  8CMI,  8CUK,  8CWR,  8CYO,  9E1.  9HJ,  911, 
9PF.  9PW,  9TM,  9UA,  9UU,  9XL,  9AAP,  9AAQ, 
9AAX,  9AEK,  9AFK,  9AHH,  9AIX.  9 A IX,  9AIY, 
9AMA,  9AWM.  9ANG,  9ANU,  9APS.  9ARK,  9AWF, 
9AXY,  9BCF.  9BED,  9BEO,  9BHW.  9BIZ,  9BJR 
9BMK,  9BRK,  9CAH,  (9CBA),  9CCM,  9COI,  9CXP, 
9DDJ,  9DDY,  9DMM. 

4KT,  Carolina,  Porto  Rico 
All  O.W.:  1AZW,  1BET,  1BGF,  1BRQ.  1CDO. 
1CMK,  1CNF,  1CRQ,  ICY,  III,  1XZ,  2AAO,  2ABD. 
2AFP,  2AJW.  2AYV,  2BLF,  2BJO.  2BRB,  2BRC, 
2CBW.  2CCA,  2  CCD.  2CFB,  2CQZ,  2EL,  2UE. 
2WB,  2ZK.  2ZL,  3AAY,  3ANJ,  SAQR,  8BA,  8BFU. 
3BLT,  8BG,  8BLF,  3BZ,  8CG,  8DH,  8JJ,  80T, 
8XA,  8XN,  3Z0,  4BC.  4BX,  4BY,  4DL,  4EA,  4EB, 
4EL,  4 FT,  4ID,  4JZ,  5CK,  SDA.  5KB,  SMO,  SQM. 
BTJ,  5XAD.  5ZAP.  5ZAV,  5ZB,  8 AD,  8AFD,  8ASV, 
8ATC,  8BUT,  8CUR,  8HJ,  8KG,  8MM,  8QK,  8UF, 
8XE.  9ANB,  9APW,  9AUL,  9AXB,  9BDS,  9BED. 
9BIK,  9BP,  9BXH,  9CFI,  9CJA.  9CK0,  9DEF, 
9DWK.  9LQ,  9LY.  9PF,  9PI.  9XAC,  9ZN,  9ZT, 
Pse   write   if  interested. 

401,  San  Juan,  P.  R. 

Spark:  4BC,  8BDA. 

C.W.:  ICY,  1GV,  1HK,  1ZE,  1AZW.  1BAS. 
1BDI,  1BET.  1BKA,  1BRQ,  1BWJ,  1CIK,  1CNF, 
1CXX,  2FP,  2GI,  2HJ,  2LO,  2UD,  2AGC,  2AHO. 
2AJW,  2ATB,  2AVU.  2AYV,  2AZC,  2BJO,  2CBW. 
2CCD,  2CKL.  2CPD,  2CQZ,  3 AS,  3BG,  3BZ,  SDH, 
30T.SAQR,  3BHM,  3BIJ,  3BLF,  4BX,  4BY,  4DL, 
4EA.  4 EN,  (4FT),  4GL,  4JM,  40B,  4YA.  5FV, 
f)IK,  5PX,  5SF,  5TJ,  BZB,  5ZS,  5AEC.  6KA,  6XAD, 
(no  sevens).  8AB,  SAM.  8BK,  8FQ,  8FT,  8GK, 
SIB.  80W,  8VE.  8VQ,  8XE,  8ZZ.  8ACU.  8 AFD, 
8AIM.  8AMM,  8AQO.  8ASV.  8ATU,  8AXB,  8AXC. 
8BFM.    8CUR,    8DXN,    8XAE.    9AA.    9AL.  9AW, 
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9CP,  9EI,  9EJ.  911.  9LQ,  9PN,  9 PS,  9ZN.  9AAP. 
9AFK.  9AHH,  9AMI,  9A0U,  9AQN,  9AUL.  9BDS, 
9BEY,  9BTT,  9BZL  9DFB,  9DKY,  9DQU,  9DWQ. 
9DYN,  9ZBI. 


4MY,  4  East  13th  Street,  Atlanta,  Ga. 

AU  Spark:  1B0Q.  1CJA.  1CNI,  2FP,  2GV, 
2NS,  (20M),  2WB,  2AJE,  SJK.  80T.  SSU,  8ZM, 
8ACY,  8AHK,  SAOV,  8ARN.  SAWF,  8BVC.  8CCB, 
4FB,  4FD.  4GN,  4SK,  4 EL,  6AE,  SAL.  6AO,  5AQ. 
6BK,  5DA.  5DG,  6DO,  6EK,  6FP,  6FV,  6GD, 
(6GK),  610,  6IR,  613.  6JB.  (5JF),  5JI,  5JL. 
6KM.  6LB.  6MD,  6MX.  6NC.  601.  60W,  60Z, 
6PE,  6PP,  5QQ.  6QS.  6QY.  BRO.  5RZ,  5ST.  6TL, 
6TP,  (5TU),  6UC,  5UD,  SUE,  6 UK,  (6XA),  5XV, 
(5YG),  (5ZA),  6ZC,  5ZL,  6ZR,  6AAB,  BAAR, 
(6ACQ),  6  A  EC,  (6XAC),  (5ZAW),  6KA,  6XAD, 
7BB.  70T,  8AJ,  8AR,  8 CO,  8CS,  8EO,  8EV,  8EW, 
8JG,  8JX.  8KJ,  8MZ,  8RQ,  8RR.  8SB.  8 TV,  8UC, 
8VQ.  8VW,  8YU,  8ZE.  8ABL,  8AEO.  8AFG,  8AHV, 
8AIB.  8AIT.  8ANB,  8ARS,  8AVI,  8AWU,  8AXN, 
8AYM.  8AXQ.  8AZW,  8BAH,  (8BBU),  8BVD, 
(8BEP).  8BGT,  8BW,  (8BXC),  8CAH.  8CGV, 
8CKV,  8CKX,  8COA,  8CYD.  8DWA.  9AU,  9BP, 
(9CA),  9CP,  9CY,  9DX.  9 EX,  9GF.  (9H0).  9HT, 
9HZ,  9IV,  9KY,  9LF,  9MC.  90F,  90N,  90R,  9PD, 
9PE,  9RR,  9  TV,  9UH,  9UU.  9UZ,  9VZ,  9YG, 
9YM,  9ZN,  9AAR,  9AAW,  9ABM.  9ABV,  9ACB, 
9AEG,  9AFK,  9AFW,  9AHO,  9AHZ,  9AIP,  9AIR, 
9AIF,  9AJB,  9ALX,  9AMK,  9AMX,  9AOA,  9AOJ. 
9AOT,  9APS,  (9AQE),  9ARG,  9ARZ,  9ASG,  9ASJ. 
9ASE,  9 ATX,  9AVH,  9AVP,  9AWP,  9AZA,  9AZE, 
9AZF,  9BAB,  9BAH.  9BCX.  9BED,  9BEF.  9BEP, 
9 BEY,  9BIK.  9BKK,  9BLG,  9BME,  9BMN,  9BOO. 
9BPV,  8BRT,  9BRW,  9BVO,  9BWS.  9BSN,  (9BXC), 
9BXE,  9CBU,  9CTW,  9CZL,  9DAJ,  9DAK,  9 DAP, 
9DAY,  9DBK,  9DCY,  9DCP,  9DCW,  9DDZ,  9DFF, 
9DFZ,  (9DGW),  9DHB,  (9DHZ).  9DKQ,  9DMJ, 
(9DNC),  9DQQ,  9DRM,  (9DSD),  9DSM,  9DUA, 
9DWA,  (9DWX).  9DXE,  (9DXK).  9DXV,  9DZY, 
9XAC,  9YAK,  9ZAF. 


5BD   &   5TI,   Arlington,  Texas. 
(All  districts  on  1  tuba) 

C.W.:  1BWJ,  1CNF,  1BNL,  2AFP.  2BWJ,  2BJO, 
2 CCD,  2WB*  2WR.  2ZK,  8ARC.  8BLF,  8BZ,  8SU, 
8TJ,  SYO,  4BK,  4CY,  4DL,  4EB,  4 EH,  4 EL,  4 FT, 
4IV,  4JF,  4TA,  4XD,  5ABH,  6AEF,  6DO,  6GM, 
6GN,  61K.  6JB.  6NK.  6QT,  6RR,  6SZ,  6TJ,  6VO, 
6 XV,  6BBH,  6CC.  6XWI,  (6XAD?),6ZO,  6ZZ.  7PF, 
7ZF  QRA  7,  7ZO,  8AEA,  8AGO,  8AHE,  8AHR. 
8AMB,  8ANB,  8AIX,  8AJO,  8AJH,  8AJY.  8ASV, 
8ATC,  8AWS,  8AXB.  8AXC,  8AZB,  8AZH,  8BGJ. 
8BHO.  8BK.  8BO,  8BRM,  8BJV,  8BYF,  8BZD, 
8CAB.  8CGM,  8CGX,  8CIA,  SCKO,  8  CP,  8CVE. 
8DAK,  8ER,  8EP,  8FG,  8FV,  8GP,  8HF.  8HH, 
8LF,  8MP,  8PT,  8QK,  8SB,  8TT,  8WU,  8XAK, 
8ZN,  8ZW.  8ZY,  9  A  HE,  9ASB,  9  AMU,  9APW, 
9BIE,  9BWS,  9CCM,  9CDA,  9COW,  9CWC,  9DDY, 
9DKW.  9DYG,  91NF,  9JC,  90T,  90X,  9YAD, 
Canadians   3BV,   8DH,  STY. 

5ZAV,  Oklahoma  City,  Okla.  (Every  Dist.  Workad) 

C.W.:  1BDI,  ICY,  (III),  2BMR,  (2BQD),  2FP, 
2GK,  2QV,  20M,  (8AAY),  8 APR,  8APW,  SBGO, 
8BLF,  (8BVA),  8HD,  (8HG),  8CC,  8KF.  SOT. 
SXM,  4BR,  4  BY,  4CG,  4EB,  4 EI,  4EH,  4 FT,  4GH, 
4JK,  4JM,  (4KC).  4KF,  4YA.  (6JB).  (5MY), 
<5P0).  (5XV),  (6ZA),  6ATQ,  6BCR,  6BSA, 
<6BVG),  6CC,  6EA,  6EB,  (6IF),  6JD,  6KA,  (6TC), 
6XAD,  6ZH,  tZI,  6ZZ,  (7ABB),  7JW,  7ZO,  8ACF, 
SADY,  8AER,  8AAF,  8AGC.  8AFD,  (8AIT), 
«AIH,  (8ALC),  8ALT,  8APT,  8AQO,  8AKC,  8ASD, 
(8ASV),  8AWP.  (8AWZ).  8AXB,  8AXC,  (8AZD), 
8AZF,  8BDV,  (8BCH),  8BDB,  (8BE0),  (8BEF), 
8BEK,  8BFM,  8BOI,  8BTL,  8BSC.  8BTR,  8BTV, 
(8BVR),  8BVT,  8BSY.  8BWL,  8BYF,  8BWK, 
SB  PL,  (8CAB).  8CGX,  8CKM.  (8CMI),  (8CYB), 
8CYT,  8 CUR,  8DAE,  8DEY,  8AB,  8AD.  8BO,  8BF, 
SBK.  8CF.  8CI,  8CQ.  8CY,  (8FT),  (8FQ),  8HT, 
8HH,  (8IQ),  (8ID),  8IB.  8JU,  8KG,  (8NB),  801, 
(8QK),  8SB.  8SP,  (8UZ),  8VY,  8WV.  8XE.  8YU, 
(8ZAF),  8ZW,  8ZY,  8ZZ,  (9AQZ).  (9BJV),  (9BEO), 
<9BSZ),  (9BZI),  (9BFG),  (9BDS),  (9BVY), 
(9CV0),  (9DJB),  (9BP),  (9ECI),  (9CR),  (9UU), 
<9YU),  9ZN.  Canadians  (8BV),  SCO.  (8DH),  8 DR. 

5DL  2209  Axis  Ave..  Fort  Worth,  Texas 

C.W.:  1AW,  (III),  1XM,  1XU,  1XZ,  1XX,  1AAW, 
1BKA,    1BWJ.    <1CMK>.    (1CNF),    1CXX,  2BV, 


2CC,  2  EL,  2GR,  2NZ,  20S,  2QV,  2UD,  2WR, 
2ZK,  2AFP,  2ASO,  2BQD.  2CBW,  2CCD,  2CKR. 
2CMA,  2CQZ,  8BZ,  8CA,  3HG,  8HL,  8JT,  (80T), 
SQV,  SPZ.  8SD,  8XM.  SYO,  8ZW,  8AAY,  8 APR, 
8ATZ,  8AUW,  8BEF,  SBGT,  (8BHM),  8BIP,  3BLF 
8BVA,  8BZA,  4BX,  4BY,  4CG,  4CO,  (4EB),  4 EH, 
4ES,  4FG,  4GL,  4GS,  4HW,  4ID.  4JZ,  (4KC), 
4NT,  4UR,  4YA,  (6EK),  (6EL),  6FV,  513,  (BJB), 
(6PV).  (6TA).  6TJ,  6UO,  6VY,  5XK,  6XU,  6XV. 
(6AEC),  6ANO,  6AH,  6CC,  6 FT,  6GR,  6GL,  (6JD), 
6U,  6IU,  6ZH,  6ZX,  6AAG  6AJH,  6ALG,  6ANP, 
6AVD,  6AWP,  (6AWT),  6BAW,  6BCR,  6BMD, 
6BOE,  6BQC,  6BQZ,  6BSA,  6BUG,  6BVG,  6XAD, 
6ZAC.  7GW.  7ZO,  7ZU,  8AA,  8AE,  8BK,  8BO, 
8CF,  8HJ,  8IB.  8IX.  8ML,  8QK,  8RO,  (8VY), 
8XC,  8YD,  8YU,  (8ZY).  8ZX.  8AED,  8AGZ, 
(8AIM),  (8ALC),  (8AME),  8ANB.  8AQO,  8AXC. 
8AXD,  (8AZD),  8AZF,  8BDV,  (8BJK),  8BKE, 
8BNZ,  8BTL,  (8BVR),  (8BWA),  8BXA,  8BXX, 
8BYF,  (8BYN),  8BZY,  8CFX,  8CGX,  8CJD,  8CKM, 
(8CK0),  8CPD,  8 CUR,  8CUU,  8CYT,  8ZAG,  9EI, 
9GR,  911,  (9YU),  9ZL,  9ACB,  9AGZ.  9AGR,  9ALY, 
9ANW.  (9AOG),  (9AON).  9APS,  (9APW), 
(9AQM)  (9ARJ),  9ASE,  (9ASN),  9ATE,  (9ATZ), 
(9AWM),(9AYS),  9BHD,  9BIE,  (9BIK),  (9BVY). 
9BZZ,  9CBA,  (9CCV).  9CES,  9CFC,  9 CFG,  9CGK, 
(9CGL),  9C1Y,  9CKP,  (9CLZ),  9CMA,  9CTR, 
9CVO.  (9DBV),  (9DDY),  (9DEF),  9DKY.  9DTA, 
9DYN,  (9ZAA),  Canadians:  (8BY),  8DH,  8GK,  4BK, 
(4BV).  9A1. 

SADL,  601  Asia  St.,  Baton  Route,  La.    (1  tuba) 
(Every  District) 

C.W.:  1ALW,  1CMK.  1CYJ.  1XU,2AWL,2BNZ, 
2BSL,  2CCD,  2 EL,  2NZ,  2UD,  2WB,  2ZK,  2ZL, 
8AFB,  3AQR,  8BHL,  3BIJ.  8BIY,  8BLF.  3BZ,  8CU, 
3HG,  3JJ,  80T,  8TJ,  3ZW,  4BB,  4BK,  4BQ,  4BX, 
4BY,  4BZ,  4CG,  4CY,  4DC,  4DL.  4DQ,  4EA,  4EB, 
4EH,  4 EL,  4FG,  4FS,  4 FT,  4GE,  4GH,  4HX,  41Z, 
4JK,  4JY,  4KK,  4KN.  4LJ,  4 NT,  4SK,  4XK.  4YA, 
6AAG,  6AAM,  5AAT,  6ABY,  5ACF,  BADE,  6AEC. 
6AEJ,  6BQ,  5 DA,  6DE,  SDN,  BEG,  BEK.  BEN,  5 FT, 
6FV,  BHL,  6IA.  5IK,  6IM,  6IR,  BIS,  BIX,  BJB, 
6JL,  BJM.  6KC.  5LB,  BLO,  BMA,  6MB,  BMC,  BMO, 
BMX,  5NB,  6NK,  5NN,  BNV,  6PF,  6PO,  BPV,  6QM, 
5SF,  6SR.  5SS,  6TC.  6TJ,  6TM,  6TY,  BUJ,  BUO. 
6VM,  6VO,  5WE,  6XA,  6XAD,  5XB,  6XK,  6 XV, 
BZA.  BZAG,  BZAS,  5ZAT,  6ZB,  6ZH,  BZO,  6ZS, 
*ZU.  6ABX,  6AEH,  6AWT,  6ZZ,  7LY,  Can.  8BV, 
8CO.  SDH,  8XN. 

Fones:    5AAT,  BXAJ,  6XB,  BZS,  8CGS,  9DYN. 

Spark:  4BI,  4DF,  4FB,  4GN,  6ACQ,  5AWS 
QRA  7,  6BW,  6CJ,  6FP,  5GQ.  5HU,  5JF,  BMD, 
BMO,  5NC,  5QS.  BRA.  BRO.  6SM,  5TP,  5TU, 
SUE,    5WG,    5XA,    6XAB,    6XAC,    6YG,  6ZAE. 


6ZY,  Thos.  A.  Marshall,  Waildld  Beach  Honolulu. 

1BKA.  2AFB.  2BGM,  2FW,  2FZ,  2GO,  2AWL, 
2LO,  8AUU,  8CO,  8DH,  4KM,  4FG.  4ID,  4GH,  4BY, 
6AG,  6  AEG,  6DI,  BEK,  5EO,  6GV,  5KC,  6NK, 
5PX.  6PB,  5SF.  5SK,  6SM,  6TC,  BUO,  6ZAU, 
6AK,  6 ALU,  6AVR,  6ATG,  6 ADA,  6AQU,  6AWT, 
6AKT,  6ARF.  6ABX,  6AHQ,  6ASJ,  6ARB,  6AAT, 
6AVD,  6BUN,  6BCR,  6BJY,  6BAC,  6BU,  6BIQ. 
6BQL,  6BQC,  6CP.  6CC,  6CU,  6CN,  6EN,  6EA, 
6 EC,  6EB,  6EK,  6GF,  6GX,  6IK,  6 IV,  6JD,  6KA, 
6PI,  6QY,  6TC,  6TW,  6TI,  6ZG,  7SC,  7BK,  7HM, 
7BJ,  7UU,  7ZO.  7LR,  8ANB.  8AQO,  8AIO,  8ANJ, 
8AMD,  8AWM.  8BO,  8BFM,  8BXA,  8BEF,  8BXH, 
8BEO,  8CAZ,  8CGP,  8CMI,  8CF,  8CBD,  8ML, 
8ND,  80W,  8PD,  8XAE,  8YD,  9AUL.  9AMB, 
9AWM.  9AXU,  9AOG,  9AWS,  9AVZ.  Can.  9AW, 
9AWL,  9AM,  9AUX,  9BRQ.  9BB,  9BRG,  9  CP, 
9CG,  9CCV,  9CFY,  9CIF.  9DPA,  9DTC,  JDSM, 
9DKY,  9DTM,  9DPA.  9GK,  9LZ,  9UU,  9WU, 
9YAJ,  9ZN,  9ZAF. 

6BIP,  Winnemucca,  Nov. 

C.W.:  1BCG,  1BCK.  2AYU.  2BGM.  2BJO. 
2BMR.  2BRB.  2BUM,  2  CCD,  2CPD.  2  EL,  2LO, 
2NZ.  2XG.  SAAY,  8AFB,  8BZ,  3CC,  SCO.  SDS, 
SLR,  8YO,  8ZN,  4BV,  4BY.  4FG,  4GL,  4JY,  4 TV, 
6AAK,  5CQ,  BCY,  6DI,  6DO,  5EK,  6EO,  BEX. 
5FV.  BKC,  BNK,  BNV.  BUO.  BUJ,  BZA,  6's  and 
7's  too  numerous  to  mention,  8AK.  8AGO  8AIM. 
RAMM.  8AMQ.  8ANB,  8 APT,  8APY,  8AQO.  8AXB, 
8BDO,  8BEF,  8BIP,  8BK,  8BPL,  8CA,  8CF.  8CGP, 
8CNW,  8IB,  80U,  8PD,  8XE,  8 XL,  8ZAE,  8ZZ, 
9ABN.   9AEP,   9AFK,   9AIU,   9AL,   9AMI,  9ARZ, 
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9A8H.  9ATQ.  9AUA,  9AUL,  9AUM,  9AVZ,  9AWM. 
9AXQ,  9AXU,  8BBF,  9BGF,  9BED,  9BHG,  9BIK, 
9BKJ,  9BLO,  9BVO.  9BRI,  9BRK,  9BRN,  9BTE. 
9BTT,  9BUD.  9BXT.  9CBA,  9CBB,  9 CCS,  9CCV, 
9CFY,  9CIE.  9CIP.  9CK,  8CMK,  9CPY,  9DCU, 
9DKY,  9DSM,  9DSW,  9DTM,  9DYN.  9DZY,  9GK, 
9GP,  911,  9KP.  9MX,  90X,  9PI.  9PS,  9NU,  9GF, 
8UU.  9XL,  9YAJ,  9ZAA,  9ZN,  9ZX. 


6ZAC,  Wailuku,  T.  H. 

C.W.:  1BCG.  1XM.  2AWL.  2AGC,  2FP,  2GK, 
2GR,  2BFX,  2NZ,  2XAP.  8ZW,  4EH.  Canadian 
4BV.  5DI,  5EK,  6KC,  6SF,  6TJ,  5QY,  6PX,  5XD. 
5XV,  5ZA,  (6AK),  6AJH,  6ASJ,  6AVR,  (6AWT), 
6ADA.  6ATG,  6BCQ,  (6BCR),  (6BSA).  6BQG. 
6BJU,  6BDW,  6BVQ,  (6CC),  6CU,  (6EA),  (6EN). 
6EB.  6GF,  (6GR).  6GX,  6KA,  6NX,  6PI,  (6TC), 
(6TI),  (6TQ),  6WI,  (6XJ),  6XAD,  6ZB,  (6ZG), 
6ZH,  (6ZN),  (6ZI),  (6ZX),  (6ZY),  6ZAF,  6ZAL, 
6X*W,  7BB,  7BK,  7BJ,  7ADP,  7GK.  7RNf  (7SC), 
7SY,  7ZU,  7ZV,  8AMM,  8APY,  8AWP,  8AZD. 
8BEF,  8CF.  8CUR,  8BKE,  8CUZ,  8IB.  8NB.  8UK, 
8XE,  8ZY.  8XH.  9AW,  (9AWM),  9AUL,  9ARZ, 
9AXM,  9AMI.  9AWT,  9AQE,  9AYS,  9AMB,  9AVZ, 
9APW,  9APS.  9AOG.  9BJI,  9BBF,  9BEY,  9BCH, 
9BRI,  9BDS,  9CNS,  9CCV,  9CFY,  9CGK,  9DGJ, 
9DYN.  9DSP,  9DSM.  9DTM,  9DFB,  9GK,  9PI, 
9YAJ,  9YW,  9ZN,  9ZAF,  9ZX. 

Spark:    (6AQU),  (6EX).  60H. 

6KA,  Los  Anfeles,  Calif. 

IAQW,  1XZ,  2XY,  8ABD,  3BHM,  3BLF,  8XW, 
8ZO.  4FJ,  4GH,  4XC,  4YA,  5AEC,  (6DI),  5EK, 
6FV.  (5KC).  5NK,  50D.  6QY,  BSK,  6TJ.  6UJ, 
5XAD,  6XD,  5ZA,  BZAI,  6ZADA,  5ZH,  5CN, 
(6ZAC),  7BJ.  7CZ,  7FD,  7JW,  (7LU).  7PF,  7SC, 
7TQ,  7WM.  7YG,  7ZB,  7ZO,  7ZU,  8AB,  8ALC, 
(8AQO).  8ASV,  8ATU.  8AWX,  8AXB.  (8AXC), 
(8AZD),  8AZF.  (8BEF),  (8BFM),  8BK,  8BKE, 
8BPL,  8BRC,  8BSS,  8BUM,  8BVR,  (8BXH),  8BXX, 
(8CAZ).  8CF,  8CGM.  8CGX,  8ID,  8JU,  8KC,  8KG, 
8QK.  8SB.  SUE,  (8XE),  (8YD).  8ZAF,  8ZD,  8ZW, 
8ZX.  (8ZY),  8ZW,  9AA,  9AAP,  9AIY.  9AJP, 
(9AMB).  9AMI,  9ANQ,  (9ANS).  9AOG,  9AON, 
9AOR,  9AOU,  9APS,  9APW,  9AQM,  9 ASF,  9AUL, 
9AVZ,  9AW,  (9AWM),  (9AXU).  9AYH.  9  AYS, 
9BAC,  (9BED),  9BEY,  9BHD,  9BIK,  (9BJI), 
9BLO,  9BM,  9BTI,  (9BUN),  9BXA,  9BXQ,  9BZI, 
9BZN,  9CCV,  9CFY,  9CGP,  9CMK,  9CNS,  9DFB, 
9DKY.  9DP,  9DPM,  9DR,  9DSM,  9DTM.  9FM. 
(9GK),  (911),  9IK.  9PI.  (9PS).  (9UU),  9XAC, 
9XAI,  (9XAQ),  9XAY,  9YAJ,  9YAT,  9YI,  9YU. 
9ZAA,  (9ZAF).  (9ZN),  AD-7  Canadian  (9AC), 
9AL,  SCO,  (4BV). 


6XAD,  Catalina  Island,  Calif. 

(2EL).     (8BLF.)     (8BFM),  (8BHM), 
5DA),  (5XAD),  (6EK).  (8BXX),  (8ALC), 
(8ASL),     (8BEO),     (8AWP),  (8AQO), 
(8AXC),     (8CQX),     (8CKO),  (8AOL), 
(8NB).  (8ADT) ,  (8YD),  (8CK),  (8BKE). 
(8CAZ),     (8CGX),     (8BXH),  (8LT), 
(8AM),     (8BVR),     (8AZF).  (8CKM), 
(8ALT).     (8VY),     (8BSS),  (8AME), 
(8BF),    (8ZY).    (8BSS).    (8AXI),  (8ZY, 
(8CKM).     (8CKO).     (9BED).  (9YAJ), 
(9ZN),     (9AWM),     (9DFB),  (9ECR), 
(9CTR),     (9BFG),     (9B1E).  (9BDS), 
(9EI),     (9DKY),     (9CTR),  (9CNS), 
(9BIK),  (9DFB),  (9BZI),  (9APS). 


C.W. 
(5IK),  ( 
(8ZY), 
(8ZY), 
(8ASV), 
(8BUM), 
(8ALT), 
(8BDV), 
(8XE), 
(8ASL), 
(9DR), 
(9ARZ). 
(9DFB), 
(9BZI), 

7GE,  110  So.  7th  St.,  Pasco,  Wash. 
(Every  district  on  20  ft.  Wire  and  one  step) 

C.W.:  .1X7?  (Funny  fist),  2ZS,  SDH,  3HG, 
SOT,  3SU,  3YO,  4JM,  5NR,  5TJ,  (6AK),  6AV, 
6CU.  6EM.  6GF,  6GR,  6GX.  6GY,  6KA.  6KU.  6NX,  6PI, 
6RM.  6TC.  6TI.  6VM,  6XJ,  (6ZF),  6ZH.  (6ZF), 
6ZH.  (6ZX)  6ZZ,  6AAT  voice  and  CW,  6ABX, 
6AHQ,  6AIX,  6AIY,  6AME,  6AWN,  6AOI.  6AQW, 
6ABR,  6ASJ,  6ATC,  6ATG,  6AUU,  6AVE,  6AVR, 
fiAWT,  6HAZ,  6BBC,  6BCJ.  6BCL,  6BCO,  6BES, 
6BIN.  (6BIP).  6BJQ,  6BJR,  6BPZ,  6BQG,  6BRF, 
6BUM.  6BUN.  6BVQ,  7*8  too  numerous,  8XE,  8XJ, 
8ZM,  8ZY,  8ZP,  8AAF,  8AQO,  8AZB,  8BTV,  8BXH, 
HCGP,  8DTA,  9DY,  9GK,  911.  9KP,  9PN,  9PS,  9VE, 
9XU.  9YW,  9ZN,  9ZY,  9ZX,  9AHH,  9AIY,  9AJP, 
9AMB,  9AMI,  9ANI,  9ANG,  9AOU,  9APW,  9AQR, 
9ARZ,  9ASF,  9ASN,  9ATN,  9AUL,  9AVZ,  9AWM, 
9AYS,  9BBF,  9BCF,  9BCH,  9BCV,  9BDS,  9BED, 


9BHD,  9BIK.  9BJI,  9BJV.  9BLT,  9RI,  9BVY,  9CCV, 
9CEH,  9CHN,  9CFY,  9CMK.  9CNS.  9COW,  9CXP, 
9DEL,  9DGE,  9DKY,  9DSM,  9DTE,  9DTM,  9DYG. 
9DYN.  9EBS.  9XAQ,  9ZZA,  9ZAF.  Canadian  4BV 
voice  and  C.W. 

Spark:  6AO,  SEW,  6GR,  (6LU),  (6QR),  6RKr 
(6TU),  6VX,  (6ABK),  (6ABW).  (6AKT),  (6AMK> 
(6AMW),  (CAMZ),  6AOS,  (7BH),  (7HD),  (7IA). 
(7KJ),7LY,  (70F),  (70J),  (7QH),  (7RO),  (7VE), 
(7VF),  (7ZK),  (7ZU),  9AUU.  Canadians:  8E& 
9AX. 


7JF,  Moscow,  Idaho. 
4DK,  6AK,  5CN,  5KC,  5TC,  6AJT,  6AWT,  6BQC, 
6FF,  6K0F,  6XAD.  6ZK,  6ZF,  6ZO,  6ZNC,  7AF. 
7 ACQ,  7AEK.  7BK,  7CU.  7QT,  7PF,  7WF,  7WG, 
7LU,  7LY,  7YL,  7ZK,  7ZU,  8BSS,  8TT,  9ARA, 
9AWM,  9BJ,  9BR,  9BED.  9BDS,  9BOC,  9CF, 
9CN,  9CNS,  9CG,  9CLQ,  9DKY,  9DTM.  9KC,  9QA, 
9XAD,  9ZII.  9ZN. 


7AFH,  Monroe,  Wash.   (1  tube) 

C.W.:  1BDI,  2 AWL,  5AA,  5DI,  5EK,  5FV,  BHBr 
6JL,  BKC.  5KP,  6NK,  5PX,  5QI,  6SK,  6 XT,  5ZA, 
5ZAV,  6AAG,  6AAT,  6AAV,  6AAX,  6ABX,  6AGF, 
6AHD,  6AHQ,  6AIY,  6AJF,  6AJH,  6AK,  6 ALU, 
6ALV,  6ALX.  6AOI.  6APW,  6AQJ,  6AQW,  6ARB, 
6ASJ.  6ATC.  6ATQ,  6AUU.  6AVR,  6AW,  6AWP, 
6AWT,  6BCD,  6BCJ,  6BCL,  6BCR,  6BEG,  6BEJ, 
6BCI,  6BIN.  6BIQ,  6BJC,  6BJQ,  6BJR,  6BKO, 
6BMD.  6BNT,  6BOE,  6BOO,  6BPZ,  6BQC.  6BQD, 
6BQF.  6BQG,  6BQZ,  6BRG,  6BSA.  6BTD.  6BUD, 
6BUM,  6  BUN,  6BVQ,  fiBZB.  6CC,  6CN,  6CP, 
6CU,  6 EC,  6 EN,  6FH,  6 FT,  6QR,  6GX,  6GY,  « 
6JD,  6KI,  6KU,  6LV,  6NX,  6PI.  6QM.  6RD,  6RM, 
6TC.  6TI,  6UW,  6VF,  6VM,  6XAD,  6XH,  6XJ, 
6XAS,  6ZF.  6ZH,  6ZO,  6ZS,  6ZX.  6ZZ, 
SAB,  8AFD.  8APY,  8ASU.  8ASV,  8AXB,  8AZD. 
8BDU,  8BEF,  8BK.  8BNJ,  8BUM.  8BXH,  8BXR, 
8  BYT,  8CFZ,  8CGX,  8CIA.  8CM,  8CMI,  8CMX, 
8CSR,  8 CUR,  8DAK,  8GF,  SIB,  8KG,  80W.  8QK, 
8VK.  8XJ.  8YD.  8ZAG,  8ZY,  8ZZ,  9AAI,  9AAU, 
9ABU,  9AFK,  9AHH.  9AIY,  9AJH.  9AJP,  9AMB, 
9AMI,  9ANI.  9ANQ.  9AOU,  9 APS,  9APW,  9ARZ, 
9ASU,  9ASV,  9ATN,  9AUL.  9AWM.  9AXU,  9BAZ, 
9BBF,  9BDS,  9 BED,  9BEY,  9BHD,  9BHK,  9BIK, 
9BJI,  9BJV,  9BSZ,  9BUD,  9BXA,  9BXQ,  9BZI, 
9CCV,  9CKM.  9CMK,  9CNS.  9CR,  9CSN.  9CXP. 
9DBV,  9DDJ,  9DDY,  9DG,  9DGE,  9DGL,  9DIM, 
9DJM,  9DKY,  9DR,  9DSM,  9DWK.  9DYN.  9EJ, 
9GK,  9HM,  911,  9KP,  9PI,  9PN,  9 PS,  9RK,  9UP. 
9UU,  9UX,  9XAC,  9XAJ,  9YAJ,  9ZAA,  9ZAF. 
9ZX..  Canadians:  SCO.  8DH.  8NB,  3XN,  4BV„ 
4DQ,  5BQ,  5CN,  5CT,  5DO.  9AC,  9AW,  9AL,  9BG. 

Spark:  6ACR,  6ALA,  6AMK,  6AMW,  6AO, 
6ARK,  6AWH,  6BIP,  6BTB,  6CC,  6GR.  6IC,  6 KM* 
6QR.  6TC.  7  AD,  7BK,  7FR,  7GE,  7GO.  7HD» 
(7IM).  7JF.  7NE,  7NW.  70T,  70W,  7TQ,  7TW. 
7VE,  7VF,  7VO,  7YH,  7YL,  7YR,  7ZK,  7ZU,  BQ8. 
9ZC.     Can.  5DX,  9BD. 


BT3,  C'pl.  R.  E.  Jenkins,  Camp  Lewis.  Wash. 

Snnrk :  Canadians.  SEC.  3K0.  Americans,  5TU, 
(7GE),   (7TW),   (7VF),  9DAG. 

C.W.:  Americans,  5DX,  5EK,  5ER,  5ES,  6EO, 
5NK  ?,  6PX,  5SK,  5TO.  5XD,  5 XT,  5XAD,  5ZA, 
(6AJF).  (6AWT),  (6BCR).  (6CC).  (6LO),  (6LV), 
(6EA),  6XAC,  (6XAD).  (6ZX),  (7AEM),  (7AIM), 
(7BJ),  (7LU),  ( 7MF),  (70T),  (7QT),  (7SC). 
(7SY),  (7NY),  (7TN),  (7TH),  (7TQ),  (7ZB), 
(7ZO),  8AN,  8AX,  8ASV,  8DAG.  8QK,  8SB,  8TDZ, 
8UK,  8WR,  8XB.  8XE,  8ZY,  8ZZ,  9AEZ,  9AIN, 
9AJP,  9AMB,  9AMI,  9ANQ.  9APW,  9APZ.  9ARZ, 
9AUL,  9AVZ,  9AWM,  9BCF,  9BDS,  9BHD,  9BJI, 
9BJV,  9BRI,  9BSP,  9BXA,  9CCM,  9CCV,  9CNS, 
9DCR,  9DGE,  9DKY,  9DOZ,  9DSM,  9EI,  9EBT, 
9GK,  OHM.  911.  9KKJ.  9LZ.  9PI.  9  PS,  9UU, 
9UCU,  9XM,  9XAQ,  9YF,  9YG,  9ZAA,  9ZAF. 
Canadians:  4BV,  41>Q,  4GB,  (5BQ).  5CN,  (6CT). 
(9AC). 


8KW,  Buffalo,  N.  Y. 
(Every  District  on  1  tube) 
1BKA,  (fone),  2BRB,  3BNU,  4BX,  4DY,  4EA, 
4  FT,  4GL,  4KC,  4KT,  4LJ,  5AAG,  5DA,  5EK, 
BER,  6ES,  BFV.  BJD,  BMD,  (spk.),  BNV,  BPV, 
BSA.  BSM,  6TJ,  BVA,  BXA,  6XT,  BXK,  6ZA, 
6ZAS,  BZX,  6ACR,  6AVD,  6XAD,  7ZO,  9ZN, 
Can.  (3P): 
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SCEM,  Bmvv  Falls,  Pa. 

(On*  tube.  AH  Districts) 
Spark:  1AHZ.  1CJA.  1CNS.  1RV.  20M.  8CN. 
5IS.  5MD.  6WE,  6XA,  5XAC,  5XB,  6XY, 
9AAW.  9  ABM,  9ABV.  9ACB,  9ACN,  9AFW, 
9AIY,  9AMK,  9AMQ.  8AQJ,  9ARG,  9ASJ. 
9AU.  9AVP,  9AWT,  9AZA.  9BAH.  9BHR, 
9BMN,  9CBU.  9CP,  9CTN,  9DAY.  9DCW, 
9DHG.  9DHZ,  9DMJ,  9DPB,  9DXT.  9EJ.  9HJ, 
9HT.  9JN.  9NQ.  90F.  90N,  90R.  Canadian  3GE, 
3GN. 

C.W.:  1AJN,  1AJU.  1AWE,  1BDI,  1BBS,  1BET, 
1BGF.  1BKA  (fone).  1BMS.  1BQI,  1BWJ,  K  N, 
ICY,  1CDO,  1CDR.  1CJH,  1CKU,  1CMK,  1GV, 
1HK,  1IV.  ILL,  1QP,  1XM,  1XU.  1XZ,  1ZE, 
2AGC.  2AHO,  2AVC.  2AVR,  2AWF,  2AWL,  2AYV, 
2BGI,  2BJO,  2BLP,  2BMS,  2BNZ,  2BQB,  2BQH, 
2BSC,  2CBT,  2CCD,  2CFE.  2CGS,  2CKR,  2CMV, 
2FP,  2FW.  2HG.  2KE,  2KF,  2QV,  2UD,  2WB, 
2XB,  2XF.  3ABW,  3ACQ.  3AUU,  3AWJ,  8BFU, 
8BG.  8BLF,  3BNU,  3BVA.  3CDG,  3CM,  3FS,  3HX, 
3JJ,  30E,  SOT,  3PQ,  8TJ,  3XA.  3ZO,  4BB,  4BX, 
4 BY,  4CG,  4DL.  4EA,  4FG,  4 FT,  4JK,  4KC.  4KM, 
4YA.  5AAM,  6ADE.  SDI.  5EG.  5EK,  5ER,  6ES, 
BFV,  6HA,  5JB,  5MO,  5NV,  5PV,  5QM,  5SK, 
*TJ,  BXAD,  5XK,  5XT,  5ZA.  5ZAS.  5ZAW,  5ZAV, 
6CC.  6KA,  6AJH.  6AVD,  6XAD,  6XAV.  6ZF,  6ZO, 
GZZ,  7ZO,  9AAB,  9AAP,  9AFN,  9AHH, 
9AIK.  9AIX.  9AJP,  9ALR.  9AMI,  9ANF, 
9ANM,  9ANS,  9AOG,  9AOU,  9APS,  9AQJ, 
9AOM.  9ARR,  9ARZ,  9ASF,  9AUL.  9AVM. 
9AWF,  9AWM,  9AWS.  9AXU,  9BAA.  9BBF. 
9BDS,  9BED,  9BGL,  9BIE,  JBIK,  9BIL,  9B1Z. 
9BJK,  9BJT,  9BJY,  9BLG,  9BLT,  f  BOG,  9BP, 
9BRK,  9BRS.  9BSA,  9BVP,  9BYA,  9BZT.  9CAO. 
9  CCS,  9CCM,  9CEB,  9CGD,  9CGL,  9CIY,  9CJI, 
9CNS.  9CR.  9CTE,  9CTR,  9CXP,  9DGQ,  9DJM, 
9DKY,  9DQU,  9DVN,  9DXN,  9DYN,  9DZW.  I'ECR. 
9EI.  9EP,  9FM,  9FP,  9GA,  9HM.  91G.  911,  CIO, 
9JG,  9LE,  9LH,  9LQ,  9MF,  9NU,  90X,  9 PI,  9PN, 
9PQ.  9PW,  9QF.  9SJ,  9UC,  9 US. .  9VZ,  9XAC, 
9XAQ,  9X0,  9ZAA.  9ZN,  9ZT,  9ZY.  Canadians 
8BP.  SCO.  3JH,  3NB,  3XN. 

8EV,  Vanderfritt,  Pa. 

Spark:  1AKG.  ( 1  AMD),  1AR\,  1AZK,  1BJS. 
1B0M.  (1BOQ),  ICC.  (1CJA).  (1CM).  (lCNi). 
(1FM),  (1RV),  1YK,  2ACY,  (2ACW),  (2AJE>, 
(2ARY),  2AX.  2BOU,  (2BY),  (2CJX) ,  (2DN), 
<2FP).  (2JH),  (2KK),  (20M),  (2SQ),  ( 2  U  A ) , 
<3ACY).  (3ARM),  (3ARO).  (3AWF),  (3CCB), 
8CN.  (3FP),  (3HJ),  (3SF),  (3UC),  3UD,  SWT, 
4BI,  4EG.  4FB.  4FD,  (4GN),  4SK,  5XA, 
6XAC,  5XB,  9ABM.  9ACN,  9AFK,  9AFW, 
9AIF,  9AIR,  (9AIU),  (9AMK),  (9ASJ),  9ASO, 
9AU,  9AUU.  (9AVP).  (9AZA).  (9AZF).  9AYK, 
9BP,  9BPV,  9BSI,  9BX,  8CA,  9CER,  9CUF,  9DAG, 
9DAY,  9HCW,  9DHG,  9DHZ,  9DLX.  9DMJ,  (9DPJ), 
9DRA,  9DSY,  (9DTN),  (9DWX),  9DXT,  9JX. 
9LF,  90F,  9 TV,   (9VZ).  9 XT,   (9ZN),  Can.  8BP. 

C.W.:  1ACB,  1BDI.  1BET,  1BKA  fone,  1BMJ, 
1CMK,  1XM,  2BFX,  2EL  fone,3BNU,  3BLF,  3HG. 
<80E),  SOT,  8SU,  3SZ,  3Y0,  3ZO,  4CG,  5  A  AG, 
6UK,  5QY,  5ZY,  6ZZ,  7Z0,  8AB,  (8AWP)  fone, 
8BSY,  8VY,  (8ZY),  9APS,  9BDS,  9BIK,  9BZI, 
9CCM,  9XAQ,  9ZN,  Can.  8DH. 


8CYT,  434  Perkins  St.,  Akron,  Ohio 
C.W.:  (1BKQ),  (1GV),  1AZL),  (2CQZ), 
(2AJF)  (3ADT),  (3BLF),  (3BZ),  (3PB),  (3AVY), 
<4BK),  (4JM),  (4LJ),  (5NN),  (5JL),  (8DAE), 
(8UAA),  (8CXK),  (8AJP).  (8AMP),  (8NB), 
(8BWK),  (8QV),  (9BRK),  (9DKY),  (9BIK). 
(9XAU),  (9DQC),  (9DCY).  (9BED),  (9DDW), 
(9IIY),  (9BDB),  6MB,  SDI,  5ZAY,  5NN,  5JB, 
6XAD,  6XK,  6XA.  5DA,  5FV.  6XAD,  6KA.  6BBH, 
6CC,  6JD,  6YN,  6AMP,  6ZX,  7ZU,  7Z0,  7AB,  7LU, 
1,  2,  8,  4,  8  and  9's  too  numerous. 


8BYN,  694  Carpenter  St.,  Columbus,  Ohio. 

C.W.:  1AGH,  1AGI,  1ASF,  1AW,  1BAS,  1BET, 
1BJN.  (1BKQ)  ?  1B0M.  (1BWJ).  1CMK,  1CNF, 
1DV,  1ER.  1GV,  III,  ION,  1PR,  1QP,  1RU,  1RR, 
1XM,  1XU.  (2AAB),  2ABD,  2ADT,  2AFB.  2AJA, 
2klW,  2\NG.  2\QC.  (2AUZ),  2AVE,  2AWL, 
2BBB.  2BFK.  2BJ0.  2BMR.  (2BMS).  2BNZ,  2BPJ, 
2BQD,  2BRB,  2BRC.  2BQ.  2CCD,  (2CGZ),  2CKL, 
2CKN,  2CKR,  2CMS,  2CPD.  2CQZ.  2CUL,  2EL, 
2FC.    2FD,    2GK,    2GR.   2HJ.    2IG,    (2KU).  2NZ. 


20M.  2QK,  2SU,  2UD.  2WB,  2XQ,  2ZK,  2ZL, 
3AAO.  8AFB,  8AHQ,  8AJH,  8AJI,  8ANJ,  (8APR), 
(3ATB),  8BHL,  (8BHM),  SBIJ.  8BIT,  8BLF, 
8BLU,  8BSB,  8BUV,  (3BVA).  3BG,  8BZ,  (8CCU), 
8CC,  8CG,  8BG,  3BS.  8CA.  8GF,  3GN,  8HG, 
8HK.  3HL,  8HX.  8JJ,  8JK,  8LJ,  80T,  8PB,  8QV, 
3SM.  8TJ,  (8XM),  3YO.  8ZO.  3ZW.  Can.  8NB, 
3GN,  8BV,  8XN.4BB,  4DQ,  4EA.  4EB.  (4EL), 
4EU,  4FC.  4FG,  (4FT),  4ID,  4JK,  4JM,  4LJ, 
4NT.  40I,  4YA,  4BQ,  4BX.  5  A  AG,  6AAM,  (5AAT), 
6ABA,  5ABH,  (5AEC).  BACQ.  5 DAG,  5DA.  (BDI), 
5DO,  5EG,  5EK,  5ER,  (5FV),  6HK,  6IK,  BIS,  BJB. 
5KC.  5KD,  5NK,  6NN,  5NQ,  6NV.  5PF,  (5PX), 
5PV,  5QI,  5QY,  (5RH),  5SM,  (5SF),  5TJ,  5 UN, 
5XA,  5XK,  5XR.  (5XV),  5XAE.  5ZAG,  5ZB.  5ZY, 
6ABX,  6BX.  6CC,  6 FT,  6KA,  6XAD,  6ZA,  6ZD, 
(,Zb  7,1,  6ZZ,  6ZAC.  7LU,  7ZU. 
(8ADT),  (8ADZ),  8AFD.  8AGC,  SAGO,  8AGR, 
(8AIM),  8AIO,  8ALT,  (8AME),  8AMQ,  8ANB, 
8ANN,  8ASV,  (8ATC),  8ATU,  8ATV,  (8AWZ), 
8AXB,  (8AXtj),  8AXN,  (8BCL),  8BGY,  (8BDO), 
8BDU,  (8BKN),  8BE0,  (8BFM),  8BGJ,  (8BGL), 
(8BHO).  (8BKN),  (8BLQ),  (8BNH),  (8BNY), 
(8BNZ),  (8BOG),  (8BJS),  8BTL.  (BUC),  (8BVR), 
8BVT.  8BWA,  (8BXX),  (8BYF),  8 BYT,  (8CAG), 
(8CBC),  (8CBX).  (8CDZ),  (8CFx>,'),  8CGLI,  8CGQ, 
(8CGX),  8CGZ,  (8CIA),  8CIJ,  (8CJZ),  («CK^>, 
(8CMI).  8CMY,  8CPX.  8CTJ,  (8CTN),  (8CUIi), 
8CVE,  (8CVM).  8CVY,  (8CWP),  8CYT,  8BK,  SCI, 
SDR,  (8DZ),  8ER,  8E0.  (8FT),  8HH,  (8IJ). 
8JD,  8KG,  8KR,  (8NB),  (80E),  80M,  8QK,  (8QW) 
8RV,  (8SB),  (8SP),  8UF.  8XE,  (8ZD),  (8ZF, 
8ZX,  8ZY,  8ZZ,  9AEH,  9AEP,  9AFK,  9AHH, 
(9AHQ),  9AIU),  9AIX.  9AJP,  9AKU,  9ALQ,  9AMB 
9AMI,  (9AMO),  (9AMT),  9ANQ,  9AOG,  9A0N, 
9A0T,  (9A0U),  9APS),  9APW,  9AQM.  9AQZ, 
9ARG.  9ARQ.  9ARZ,  (9ASE),  9ASU.  9AT0,  9ATZ, 
9AVZ,  9AWF,  9AWM,  9AWP,  9AXU,  (9AXS), 
9BCB.  9BCF.  9BCT,  (9BDS),  9BED,  (9BFG), 
(9BGW),  (9BHD),  9BHI,  9BIE,  9BIJ  .9BIK,  9BKJ 
(9BLG),  (9BRO),  9BTL,  (9BVL),  (9BVZ),  9BWF 
9BWS,  9BXL,  9BZI.  9CAH,  9CBA,  9CCM,  (9CCS), 
9CCV,  (9CGK).  (9C1J  QRA  ?),  9CIN,  9CJC, 
9CKM,  9CKV.  9CMK,  9CNS,  9CPY,  9CTE,  9CTR, 
(9CTT),  9DBL,  (9DBV),  (9DDY),  9DFB,  9DGM, 
9DGQ,  9DJE,  (9DKY),  9DNH,  (9DQU),  9DTA, 
9DWM,  9DWQ.  9DWW,  9DXN,  9DYG,  9DYN, 
T^BT,  9CR.  (9EI),  9FK,  9GO,  911,  (910),  9LN, 
9NU,  (90X),  9PK.  9PW,  (9QF),  9SJ,  9UC,  9 US, 
(9UU).  9VK,  (9WC),  9YI,  9YU,  9ZG,  9ZN,  9ZX. 
Spark:  1CNI,  2AJE,  20M,  5XAC. 

8AER,  Lancaster,  Ohio. 
1AW,  (1AGH),  1ATA,  1AZE,  1BER,  1BKA 
1BKN,  1BWK,  1CMK,  1CNE,  2FP,  2NZ,  2RZ, 
2WB,  2ZE,  (2ZS),  2AGC,  2AIM,  2AJA,  2AWL, 
2BBB,  2BFE,  2BGU,  (2BLP).  2BJ0,  2BRB.  2BUE, 
2BXP,  2CBW,  2CDA,  (2CCD),  2CKR.  2CFB,  2COL, 
3BG,  3FM,  8FS,  3IW,  3JT,  3LP,  3SU,  3SZ,  3AAO, 
(3ACQ).  3ADT,  (3AFB),  3APT,  3BIY,  3BLU, 
8BHM,  (3BNU),  (4BB),  4BK,  4 BY,  4BX,  (4CG), 
MEL).  (4FT),  MHZ),  MKC).  4LJ.  4YA,  (5DA), 
6DI,  (5D0),  (5DM).  BEG,  BEK.  (BFV),  (BHC), 
6HL,  5MB,  6NN,  5EM,  5TA.  5TJ,  6UK.  5XA. 
6AAG,  BABY,  6AEC.  (5XAC),  BXV,  6KA,  6XAD, 
6 AWT,  TZO,  too  many  8's  and  9's.  Cans.  (3XN), 
(3JE),  9AL. 


9AIY,  Milwaukee,  Wis.  (All  C.W.) 
1XU,  (1AJP),  (1AJU-QRA?),  (1AZW),  (1BES) 
( 1BKQ),  1BRQ,  (1CMK).  1CMZ.  2BP,  2FS,  (2NZ) 
2XB,  2X1,  2ZK,  2AFP,  2AGC,  2AHO.  2AYV, 
2BQH,  (2BTW),  (2CCD),  2CHG,  (2CKR),  2CMS, 
2C0Z.  2CPD,  2XAP,  (SOT),  (8SU) ,  3Y0.  (3AA0), 
(3BHM),  4BX,  4EB,  4JY,  4KM,  4YA,  BAA,  5DI, 
(BEK),  (5LO).  BNK.  6NV,  (BOX).  (BPO), 
(  5PX) .  5TN,  6UA,  BVA,  (BXK),  (BXT),  BZA, 
6ZL.  (6ZU),  SAAG,  BACF,  BAEC,  6XAD,  (6XAJ- 
QRA  ?),  6ZAT.  6KA,  6ZZ,  6AAT,  6AWT,  6XAD, 
6ZAC.  7MF,  7ZO,  7ZU,  too  many  8's  and  9's. 
Canadian:  3BV,  (3CO),  (3DE).  (3XN),  4BV, 
4FS,  BRH,  9AL,  9AW. 


9DBL,  Hampton,  Iowa. 

C.W.:  1AGH,  1AJW,  1AZW,  1BAS,  1BRQ, 
1BYN,  1CJH.  (1CNF),  1CMK,  III,  1XZ,  2AGD,  2AJF, 
2ANM,  2APW,  2AQL,  2AWL,  (2BFX),  2BGM, 
2BJP,  2BLF,  2BLP,  2BRB,  2BQU  dalite,  2BZV, 
2CCD,  2CDG,  2CKR,  2GK.  2IG,  2SM,  2WB,  (2WR), 
2XG,   3AAO,   3ABB.   8AFB.   3ATG,  3AUU.  3BFQ, 
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(3BHM)  dalite,  3BIJ,  3BLF,  8BLU.  3BVA,  8BX, 
(3BZ),  8CC.  8CK,  8CMS,  8FP,  3HD,  8JH,  SOE, 
SOT.  3PZ,  8SW,  8SX.  3UI,  8XN,  3YO,  8ZO, 
4BK,  4CG.  (4CQ).  4EL.  4BG.  4  FT,  4JN  fone. 
4MI,  401,  (4XC)  fone,4VA,  5AAH,  5AAG,  5AEC 
dalite,  5 AX.  (5DQ),.5DR,  5ER,  5ES,  BIX,  5JB, 
5JO.  5MA,  5MO,  5 MY,  5NK,  5NN,  5GY.  (5TA), 
5TC  dalite,  5UK,  5UO  dalite,  5XA,  (6XAC),  5XK. 
5 XT,  5XO  dalite,  5XAS,  5ZAV,  5ZB.  5ZS  dalite, 
6BJT,  6BVG,  6IF,  6TI.  6XAD,  6ZO,  6ZR,  7AFW. 
7JW,  70T,  (8AHA),  8AIQ,  8ALC,  (SAME),  8AMP, 
(8ANB),  8AOL,  8APQ,  8AQC  dalite,  (8ASV), 
8AWC,  8AWP.  8AMR,  8AWS,  8AWZ,  8AVD,  8AZF 
(8BDC),  8BDU  dalite,  (8BDV),  8BEO,  8BFR, 
(8BGL),  8BHO,  8BJV.  8BKE,  8BKN,  8BRL,  8 BUT, 
8BVT,  8BXM,  8CAK  dalite,  8CBC,  8CBX, 
8CCR,  8CEP,  8GHM,  8CGU,  8CJZ,  8CK  dalite, 
8CKO.  8CNW.  8COZ.  8CPD.  (8CPX),  8CQX. 
8CRB,  8CVM.  8CWL,  8DAA,  8DAE  dalite.  8DAK, 
8EO,  8ER,  8FS,  8HH,  (8HJ).  8 KG,  8KS.  8ML 
dalite.  8NB  dalite.  8QK.  8RR,  8UF,  8WF,  8XAK, 
8XE,  8YU,  8ZAE,  (9ASE),  (90X).  and  many 
others.  Canadians:  SCO.  SDH.  (3DS),  3GK.  (3JE) 
3JK,  STY,   (4BV),  4DK,  6CN,  8XN.  9AL,  WUBA. 


9ARZ,  Clear  Lake,  la. 

C.W.:  1AW,  (III),  1XU.  1XZ,  1AJU.  1AVC, 
1BRQ.  (1CMK),  2RZ.  2CK,  2UC,  (2UD),  2WB, 
(2WR),  2  AFP,  2AHO,  (2AVU).  2AWZ,  2BMS, 
2BRB.  2CCD,  2CKL,  2CNK,  (2CQZ),  3AZ,  8BG, 
3BI,  3BV,  8BZ,  8CM,  (8IW),  8MB,  (SOT).  8VW, 
3XM.  8Y0.  8ZO,  8AFW,  3AJH,  8APR.  (3AQR), 
3BHM.  8BLF.  3BNU,  (8BVA),  8BVL,  4BK,  4BQ. 
4CG,  4CO,  (4CY),  4DC,  4EA,  4EH,  4GH,  4GZ,  4HS- 
spk..  4HV,  4JK,  (4KC),  4LJ,  5CI,  5DI.  5DO.  6EK, 
5ER,  (5IK),  BIS,  (5KP),  5LB,  5MO,  SOU,  5PB, 
BPV,  BPX,  5QM,  5RJ,  5QM,  5RJ,  (5SF),  (5SM), 
(5TA),  6UO,  5WE,  5XA,  6XK,  5 XT,  (5XV),  (6ZA) 
5ZB.  5ZH.  (5AAM).  5AAG,  5AAR.  (6AEC).  6XAC, 
6ZAG,  5ZAI.  5ZAP,  5ZAS,  5ZAV,  (6JD),  6IF. 
6ZN,  6ZZ,  6ASO,  (6AVR),  (6XAD),  6ZAC,  6ZAF, 
6ZAL,  7GK-spk.,  7ZU,  7ABB.8AB,  8BK,  8CF,  8CG, 
(8ER),  8FM.  8  FT,  8HJ,  (80E),  8QQ,  (8VQ), 
8SB,  8UE,  8UZ,  8XE.  8XJ.  8YN,  8ZD,  8ZY,  8AEA, 
8AER,  (8AFV),  8  AIM,  8AIZ.  8ASL,  8ATU. 
(8AVD)  (8AXC),  (8AXB),  (8AXN-spk)  8BEU. 
8BDA-spk.,  8BDU,  8BFM,  8BFS,  8BHO.  8BKS. 
(8BNY),  (8BTL),  8BVX,  (8BWA),  8BWP,  8BXT, 
8BXX,  (8BYN),  8CBC,  8CCM,  8CEP.  8CGX,  8CIA, 
8COJ.  8CPD,  (8CUR).  8CVY,  8CWF.  (8CZZ), 
8 DAT.  Canadians:  3DH.  8GN-spk.,  (4BV),  (4DK), 
9's  too  numerous. 

Hard  Purintr  daylight  Transcons:  1XU,  Can. 
8DH,  (3SU),  3BVA.  4BQ,  5GI,  BPX  BTA,  BUN, 
(6UO),  BAEC,  8BO,  8QK,  8ZY,  8ADZ,  8AIO.  8 APE, 
8AXC.  8BDU.  8BNY,  8BWY,  8ZAG,  9AP,  (9BP), 
911,  90X,  9PI,  9VK,  9ZL,  9AAW,  9ABV,  9AEQ. 
9AEY,  9AHH.  9APW,  9AMB,  9AON,  9AOU.  9AQR, 
9  A  PS,  9AUA,  9AWS,  9ASD.  9  ASF,  9ASN,  9AZF, 
9BAL,  9BCF,  9BDR,  (9BGH),  9BHD,  9BHN, 
(9BKK-spk.),  9BSP,  9BSZ,  9BTT,  9BRK,  9BYC, 
9BXJ,  9CCV,  (9CEH).  9CFI,  9CFY,  9CTR,  9CXP. 
9DBV,  9DDY,  9DKY,  9DFB.  9DJB,  9DQU,  9DSM, 
9DTJ,  9DTA.  9XAQ. 

9DKY,  Mason  City,  Iowa.   (1  tube) 

C.W.:  1GV,  (III),  (1RD).  1AKP,  1ASF,  1AZL. 
(1AZW),  1BET.  1BGF.  1BKA,  1BRQ.  1CJA, 
(1CLF).  (1CMK),  1CNF,  1XM,  1XU.  (1XZ),  2CM, 
2  EL,  2GR.  2HW,  (2IG),  (2LO),  20E,  (3RZ), 
2TS,  2VW,  2WB,  2WR,  (2AAG),  (2AFP),  2AHO, 
2AJP.  (2ANM).  2AWF,  (2AWL),  (2AYV), 
(2BFX),  (2BGV),  (2BNZ),  (2BRB),  2BNR, 
2BOF,  (2CCD).  2CCX,  2CHG,  2CKR,  2CPD, 
(2CQZ),  2XB.  2XQ,  2ZK,  2XAP,  (8AB),  8BB, 
8BG.  3CC,  3HG.  8HK,  8JJ,  8KD,  8LP,  (SLR), 
8MK,  (SOE),  (SOT),  (8SN),  8TJ,  8AFB,  8AJD. 
(8AJH).  (3ANJ),  SAQR,  8ATZ,  8AUU.  (8AWF), 
(3AYV),  SBBA.  8BFA.  (8BHM),  3BIT,  (8BLF), 
8BNJ,  3BSB.  (8BVA ) .  8CMS.  (8YO),  (8ZO).  4BB, 
4CM,  4EB,  4 FT,  (4KF),  4KM,  4BK,  4HI,  (4FG), 
(4CG),  4JK,  (4YA).  (Bf)N),  (61K»,  (BEG), 
(6EK),  (BHB),  (BIS),  6FV.  (BIK).  BJL,  (6KC). 
(BMO),  (6MX).  (6NV),  (6PO),  (BPY),  (BPV). 
(BPX),  (BSM).  (BSZ),  (6TC),  6TU,  SUE  (BUK), 
BUN,  (6VY),  (BAAB),  6AAT,  (BABH),  (BADE), 
(BAEC),  (5ZA).  6ZB,  (BZAZ),  (6XAD).  (6XA), 
6HM.  6AAT,  6ABX,  6ATC.  (6AVR),  6AUU,  6BBH, 
6BRG,  (6BQC).  6BUM,  6 BUN,  (6ZO),  6ZR,  6ZZ, 


6ZAC,  (6XAD).  (7LU),  7ABV,  7AFS,  7AFW,  7ZO, 
7ZU.  (8AR),  (8AZ),  (8BK),  8CP.  (8FT),  (8HH). 
8IB,  (8IJ),  8 KG,  8LF,  8 ML,  (80E),  8QK,  (8SP), 
(8NB),  8AAF,  8AAK,  8AEA,  8AEC,  8AFD,  8 AIM. 
(8AIG),  (8AIW).  8AMM.  8AMP,  (8ATU),  (8APY) 
8AWP,  (8AWR).  (8AWZ),  8AXC.,  (8AYD). 
(8AVD),  (8AUO),  8AXB.  (8BDE),  8BDP,  (8BDV) 
8BDU,  8BEF.  (8BEI),  (8BLO),  (8BXH),  (8BYN), 
(8CAB),  (8CBC),  8CGA,  (8CGX),  (8CKO).  8CKM, 
8CTP,  (8CUR),  8VE,  (8CVT).  8CYT,  (8DAT), 
8 YD,  8ZX,  (8ZZ),  8YM,  (8ZD),  (8XE).  8XAK, 
(8ZAG),  Nines  too  numerous.  Canadians  2AM, 
(8CO),  (8DH),  3DS,  (8YH).  8GE.  (4BV),  (4DK), 
BGI. 


9DVL,  Box  77,  Naperville,  111, 
1AFB.  1AGH.  1AIP,  1AJA,  1AJU,  1AW,  1AWB, 
1BEP.  1BES,  1BET,  1BGF.  1BKA,  1BKO.  1BNT. 
1BQI.  1BRQ,  1BWJ,  1CDO,  1CIY,  1CJA,  1CJH, 
1CMK,  1CNF,  1CNR,  III,  1PR,  1RD,  1XM,  1XP, 
1XU,  1XZ,  1YK,  2AGC.  2AHO.  2AJA,  2AWL, 
2BAS,  2BFX  2BGM.  2BJO.  2BLP.  2BMR,  2BMS, 
2BPF,  2BRB.  2BRC,  2BRW,  2BXP,  2CAB,  2CBW, 
2 CCD,  2CKL.  2CKM,  2CKR,  2COA,  2CPD,  2CQZ, 
2EL,  2FP,  2GN,  2IX,  2LO,  2LT,  2NZ.  2TS,  2UD, 
2UE.  2WB,  2ZK,  2ZO,  2ZS,  3ADT,  3AFB,  3AQR, 
3 ASP,  8ATG,  8AUU,  8AVC,  SAVW,  8BAV,  8BFU, 
SBH,  8BHL,  3BHM,  3BIJ,  SBLF.  3BNG,  3BRB, 
8BSB,  3BT,  3BUV,  3BVA,  8BVC,  3BWT,  8BZ, 
3CC,  SDH,  3DS,  3FS,  8HJ,  3IL,  3JH,  3 LP,  80T, 
8PQ,  8RF,  8SM,  3ZO,  8ZW,  4BB,  4BG,  4BV,  4BX, 
4BY,  4CA,  4EB,  4EH,  (4 EL),  4 FT,  4GH,  4HW, 
4ID,  4JK,  4JY,  4KC,  4KM,  4LJ,  4LP,  401.  40T, 
BAAT,  BACF.  BAS.  6BA,  6BM,  6DA.  BDI.  BDO,  BDP 
(6EK).  BEL.  6FV,  5GA.  BIK,  BIS,  BIX,  6JB,  BJL, 
BJM,  6KC,  6LB,  BMO,  BNE,  BNK,  SNN,  6 NX,  601, 
BPB,  6PF,  BPV,  BPX,  6QI,  6QY.  6RH,  BRS,  6SA, 
(BSF),  BSG.  BSK,  BSM,  BTC,  BTJ,  6TO,  BTP,. 
BUC.  6UO,  BVM.  BXA,  6XAC,  6XAD,  BXDO,  BXV, 
6ZA,  6ZAG,  BZAS,  BZAV,  BZAW,  6ZB,  6ZS,  6ABX, 
6AJH,  6ARB,  6ASJ.  6AWT,  6BUN,  6BUM,  6CC„ 
6CU,  6EN  6EO.  6GX.  6KA,  6LS,  6PI,  6UW,  6XAD, 
7AD,  7AFW,  7LU,  7ZO,  7ZU,  8AAV,  8ABN,  8ABX, 
8AFG,  8AHK,  8AIM,  8AIW,  8ABZ,  8ACH,  8AEA, 
(8AER),  8AGO,  8AGR,  (8ALF).  (8ALC),  8ALR, 
8 ALT,  8AMJ.  8AMM,  8ANB,  8A0M.  8APN,  8AQO 
8ASK,  8ASV,  8ATO,  8AWP.  8AWT,  8AWX,  8AWZ, 
8AXB,  8AXC,  8AXN,  8AZD,  8AZF,  8AZO,  8BCA* 
8BCE,  8BCY,  8BDM,  8BDO,  8BEF,  8BEI,  8BEK, 
8BEO,  (8BFM),  8BHO,  8BHQ,  8BJX,  8BKE. 
8BKH,  8BNP,  8BNU,  8B0S.  8BOX,  (8BOZ),  8BPU 
8BRM,  8BSU,  (8BTL),  8BTR,  8BTZ,  (8BUC)„ 
8BUX,  8BVR,  8BVT,  8BVX,  8BWA,  8BWB,  8BXC, 
8BXH.  8BXT,  8BXX.  8BYF.  8BZY.  8CAB,  8CAK, 
8CAU.  8CAZ,  8CBC,  8CEF,  8CF,  8CGP,  8CGU. 
8CGX.  8CGZ.  8CH,  8CJV.  8CJY,  8CKO,  8CLD* 
8CMY,  8CN,  8CNA,  8CNX,  8COO,  8COX,  8CP, 
8CP7.  8CTP.  8CTN,  (8CUR),  (8CVE),  8CVT, 
8CYT,  8CYU,  8CZC,  8DAG.  (8DZ),  8  FA,  8FF. 
8FM.  8  FT,  8GT,  8GV,  8HB.  8HH,  8HJ,  8HW. 
8IB.  8IJ.  8IQ.  8JO.  8JU,  8KG,  8LW,  8ML,  (80E). 
80K.  80W,  8PD,  8QB,  8QK,  8SB,  (8SP).  8TX„ 
8 UK,  8UZ,  8VE,  8VY,  SWA,  8XAE,  8XE,  8XN, 
8YN,  (8ZAF).  8ZD,  8ZX,  8ZZ.  (9AAP),  (9AAV), 
(9ABM).  9ABL,  (9AFK),  (9AFN),  9AHE,  9AHQ„ 
9ANQ,  9A0Y,  9APH,  9APS,  (9ASA),  (9ASU), 
9ATC.  9AUA,  9AWF.  9AWM,  9AXO.  9AYH,  9AYM 
(9AXU).  (9BEF),  9BFX.  (9BHD),  9BIK,  (9BIZ), 
(9BJT),  (9BJV),  9BJU,  (9BKJ),  (9BLG).  (9BQI), 
9BQW,  (9BRE).  (9BRO),  9BRL,  (9BSC),  9BSZ. 
(9BTA).  (9BWS).  (9BXD),  (9BZO),  (9CA), 
OCCS,  9CCV,  fOCDZ),  (9CEB).  (9CEH).  (9CEW), 
(9CFC).  9CFY,  9CGD.  9CGK,  (9CHK),  9CHN* 
(9CIN),  9CJI.  (9CLO).  (9CP).  (9CTF).  9CTR, 
9  CUC,  9CVO,  9CVD,  9DBX,  9DCQ,  (9DCT)» 
9DFB.  (9DJG),  9DMK,  9DPE,  (9DQE),  (9DTC), 
(9DTJ),  (9DVW).  (9DWQ),  9DXN.  9DYN,  9DZB, 
9EW.  (9FK),  (9GL).  (9GT),  9IO,  9KM,  (90H). 
(90X).  (9XAQ),  9YG,  (9ZAF),  Canadians.:  9AL 
9AW,  3BP,  8C0.  8DH,  8DS,  3JI,  3LK,  8NB. 


The  Ravenswood  Radio  Club  Razz,  pub- 
lished in  Chicago,  is  a  mighty  interesting 
little  sheet.  Wendell  L.  Hoist,  2450  Lin- 
den Place,  is  its  editor  and  we  know  ft 
will  continue  to  get  across  big. 
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More  on  Filament  Adj. 

G.  E.  Research  Lab., 
Schenectady,  N.  Y. 

Editor,  QST: 

Mr.  Chisholm's  letter  in  the  December 
issue  on  tungsten  filament  volt-ampere  re- 
lations gives  some  conclusions  that  do  not 
apply  to  the  tungsten  filaments  of  vacuum 
tubes. 

It  is  a  fact  that  during  life  the  tungsten 
evaporates  from  the  surface  and  the  fila- 
ment diameter  decreases.  J4* is  also  a  fact 
that  at  constant  filament  current  the  tem- 
perature and  electron  emission  increase  and 
the  life  is  greatly  reduced. 

At  constant  voltage,  however,  there  are 
two  effects  which  take  place  that  make 
operation  by  this  method:  the  most  satis- 
factory. 

1.  At  constant  voltage  the  tem- 
perature does  not  drop  to  the  ex- 
tent indicated  by  the  simple 
theory,  because  of  the  fact  that 
the  resistivity  of  the  tungsten 
slightly  decreases  during  life  of 
the  filament. 

2.  Satisfactory  operation  of  the 
tube  in  radio  equipment  requires 
that  the  electron  emission  rather 
than  the  filament  temperature  be 
maintained  above  a  certain  value. 
The  relation  between  filament  tem- 
perature and  electron  emission  is 
subject  to  considerable  variation, 
depending  upon  conditions  on  the 
surface  of  the  filament.  During 
life  the  surface  conditions  change 
so  that  with  a  constant  temper- 
ature there  is  a  slight  increase 
of  electron  emission. 

Actual  tests  on  a  considerable  number 
of  tubes  of  different  types  indicate  that  at 
constant  filament  voltage  the  current  drops 
during  life  from  five  to  ten  per  cent,  but 
that  the  value  of  electron  emission  on  the 
average  remains  practically  constant.  The 
two  factors  listed  above  account  largely 
for  this  action. 

These  remarks  do  not  apply  strictly  to 
the  UV-200  tube,  because  its  gas  content 
introduces  complicated  features. 

The  heavy  filaments  of  high  power  tubes, 
however,  show  this  same  advantage  of  oper- 
ation at  constant  voltage. 

Filament  voltmeters  are  of  less  practical 
value  in  the  case  of  receiving  tubes,  be- 
cause there  are  so  many  different  circuit 


combinations  and  voltages  used  on  the 
plates  that  there  is  often  an  optimum  fila- 
ment adjustment  below  the  rated  value. 
In  such  cases,  of  course,  this  lower  value 
should  be  used. 

In  general,  a  filament  ammeter  is  but  of 
little  value  for  any  size  of  ordinary  tungs- 
ten filament  tube,  and  is  likely  to  do  more 
harm  than  good. 

Very  truly  yours, 
William  C.  White. 


Favoring  the  Voltmeter 

Pacific  Union  College, 
St.  Helena,  Calif. 

Editor.  QST: 

In  the  October  number  of  QST  I  notice 
a  letter  by  R.  O.  Miles  on  "Ammeters  vs. 
Voltmeters/1  Mr.  Miles  recognizes  that 
there  is  some  condition  that  must  be  dupli- 
cated to  duplicate  results  in  a  receiving 
tube,  but  does  not  seem  to  know,  at  least 
did  not  say,  just  what  it  was  that  must  be 
kept  constant. 

The  action  of  the  vacuum  tube  depends 
upon  the  electrons  emitted  from  the  fila- 
ment, and  it  is  identity  in  the  number  of 
electrons  emitted  per  second  that  should  be 
preserved  in  order  to  duplicate  results.  But 
the  rate  of  emission  of  the  electrons  de- 
pends largely  upon  the  filament  temper- 
ature, and  so  to  keep  the  emission  constant, 
the  temperature  of  the  filament  should  be  a 
constant.  Does  a  constant  current  fulfill 
this  condition?  I  believe  not.  As  the  fila- 
ment is  burned,  it  gradually  vaporizes  and 
so  becomes  smaller  in  cross-section  and 
mass,  and  of  course  the  resistance  goes  up. 
As  the  heat  produced  depends  upon  the  cur- 
rent squared  times  resistance,  this  increase 
of  resistance  will  increase  the  amount  of 
heat  produced.  Also,  temperature  depends 
upon  the  ratio  between  the  number  of 
calories  produced  and  the  mass  to  be  heated, 
so  as  the  mass  of  the  filament  becomes  less, 
even  the  same  amount  of  heat  would  raise 
it  to  a  higher  temperature  while  an  in- 
crease in  the  amount  of  heat  produced, 
would  give  the  temperature  quite  a  boost. 

On  the  other  hand,  does  constant  voltage 
across  filament  fulfill  the  requirement?  I 
believe  it  does,  very  nearly  at  least.  A 
numerical  example  would  perhaps  help. 
Suppose  the  cross-section  is  reduced  to  one- 
half  its  original  value  by  vaporization. 
Then  the  resistance  is  doubled.  But  the 
mass  is  cut  in  half.    If  the  resistance  is 
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doubled,  and  the  voltage  held  constant,  the 
current  will  be  cut  in  half,  and  current 
squared  will  be  only  one-fourth  its  original 
value.  Our  relation  between  units  is  ex- 
PR 

pressed  by  the  formula,   =a  constant, 

M 

(or    should,    to    keep    temp,  constant). 
Substituting  the   fractions  found  above, 
ttx2 

 =1,  in  other  words,  is  the  same 

as  in  the  original  value.  So  it  seems  to 
me  that  voltage  across  filament  terminals 
is  what  we  want  to  keep  constant. 

As  to  poor  contacts,  they  must  be  elimin- 
ated to  secure  satisfactory  operation  any- 
way, so  constitute  no  objection  to  the  volt: 
meter.    What  about  it? 

Sincerely, 
Julian  L.  Thompson. 

"Our  Etiquette  Column" 

Dear  Editor: 

I  have  recently  been  at  several  receiving 
stations  where  the  owner  of  the  set  insisted 
on  listening  to  broadcasted  concerts.  At 
least  once  in  everv  concert  the  Star 
Spangled  Banner  is  played.  The  audience 
always  seems  to  be  greatly  worried  about 
the  proper  thing  to  do ;  half  of  them  remain 
seated  and  the  other  half  get  up  and  stand 
about  uneasily  while  the  piece  comes  in. 

Please  advise  me  as  to  the  correct  pro- 
cedure. 

9NK. 


Dear  9NK: 

If  the  operator  can  separate  the  Star 
Spangled  Banner  from  other  things,  you 
should  stand.  If,  however,  the  piece  comes 
out  badly  mixed  up  with  the  Lord's  Prayer 
from  the  Church  of  the  Covenant  in  Wash- 
ington, that  heavy  generator  hum  from 
KYW  at  Chicago,  a  negro  melody  from 


WSB  in  Atlanta,  and  some  California 
weather  boosting  from  Los  Angeles,  you 
need  not  stand.  Never  under  any  circum- 
stances stand  when  you  are  sure  that  the 
noise  is  a  howl  from  WGI  at  Medford 
Hillside,  Mass.,  even  tho  the  entire  gang 
with  you  insists  that  it  is  the  national 
anthem. 

Personally  we  think  the  playing  of  the 
Star  Spangled  Banner  should  be  reserved 
for  patriotic  occasions  where  its  playing 
will  be  accorded  proper  respect.  We  have 
no  enthusiasm  for  hearing  our  national 
anthem  tangled  up  with  the  price  of  hogs. 


Well,  Well!! 

Editor,  QST: 

Since  it  is  all  the  style  these  days  to 
raise  an  awful  kick,  I'll  take  this  chance 
to  tell  you  of  some  things  that  make  me 
sick.  Now.  in  regard  to  radio  there's 
nothing  I  don't  know,  because  I've  had  a 
wireless  set  about  two  months  or  so. 

Now  first  I'd  like  to  tell  about  these 
pesky  fellows  who,  begin  to  operate  their 
sets  before  the  hour  of  two.  Now  anyone 
with  half  an  eye  can  very  plainly  see,  that 
broadcast  listeners  ought  to  have  the  air 
from  seven  till  three.  Why  should  these 
operators  fill  the  air  with  clicks  and  hums, 
and  want  to  sit  and  pound  a  key  whenever 
midnight  comes,  so  I  can't  understand  a 
word  that  John  McCormick  hollers,  and  I've 
just  bought  a  radio  set  that  cost  me  twenty 
dollars. 

I  understand  you've  got  a  league,  or 
something  of  the  kind,  that  numbers  as  its 
members  all  these  chaps  I  have  in  mind, 
and  so  I  thought  I'd  warn  you  first,  as  it 
seems  only  right,  before  I  write  to  Congress 
and  have  you  closed  up  tight.  And  also 
when  I  write  to  them  I'm  going  to  recom- 
mend that  laws  be  passed  which  have  the 
power  to  totally  suspend  the  action  of  this 
"static"  and  "fading"  signals  too,  for  any- 
thing that  conflicts  with  my  concerts  is 
taboo. 

Now  that  you've  had  fair  warning,  and 
I  have  had  my  say,  please  do  not  be  a  bit 
surprised  if  you're  closed  up  some  day,  for 
though  some  things  in  radio,  to  me,  are 
'neath  a  fog,  the  concerts  are  the  important 
thing. 

Yours  truly, 
Ima  Hogg. 

Beat  This  One! 

5723  Winthrop  Ave., 
Chicago,  111. 

Editor,  QST: 

I  am  bothering  you  again  a  lot  sooner 
than  I  had  intended  to.  Something  mighty 
unusual  has  happened  to  me.  After  trying 
for  two  years  I  have  finally  by  pure  luck 
managed  to  hear  nine  consecutive  stations, 
one  from  each  district. 

After  finishing  the  "Calls  Heard"  list 
and  getting  the  letter  off  to  you  and  Phelps, 
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I  slipped  on  a  bathrobe  and  took  my  usual 
"pre-hay"  listen-in.  The  clock  said  exact- 
ly 11:50  p.m.  C.S.T.  A  couple  of  these 
awful  unfiltered  A.C.  C.W.'s — locals — were 
frantically  scrapping  around  so  I  discon- 
nected the  loop  from  the  set  (for  even  on 
a  loop  some  of  these  fellows  bust  me  badly) 
and  listened  without  loop  antenna  or  ground. 
I  can  hear  a  good  many  C.W.  stations  this 
way. 

The  first  station  was  3AUW  calling  some 
5  at  11:51.  Then  I  tuned  down  a  bit  and 
heard  2FR  (I.C.W.)  chewing  with  some- 
one; he  didn't  call  but  just  signed  at  11:52. 
Then  I  went  back  up  a  little  and  caught 
6XAD  with  his  A.C.  plate  set  signing  off — 
signals  about  30  feet  from  the  phone.  Then 
4GL  busted  in  calling  4FT,  rather  slower 
than  his  usual  nervous  fist;  this  at  11:53. 
Now  it  occurred  to  me  that  I  was  doing 
something  unusual,  and  I  began  to  get  ex- 
cited, and  began  combing  up  and  down  the 
tuner  for  the  rest  of  the  bunch.  At  11:54, 
9APS  and  8ZY,  came  roaring  in.  At  11 :55, 
1XU  rattled  the  phones  with  his  foolish 
sounding  generator,  or  chopper,  or  what- 
ever the  thing  is,  and  Oh,  boy!  I  began  to 
get  ivild.  The  very  next  thing  was  5AAG, 
C.W.,  calling  an  8.  Boy,  my  heart  was  in 
my  mouth,  here  I  was  with  eight  stations, 
one  from  each  district.  Now  if  I  got  a 
single  duplicate,  the  whole  business  was 
ruined. 

It  was  11:56  and  there  was  not  a  seven 
in  sight.  I  shoved  the  phones  down  hard, 
shut  my  eyes  and  held  my  breath  while 
I  wiggled  the  tuner  knob  where  Kid  Hood 
usually  comes  in— AND  WAS  GREETED 
BY  A  STEAM  CALLIOPE  CALLING 
9ZAF  AND  SIGNING  WITH  THE  CALL 
THAT  CLINCHED  THE  WORKS— 7ZO— 
AT  EXACTLY  11:57  P.M.! 


"Come  Seven1/ 


Howzat,  O.M.?  Doesn't  that  constitute 
the  weirdest  piece  of  luck  you  ever  laid 
your  eyes  on?  Nine  stations  copied,  nine 
districts  logged,  all  in  seven  minutes  by  the 
clock,  and  with  no  duplicates.  I  don't  think 
that  it  has  ever  been  done  before  and  I  don't 


think  that  that  kind  of  luck  is  ever  likely 
to  happen  again.  Guess  that's  about  all  I 
have  got  to  rave  over  this  time.  I  simply 
had  to  tell  it  to  someone  and  haven't  seen 
a  radio  man  all  day  so  your  the  goat. 

Now  to  come  back  to  earth;  I  have  writ- 
ten the  gang  to  ask  for  confirmations  on 
the  transmissions,  for  tho  there  is  no  doubt 
in  my  mind  about  the  calls,  I  want  to  have 
something  to  nail  on  the  wall  with  a  big 
red  line  around  it. 

QSL  if  you  get  a  minute,  I  am  always 
£lad  to  get  a  letter  with  a  little  red  patch 
in  the  corner  of  the  envelope;  that  means 
it  is  from  one  of  the  gang.  Best  of  73 's. 
(Signed)  Fred  Marco, 
9ZN's  "FJ". 
P.S.: — Remember  there  is  nothing  ex- 
ceptional about  hearing  this  gang.  They 
are  all  consistent  here  night  after  night. 
The  really  weird  thing  about  it  is  the  order 
and  the  time  and  getting  them  without  an- 
tenna or  loop. 

FJ. 


A  Static  Eliminator 

rt.  Hon.  mistur  ed: 

haveing  saw  in  yewr  QST  ware  yew 
rekwest  that  sum  of  us  wise  end  eckspert 
radeeo  engenears  kick  in  with  sum  gud 
artikles  2  fill  up  sed  QST,  i  take  grate 

Slesure  in  complying  with  yewr  rekwest 
y  giving  owt  sum  info,  abowt  my  new 
static  elimonater. 


SttitiC  Elinviftalor 


thee  idea  is  to  innokulate  thee  tubes  so 
that  thee  static  will  not  go  threw  them, 
this  iz  dun  bi  use  of  thee  simpul  cirket 
showing  in  the  drawing^  thee  only 
nessessarey  instermints  being  a  tewbe 
eokit  and  a  spark  or  cw  transformur, 
abowt  1  kw  giveing  thee  best  rezults.  i 
have  used  this  skeem  on  three  tewbes  end 
awl  uv  them  have  pruved  hily  suksessful, 
no  static  being  herd  on  enny  of  them 
oweing  teu  sumthing  wich  i  am  werking 
on  now,  but  haven't  figgered  owt  yet,  the 
felimints  of  thee  innokulated  tubes  dont 
seam  teu  lite  and  i  awlso  havent  herd 
enny  sigs  ovur  them  yet. 

in  sineing  off,  i  mite  sa  that  if  thee 
foregoeing  artikle  finds  favur  in  thee  i's 
of  thee  hon.  ed,  i  may  faver  thee  gang 
with  anuther  teknickel  art.  on  the  "correkt 
valyew  for  a  S/R  grid  cond.  in  a  crystle 
receevur." . 

Oscillatingly, 
XYZ 
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J.  V.  WISE 

(Concluded  from  page  60) 
ham — spark  coil,  spark,  and  finally  C.W.— 
and  most  of  the  time  and  money  he  could 
get  ahold  of  went  into  radio.  As  for  oc- 
cupation, he  may  be  classed  as  a  farmer, 
but  Fred  Schnell  says,  "He  shoots  with 
both  hands  and  rides  anything  that  grows 
hair!" 


Kellogg  Radio  Equipment 
For  Better  Results 


The  Kellogg  Variable  Condenser  is 
of  the  decremeter  type  and  is  unusu- 
ally well  built  throughout. 
A  customer  writes:  "It's  in  a  class  by  itself.'* 

No.  601.  II  plate  with  5  plate 
Vernier.  Knob  and'  4  in.  Dial. 
Each  $6.75 

No.  602.  II  plate  without 
Vernier.  Less  Knob  and  Dial. 
Each  4.50 

No.  603.  23  plate  with  5  plate 
Vernier.  Knob  and  4  in.  Dial. 
Each   7.75 

No.  601.  23  plate  without  Ver- 
nier. Less  Knob  and  Dial. 
Each   5.50 

No  605.  43  plate  with  5  plate 
Vernier.  Knob  and  4  in.  Dial. 
Each  8.75 

No.  606.  43  platewithout  Ver- 
nier. Less  Knob  and  Dial. 
Each  6.5*) 

KELLOGG  SWITCHBOARD 
*  SUPPLY  COMPANY 

CHICAOO 


You  Need  This 
"MAC  -  RADIO" 
TEMPOMETER 

An  accurate,  easily 
operated  device  by 
which  you  can  instant- 
ly compare  the  Stand- 
ard Time  used  in  all  points  of  the  World. 
An  absolute  necessity  for  all  radio  opera- 
tors who  are  receiving  either  telegraph  or 
phone  station  schedules  throughout  the 
World.  IT  TELLS  YOU  WHEN  TO 
LISTEN  FOR  THAT  CONCERT  OR 
MESSAGE.  FOR  A  LIMITED  TIME 
ONLY  with  each  tempometer  we  will  in- 
clude FREE  OF  CHARGE  our  folder 
giving:  Standard  Time  Meridians  of  the 
World,  also  U.S.  time  zones  and  time  send- 
ing stations,  Broadcasting  stations  of  U.S. 
and  Canada  with  time  used  by  each.  Radio 
Tempometer  Price  $1.00.  Delivery  return 
mail.  Dealers  write  for  discounts. 
McCALLUM  APPLIANCE  CO. 

Silver  City,  New  M«xic« 


Hear  it 


The  Fine  Adjustment  Rheostat 
Brings  Out  Everything  Clear 
and  Loud 


"^"HEN  working  long  distance  concerts 
or  codes  this  rheostat  makes  radio 
receiving  a  real  pleasure. 
The  unusually  large  number  of  turns  give 
a  flne  regulation  of  current.  The  rheostat 
is  built  around  a  rigid  circular  sup- 
porting frame 
of  nickeled 
brass  carrying 
two  mounting 
screws.  The 
contact  arm 
is  noticeably 
smooth  running 
to  aid  in  giving 
flne  adjustments. 
The  Sterling 
Filament  Rheo- 
stat is  known 
from  coast  to 
coast  as  repre- 
sentative of  the 
Sterling  family 
of  radio  devices 
— especially  de- 
signed for  fila- 
ment control  of 

detector  and  amplifying  tubes.  It  unll 
not  heat  up. 

STERLING 
FILAMENT  RHEOSTATS 

are  used  everywhere  by  commercial  and 
amateur  radio  users. 

Adaptable  to  either  panel  or  table  mount- 
ing by  mere  loosening  of  a  set  screw. 

List  Price   .  $1.00 


Other  STERLING  Radio  Devices 

Portable  Rectifiers 

Audio  Frequency  Amplifying 
Transformers 

Radio  Frequency  Amplifying 
Transformers 

Pocket  Voltmeters  for  testing  "B" 
Batteries 

Filament  Ammeters  and  Volt- 
meters. 


Over  2}£  Million  Sterling  Devices 
in  use  today 

THE  STERLING  MFG.  CO. 

2845  Prospect  Ave.,     Cleveland,  O- 
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Burgess,  the  Radio  Battery 

—designed  by  wireless  specialists 

It  doesn' t  take  Long  for  a  radio  engineer  to  tell  the  difference 
between  a  Burgess  and  an  ordinary  battery.  The  Burgess  begins 
to  perform  at  once  like  a  radio  battery  should— and  a  Burgess 
continues  for  a  longer  time. 

The  reason  is  that  Burgess  Radio  Batteries  are  designed,  made 
and  sold  by  radio  engineers.  Burgess  didn't  rush  into  the  field 
with  merely  a  collection  of  flashlight  cells.  Burgess  experimented 
and  perfected  the  most  efficient  "B"  battery  a  long  time  before 
the  present  popularity  of  radio  began*  Don't  take  our  word  for 
it — ask  any  radio  engineer. 

Leading  manufacturers  of  radio  equipment  specify  "Burgess/' 
Burgess  "B"  Batteries  are  handled  by  all  progressive  jobbers  and 
dealers.  "Look  for  the  Black  and  White  Stripes."  And  if  your 
dealer  doesn't  handle  Burgess  Radio  Batteries,  just  address: 

BURGESS  BATTERY  COMPANY 

Engineers  —  Dry  Batteries  —  Manufacturers 

FLASHLIGHT  -  RADIO  -  IGNITION  -  TELEPHONE 

General  Sales  Office:  Hams  Trust  Bldg.,  Chicago 
Laboratories  and  Works:  Madison,  Wisconsin 


New  York 


Branches: 
Washington      St.  Paul      Kansas  City 

la  Canada:  BURGESS  BATTERIES,  Ltd. 
Winnipeg,  Toronto,  Montreal 


BURGESS 

RADIO  BATTERIES 

ASK  ANY  RADIO  ENGINEER" 
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CROSLEY  RECEIVER  MODEL 
X.  A  four  tube  outfit  the  same 
as  shown  in  the  above  scene. 
It  consists  of  tuner,  one  stage 
of  Tuned  Radio  Frequency  Am- 
plification (the  feature  that 
has  made  this  set  so  popular) 
Detector  and  two  stages  of 
Audio  Frequency  Amplification 
in  a  beautiful  mahogany  cabi- 
net. It  will  bring  in  distant 
stations  loud  and  clear.  With 
this  set,  listeners  in  Florida 
have  heard  Winnipeg,  San 
Francisco  and  Honolulu.  Price 
without  phones,  batteries  or 
tubes   $55.00 


if  you  can  afford  to 
'  pau  more -you  will  still 
prefer CROSLEY 'efficiency 

From  the  most  humble  home  to  the  elaborate  drawing 
room,  Crosley  Instruments  are  preferred.  Regardless 
of  the  many  higher  priced  instruments  on  the  market, 
the  man  who  knows — even  if  he  can  afford  to  pay 
more — will  choose  Crosley. 

There  is  no  secret  in  this.  Crosley  instruments  are 
the  acme  of  efficiency  and  simplicity  and  their  con- 
struction is  based  on  sound  fundamental  principles. 
Numerous  tests  by  disinterested  parties  all  over  the 
country  will  bear  us  out  in  this  statement. 
Your  dealer  should  be  able  to  furnish  you  with 
Crosley  Apparatus.  If  not,  send  us  his  name  and 
order  direct. 

If  you  are  a  Jobber  or  Dealer  and  do  not  already 
handle  Crosley  Instruments,  you  will  be  wise  to  satis- 
fy the  demand  that  our  national  advertising  has 
created. 

BETTER -COST  LESS 

R  A  □  I  □ 


Complete  sets  from  $26  up,  all  kinds  of  parts 
and  experimental  units. 

Write  for  Catalog 

CROSLEY  MFG.  CO. 

118  Alfred  St.,  Cincinnati,  Ohio 
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Announcing 
Several  New  Crosley  Units  That 
will  be  very  Popular 


Three  Instruments 
made  to  accommo- 
date iy2  volt  Tubes 


graft 

CROSLEY  RECEIVER  MODEL  XII-S 
A  four  tube  set  the  same  as  our 
Model  XV  with  amplifying  chamber. 
This,  however,  is  constructed  to  use 
1  %  volt  dry  battery  tubes  and  do  away 
with  the  storage  battery.  Consists  of 
one  stage  of  Tuned  Radio  Frequency 
Ampliflcaton  and  Detector  in  mahogany 
finished  cabinet.  Price  without  phones, 
batteries  or  tubes  $65.00. 


CROSLEY  RECEIVER  MODEL  VI-S.  A 
two  tube  set  adapted  to  use  1%  volt  dry 
battery  tubes.  This  Is  the  same  as  our 
Model  VI  but  eliminates  the  use  of  a 
storage  battery.  Consists  of  one  stage 
of  Tuned  Radio  Frequency  Amplification 
and  Detector  in  mahogany  finished  cab- 
inet. Price  without  phones,  batteries  or 
tubes  $30.00. 


Better — Cost  Less 

RADIO 


.•IS 


CROSLEY  RECEIVER  MODEL  VIII-S.  A  new  three 
tube  set  adapted  to  use  1%  volt  dry  battery  tubes 
and  eliminate  storage  battery.  Consists  of  one  stage 
of  Tuned  Radio  Frequency  Amplification,  Detector  and 
one  stage  of  Audio  Frequency  Amplification  in 
mahogany  finished  cabinet.  Price  without  phones, 
batteries  or  tubes  $50.00. 


Your  dealer  or  jobber  should  be  able  to  furnish  you  with  Crosley 
Apparatus.    If  not,  send  us  fafis  name  and  order  direct. 

Write  for  Catalog 

CROSLEY  MANUFACTURING  CO. 

118  ALFRED  STREET,  CINCINNATI,  OHIO 
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Two  New  Portable  Instruments 


O        o        o  • 
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CROSLEY  RECEIVER  MODEL  VI-P.  A  very 
light  and  compact  outfit.  Designed  especially 
to  be  carried  around  without  the  usual  bother 
of  extra  batteries,  antenna,  etc.  Consists  of  a 
two  tube  receiver  patterned  after  our  Model 
VI  and  adapted  to  use  with  1  V%  volt  dry  battery 
tubes.  Has  compartments  for  "A"  and  "B" 
batteries,  aerial  and  head  phones.  Made  up  in 
neat  mahogany  finished  case.  Price  without 
phones,  batteries  or  tubes  $40.00. 


CROSLEY  RECEIVER  MODEL  VIII-P.  Another 
portable  Unit  the  same  as  that  shown  on  the  left  but 
with  one  added  stage  of  Audio  Frequency  Amplifica- 
tion. This  is  the  same  Receiver  as  our  Model  VIII 
but  adapted  to  use  with  1%  volt  dry  cells  and  with 
compartments  for  all  accessories.  Especially  recom- 
mended for  long  range  receiving  where  one  desires 
to  take  his  instrument  from  place  to  place.  Price 
without  phones,  batteries  or  tubes  $60.00. 


New  Units  For  Experimental  Purposes 


CROSLEY  CONDENSO- 
UNIT.  Here  we  have 
incorporated  a  Crosley 
Model  "C"  condenser  in 
a  mahogany  finished 
cabinet  and  hard  rubber 
panel  with  the  necess- 
ary connections.  Can 
be  added  to  any  outfit. 
Price  $5.00. 


fab 


CROSLEY  DETECTO-UNIT.  Consists  of 
socket.  Rheostat,  grid  condenser,  leak,  etc. 
with  the  proper  binding  post  connections. 
It  will  add  an  audion  detector  to  any 
set.  Any  standard  tube  can  be  used,  or 
with  a  Crosley  adapter,  a  1^  volt  tube 
can  be  used.    Price  without  tube  $4.00. 


CROSLEY 
Consists  of  a 
mounted  in  a 
any  finished 
hard  rubber 


TUNO-UNIT 
vario-coupler 
neat  mahog- 
cabinet  and 
panel.  The 


Handled  by  jobbers  and  dealers  everywhere.  If 
your  dealer  does  not  handle  Crosley  Instruments, 
send  us  his  name  and  order  direct. 


primary  and  secondary  are 
connected  to  the  binding 
posts.  Tap  switch  furnish- 
es 7  variations  of  the  in- 
ductance. Can  be  used  in 
any  hook-up.    Price  $7.00. 


Write  for  Catalog 

CROSLEY  MANUFACTURING  CO. 


118  ALFRED  STREET, 


CINCINNATI,  OHIO 
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CROSLEY  DE-AMPLO-UNIT.  Consists  of 
audion  detector  and  one  stave  amplifier  neatly 
mounted  in  a  mahogany  finished  cabinet. 
Crosley  standard  parts  are  used  throughout 
including  Crosley  Sheltran  Transformer.  All 
the  necessary  binding  posts  are  provided  to 
connect  up  in  any  hook-up.  A  very  con- 
venient unit  to  add  to  a  crystal  detector  set 
or  used  in  connection  with  the  experimental 
units  shown  here.    Price  without  tubes  $11.00. 
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CROSLEY  DUO-AMPLO-UNIT.  A  two  stage 
Audio  Frequency  Amplifier  using  genuine  Cros- 
ley Sheltran  Transformers.  Unlike  some  of  the 
more  costly  units,  this  amplifier  is  not  resis- 
tance coupled,  but  is  the  highest  type  of 
modern  construction.  The  standard  tubes  can 
be  used,  or,  by  means  of  the  Crosley  adapter, 
1%  volt  dry  cell  tubes  can  be  employed. 
Price  without  tubes  $14.00. 


New  Crosley  Socket  Adapter 

Complete  with  necessary  screws  and  washers. 
It  will  fit  any  standard  socket  making  it 
possible  to  use  1%  volt  dry  battery  tube. 
This  is  a  great  boon  to  those  who  do  not 
want  to  use  a  storage  battery.  When  used 
with  the  Crosley  V-T  Socket,  it  can  be  mount- 
ed on  either  panel  or  base.  Price  complete  $  .70. 


Some  Notable  Price  Reductions 


CROSLEY  HARKO  SENIOR  MODEL  V.  A  unit  con- 
sisting of  tuner,  tapped  inductance  and  audion  de- 
tector that  has  given  wonderful  results.  One  listener 
in  Minnesota  hears  Schenectady.  In  beautiful  mahog- 
any finished  cabinet  and  formica  panel.  New  price 
without  phones,  batteries  or  tubes,  now  $15.00. 

CROSLEY  TWO  STEP  AUDIO  FREQUENCY  AM- 
PLIFIER in  mahogany  finished  cabinet  and  formica 
panel.    Price  now  $17.00. 

Handled  by  jobbers  and  dealers  everywhere.  If 
your  dealer  does  not  handle  Crosley  instruments 
send  us  his  name  and  order  direct. 


Write  for  Catalog 


Better — Cost  Less 

RADIO 
CROSLEY  MANUFACTURING  CO. 


118  Alfred  Street, 


Cincinnati,  Ohio 


ALWAYS  MENTION  QST  WHEN  WRITING  TO  ADVERTISERS 


85 


Digitized  by 


Google 


CROSLEY  MODEL  VI.  A  two  tub*  set  similar  to  the 
Model  "X"  shown  on  the  first  pave.  This  unit  has 
approximately  six  times  the  range  and  volume  of  the 
Harko  Senior.  It  consists  of  one  stage  of  Radio 
Frequency  Amplification  and  Audion  Detector.  It 
eliminates  static  to  a  large  extent  and  distant  stations 
are  brought  in  clear  and  sharply.  New  price  without 
tubes,  batteries  or  phones  $28.00. 


CROSLEY  RADIO  FREQUENCY 
TUNED  AMPLIFIER.  Originally  de- 
signed to  be  used  in  connection  with 
the  CROSLEY  HARKO  SENIOR 
MODEL  V.  Hook  ups  hare  now  been 
worked  out  for  its  efficient  use  with 
Westinghouse,  Grebe,  Clapp-Eastham 
and  other  receiving  sets.  Complete  in- 
structions showing  these  hook-ups 
are  furnished  with  each  Radio  Fre- 
quency Amplifier,  or  will  be  sent  upon 
request  to  anyone  free  of  charge. 
New  price  $12.00. 


CROSLEY  V-T  SOCKET.  This  socket 
has  been  pronounced  by  many  radio 
engineers  as  the  best  socket  on  the 
market.  Ever  since  its  announcement, 
its  success  has  been  phenomenal.  Al- 
though the  success  has  been  largely 
due  to  the  price,  its  real  popularity  is 
based  on  its  high  quality,  efficiency, 
service  and  practical  unbreakability. 
Patents  pending.  Beware  of  imitators. 
Made  of  porcelain  for  base,  or  panel 
mounting.    New  price  $  .40. 


CROSLEY  VARI- 
OMETER PARTS. 
Consists  of  two 
stators  and  one 
rotor  with  nec- 
essary hardware.  Stator  can  be  readily  wound  with 
our  winding  form.  Dia.  of  Rotor  4  in.,  over  all 
dimensions  3"  x  4*4".  Made  of  poplar  wood,  well 
shellaced.    New  price  $1.25.    Winding  form  $  .30. 


CROSLEY  VARIO-COUP- 
LER  PARTS.  The  CROS- 
LEY VARIO-COUPLER  is 
made  with  the  same  ac- 
curacy as  the  CROSLEY 
VARIOMETER,  and  is  de- 
signed to  function  perfect- 
ly with  it.  Each  Vario- 
Coupler  set  consists  of  a 
formica  tube,  rotor  and 
necessary  hardware.  Com- 
plete as  shown  in  illus- 
tration ready  for  assembly — new  price  $1.25. 


CROSLEY  RHEOSTAT.  Note 
the  new  Crosley  Rheostat  with 
ball  bearing  contact.  This 
rheostat  permits  exceptionally 
accurate  and  delicate  variations 
of  the  filament  current.  Unique 
construction  allows  the  CROS- 
LEY RHEOSTAT  to  be  mounted 
on  a  panel  of  any  thickness  up 
to  and  including  %  inch.  New 
price  $  SO. 


Handled  by  jobbers  end  dealers  everywhere.  If  your 
dealer  does  net  handle  Crosley  apparatus,  send  us  his 
name  and  order  direct. 

Write  for  catalog  and  leaflet: 

CROSLEY  MANUFACTURING  CO. 

118  Alfred  Street,  Cincinnati,  Ohio 
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Three  Beautiful  Cabinet  Models 
With  the  Model  X  Receiver 

Better — Cost  Less 

RADIO 


CROSLEY  MODEL  XXV 

This  beautiful  mahofftny  cabinet  is  equipped  with 
four  tuba  panel  incorporating  the  same  units  as 
the  Model  X.  This  cabinet  is  arranged  to  take 
the  Model  R-S  Magna  vox  that  can  be  quickly 
installed  and  hooked  up  to  the  set.  Cabinet  also 
contains  space  for  "A"  Battery*  Battery  and 

battery  charger  if  desired.  A  throw-over  switch 
is  provided  to  change  from  head  phones  to  loud 
speaker.  It  is  guaranteed  to  bring  in  broadcasting 
stations  up  to  one  thousand  miles  or  more,  loud 
enough  to  be  heard  all  over  the  room.  This 
beautiful  instrument  without  tubes,  batteries  or 
phones,  sells  for  $150.00. 


!•  ^s>  • 


CROSLEY  MODEL  VX 

Incorporates  the  same  receiving  apparatus 
as  the  other  instruments  on  this  page.  Has 
special  sound  resonating  chamber  but  with- 
out compartment  for  batteries.  Will  fill  your 
room  with  music  or  other  broadcasting. 
Mahogany  finished.  Price  without  tubes, 
batteries  or  phones  $70.00. 


CROSLEY  MODEL  XX 

The  same  as  CROSLEY  RECEIVER 
MODEL  X  in  an  upright  cabinet  with 
special  sound  resonating  chamber.  A 
hinged  lid,  when  raised,  allows  the 
operator  access  to  every  part  of  the  re- 
ceiving apparatus.  Directly  under  the 
receiving  apparatus  is  a  highly  finished 
board  that  slips  in  and  out,  forming  a 
desk  for  the  person  operating  the  in- 
strument. Has  the  same  volume  and 
range  as  the  MODEL  X.  Mahogany 
finished.  Price  without  tubes,  batteries 
or  phones  $100.00. 


Your  dealer  or  jobber  should  be  able  to  furnish  you  with 
Crosley  Instruments.  If  not,  send  us  his  name  and  order 
direct. 

Send  for  Catalog 

CROSLEY  MANUFACTURING  CO. 


118  Alfred  Street, 


Cincinnati,  Ohio 
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Rtmler  Panels  Make  An  Meal, 
Economical  Receiving  Set_ 

In  placing  these  panels  on  the  market  Render  has  put  a  hiffh 
quality  receiving  set  within  the  financial  reach  of  everyone. 

When  designing  these  Remler  panel-units,  Remler  engineers 
combined  every  point  necessary  for  efficiency  in  receiving,  to- 
gether with  special  features  of  construction  for  the  convenience 
of  the  user.  No  process  of  manufacturing  that  would  make 
these  panels  efficient  in  operation,  beautiful  and  uniform  in 
appearance  has  been  neglected.  Each  panel  is  a  complete  unit 
mounted  on  a  hardwood  base  for  table  use  but  so  designed  that 
any  number  of  panels  may  be  easily  mounted  in  a  single  cabinet. 

Remler  standard  parts  are  used  exclusively  in  their  assembly 
— hence  it  is  possible,  by  using  combinations  of  Remler  panel 
units,  to  obtain  a  complete  receiving  set,  using  the  same  circuit 
employed  in  the  most  expensive  receiving  set  on  the  market, 
at  only  a  fraction  of  the  cost. 
You  can  Start  with  only  three  panel* : 

A  complete  and  efficient  receiving  set  for  local  work  is  ob- 
tained by  connecting  together  Remler  panels  types  505-502  and 
SSO.  For  long  distance  receptions  other  panels  may  be  added 
one  at  a  time  to  suit  the  convenience  of  the  owner  until  the 
most  complete  and  efficient  circuit  possible  is  obtained.  The 
cost  is  nominal. 

The  diagram  below  shows  Ave  Remler  panels  connected  to 
form  a  complete  inductively  coupled  receiving  set  and  two-stage 
Amplifier. 

Send  10c  for  new  Remler  40-page  catalog  giving  prices  and 
complete  descriptions  of  every  Remler  article. 


The  Remler  Technical  Bureau  ie  at  your  Service.    Addreee  your  problem*  to  Dept.  Q 

REMLER  RADIO  MFG.  COMPANY 


FACTORY  A  HOME  OFFICE 

248  FIRST  STREET 
SAN  FRANCISCO,  CAL. 


EASTERN  SALES  OFFICE 

154  W.  LAKE  STREET 
CHICAGO,  ILLINOIS 
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Give  Clearest  Reception 

Cunningham  Tubes  used  in  any  standard  receiving  set  will 
enable  you  and  your  friends  to  listen  to  news  reports 
at  breakfast,  stock  market  quotations  at  lunch,  and  in 
the  evening  sit  in  your  comfortable  living-room  by  the 
fireside  and  enjoy  the  finest  music  and  entertainment  of 
the  day. 

Send  5c  for  new  3 2 -page  Cunningham  Tube  catalog,  con- 
taining detailed  instruction  for  the  operation  of  Cunning- 
ham Tubes  as  well  as  numerous  circuit  diagrams  and  graphic 
illustrations  of  tube  action. 

The  Cunningham  Technical  Bureau  is  at  your  Service.    Address  jour 
problems  to  Dept.  Q. 


Horn*  Officm:— 
248  First  Street 
San  Francisco,  Calif. 


CUNNINGHAM 
TYPE  C  300 
PATENTED 


AMPLIFIES 
AS  IT 
DETECTS 


PATENT  NOTICE 

Cunningham  tubes 
are  covered  by  pat- 
ents dated  11-7-05, 
1-15-07,  2-18-08  and 
others  issued  and 
pend&ng.  Licensed 
only  for  amateur  or 
experimental  uses  In 
radio  communication. 
Any  other  use  will 
be  an  infringement. 

TYPE  C-300 
Super-JBensttive 

DETECTOR 

*5.oo 

TYPE  C-301 

Distortionless 
AMPLIFIER 


The  trade  mark  GE 
is  the  guarantee  of 
these  quality  tubes. 
Each  tube  is  built  to 
most  rigid  specifica- 
tions. 


Eaatmm 

RmprmBmntativ+a: — 

154  West  Lake  Street 
Chicago,  111 
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FOURTH  ANNUAL  CONVENTION 

of  the 

THIRD  RADIO  DISTRICT 

Auspices 

AMERICAN  RADIO  RELAY  LEAGUE 

To  be  held  in 

BALTIMORE 

at  the 

HOTEL  EMERSON 
APRIL  13  and  14—1923 

ONE  GALA  AFFAIR 
EXHIBITS  BY  MANUFACTURERS  OF 
NATIONAL  REPUTATION 
TECHNICAL  TALKS  BY  THE  COUNTRY'S 

MOST  PROMINENT  MEN  IN  RADIO 
A  GRAND  REUNION  OF  THE  BOYS  WHO 
PUSH  THE  "MIDNITE  KEY" 

PRICE  OF  TICKETS,  INCLUDING  BANQUET, 
TRIP  BY  WATER  TO  ANNAPOLIS  "NSS" 

$5.00 

WATCH  FUTURE  ADVERTISEMENTS  IN  QST 
MORE  GOOD  NEWS  LATER 
TICKETS  AND  RESERVATIONS 
FROM 

CHARLES  F.  HENDERSON 

2008  BOLTON  STREET 
BALTIMORE,  MARYLAND 
THIS  IS  YOUR  CONVENTION 
LET'S  GO  AND  PU  T  IT  OVER 

BIG 


ANNOUNCEMENT 

Our  new  Radio  Department  is  now  open, 
and  we  can  tare  you  money  on  your 
supplies  or  complete  sets. 

SPECIALS  FOR  THIS  MONTH 

Radiotrons  UV200   $*•♦<> 

Radiotrons  UV201    «•» 

Postpaid 

Many  other  bargains.  Price  list  free. 
Try  us  and  be  convinced. 

C.  &  E.  COMPANY 

South  Lyme,  Conn. 


"EURACO"  PRODUCTS 

(Guaranteed) 

Compact  —  Interchangeable 

Most  Efficient  —  Accurate: 


Mica  Lonaensers  — 
Mountings: 

Interesting  Proposition  for  Dealers 

%    EUROPEAN  RADIO  CO. 

1342  East  22nd  Street,       Brooklyn,  N.  Y, 
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-a  Phenomenal  Success 


A  Phantom  View,  Showing  the  Discs 

These  graphite  discs,  scientifically  prepared,  contain 
the  secret  of  the  Bradleystat.  No  wire  rheostat  can 
possibly  give  the  noiseless,  smooth  control  so  eagerly 
sought  by  radio  men.  For  both  6- volt  and  1  /  2 -volt 
tubes,  Bradleystat  control  is  unsurpassed. 

The  discs  have  no  inductance.  They  last  forever,  and 
laboratory  tests  reveal  that  they  maintain  better  adjust- 
ment than  the  wire  rheostat.  Try  one,  tonight,  and 
enjoy  the  supreme  delight  of  Perfect  Filament  Control. 

£Jfen-Bra^  Ca 

Electric  Coo  trolling  Apptmu* 

277  Greenfield  Avenue  ■  Milwaukee,  Wisconsin 

McmUr  0/  the  National  Radio  Chamber  of  Commerce 


Some 
distinctive  Features 

The  new  Bradleystat  is  creating  widespread 
interest  among  radio  en- 
thusiasts. Several  refine- 
ments in  the  new  model 
makes  the  new  Bradley- 
stat pre-eminent  in  the 
field  of  filament  rheostats, 
«  t 

The  new  knob,  beautifully  proportioned  and 
fluted  to  match  the  finest  radio  equipment, 
distinguishes  the  new  Bradleystat  for  its  splen- 
did appearance.  The 
new  porcelain  con- 
tainer is  smaller  than 
the  older  model,  but 
the  range  of  control 
is  better  than  ever. 
*  if 

The  name,  "Bradleystat''  is  embossed  on  the 
new  container  to  protect  you  against  spurious 
imitations.  Safeguard  your  radio  set  by  insist- 
ing on  genuine  Bradleystats.  An  adjusting 
•crew  has  been  added 
in  the  base  for  setting 
the  "cut-o£T  switch 
as  you  desire. 


U.S.PAT.  OFF. 


PERFECT  FILAMENT  CONTROL 
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S  AGAIN- 

few  a  dull  evening  in  the  home 

WITH  the  Magnavox 
Radio,  the  volume  of 
sound  is  limited  only  by 
the  amount  of  power  in- 
put. 

Magnavox  Power  Ampli- 
fier— Model  C  (2  or  3 
stage)  is  especially  de- 
signed for  true  power 
amplification,  and  gives 
marvelous  results. 

R  2  Magnavox  Radio  with 
18-inch  horn:  this  in- 
strument is  intended 
for  those  who  wish  the 
utmost  in  amplifying 
power;  for  large  audi- 
ences, dance  halls,  etc. 
 $85.00 

R-3  Magnavox  Radio  with 
14-inch  horn:  the  ideal 
instrument  for  use  in 
homes,  offices,  amateur 
stations,   etc. .  .  .  $45.00 

Model  C  Magnavox  Pow- 
er Amplifier  insures 
getting  the  largest  pos- 
sible power  input  for 
your  Magnavox  Radio. 

2  Stage.  $80.00 

3  Stage  110.00 

Magnavox  piodum  i.uu  be  had 

of  good  dealers  everywhere. 
Write  us  for  copy  of  new 
illustrated  booklet. 

THE  MAGNAVOX  CO. 

Oakland,  California 
N.  Y.  Office:  370  Seventh  Ave. 


TAGNAVOX 

dRadio 
<7/te  Reproducer  Supreme 


TRADE  MARK  RffG.  U-S-  PAT  OFF 


The  Variable  Air  Condenser 
that  Gets  the  Best  from 
your  Set 

Thousands  of  good  sets  are  giving  their 
owners  pitiful  results  for  only  one  rea- 
son, namely  inefficient  Variable  Air  Con- 
densers. Did  you  buy  a  cheap  conden- 
ser? Not  cheap  in  price  perhaps,  but 
cheaply  made;  a  condenser  in  looks  but 
not  in  action.  Go  to  your  dealer  and  ask 
to  see  this  one.  It  is  as  efficient  as  it  is 
clean  cut  in  appearance.  Take  it  home. 
Try  it.   You'll  be  rewarded. 

Insist  upon 

COTOCO  PRODUCTS 

AMPLIFYING  TRANSFORMERS  FOR 

AUDIO  FREQUENCY,  and 

RADIO  FREQUENCY 

SOCKETS,  DIALS 

COTOCOILS,  THE  ORIGINAL 
CONCENTRATED  INDUCTANCES 

//  your  Dealer  Fails 
you,  Write  us  Direct 

Accept  no  substitutes.  You  can't  afford 
to.  Ask  for  Cotoco  Quality  and  get  it 
if  you  have  to  write  us. 

COTO-COIL  CO. 

87  Willard  Ave., 
Providence,  R.  I. 
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Atwater  Kent 

RADIO  RECEIVING  SET 


THE  above  set,  consisting  of  Coupled 
Circuit  Tuner  and  Detector  2 -Stage 
Amplifier,  is  an  ideal  set  for  either  phone 
or  loud  speaker  use*  Note  that  this  set 
includes  two  stages  of  audio  frequency 
amplification. 

Complete  Outfit,  as  above,  wired,  $35.50 


The  Mounted  Variometer 
carries  through  the  stand* 
ard  quality  of  Atwater 
Kent  products.  For  an  open 
set  it  supplies  a  finished 
instrument  unsurpassed  in 
appearance  and  perform- 
ance. 


Mounted  Variometer,  $10.00 

Atwater  Kent  Manufacturing  Company 

4945  Stenton  Ave.         Radio  Dept.         Philadelphia,  Pa. 
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"We  Are  Now  Signing  Off --Good  Night!" 

Now  Attach 

HOMCHARGER 

To  your  AC  lamp  socket,  snap  the  clips  on  your 
storage  hattery  and  "turn  in." 
While  you  sleep,  the  RADIO  HOMCHARGER 
DE  LUXE  is  silently  charging  your  hattery — the 
charging  rate  being  governed  automatically.  In 
the  morning  it  is  fully  charged;  ready  for  an- 
other evening's  entertainment,  and  the  cost  has 
been  less  than  a  nickel  for  current  consumed. 

No  muss,  trouble,  dirt — no  moving  of  battery — loss  of  time.  You  can't  con* 
nect  it  up  wrong — it  can't  overcharge  nor  harm  your  battery  in  any  way.  Its  beau- 
tiful mahogany  and  gold  finish  will  harmonise  with  any  living  room. 

Furnished  complete  with  Ammeter,  Attachment  Cord  and  Plug,  Charging  Cable 
and  Battery  Clips,  by  all  good  dealers  handling  radio  and  electrical  equipment,  for 
$18.50. 

Ask  your  dealer  for  Bulletin  No.  637,  illustrating  the  new  HOMCHARGER 
in  actual  colors,  or  write  direct. 

PATTTinM      When  buying  a  Rectifier 
w  1  i\Jr%      insist  upon  the  following: 

1 —  SELF-POLARIZING  feature,  otherwise  your  battery  may  be  ruined  through  reverse  charging. 

2 —  AT  LEAST  FIVE  AMPERE  CHARGING  RATE,  otherwise  it  will  require  several  days  to  fuUjr 

charge   your  battery. 

S — UNDERWRITERS'  APPROVAL,  otherwise  in  case  of  lire  your  insurance  may  be  void. 
The  HOMCHARGER  is  the  only  Rectifier  at  any  price  which  combines  the  above,  throe  NECESSARY 
HOMCHARGING  features. 

The  Automatic  Electric  Devices  Company,    127  West  Third  St.,  Ciicinnati,  Ohio 

i  luinnnnnffl 

HERBERT  H  FROST,  Inc. 

WEST  LAKE  STREET   CHICAGO,  ILLINOIS. 


No.  131— Frost 
Radio  Double  Cir- 
cuit  Jack,  90*. 
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Q. — What  is  the  most 
important  thing  in 
a  wireless  outfit? 

A. — The  wire! 


^/ET  we've  seen  wireless  apparatus  that  seemed 
1   almost  to  take  its  name  literally — as  far  as 
having  had  any  serious  attention  paid  to  its  wire. 

Magnet  wire  is  the  basic  material  of  radio 
equipment.  For  the  manufacturer  it  holds  a  dual 
significance.  It  must  perform  economically  in  his 
plant,  in  the  hands  of  his  operators;  and  it  must 

Eerform  efficiently  in  the  finished  jobs,  in  the 
ands  of  his  customers. 

Acme  Magnet  Wire  was  made — long  before  the 
days  of  practical  radio — to  meet  these  two  stand- 
ards in  the  field  of  general  electrical  manufactur- 
ing. It  winds  easily  and  economically,  because  it 
is  uniform,  free  from  imperfections,  and  its  insula- 
tion is  scientifically  applied  to  insure  smooth, 
rapid  production.  Its  long-continued  use  by  the 
leading  makers  of  standard  electric  equipment  is 
ample  testimony  of  its  quality  in  performing  the 
work  expected  of  it. 

Acme  has  pioneered  in  the  development  of  the 
finer  sizes  of  enameled  magnet  wire  for  radio  use 
and,  in  winding  hundreds  of  thousands  of  trans- 
former coils  in  the  Acme  plant,  has  gained  the 
practical  experience  in  this  field  that  is  of  such 
inestimable  value  in  improving  the  quality  of 
Acme  Wire  and  maintaining  the  Acme  Service 
in  radio  work. 

THE  ACME  WIRE  CO.,  New  Haven,  Conn. 
NEW  YORK  CHICAGO  CLEVELAND 


Acme  Radio  Users 

Acme  Apparatus  Co. 
Adams    Morgan  Co. 
Atwatcr  Kent  Mfg.  Co. 
Auth    Electrical    Specialty  Co. 
Chicago  Telephone  Supply  Co. 
Connecticut  Telephone  ft  Electric 
Co. 

Chat.  Cory  ft  Son,  Inc. 
Dictograph  Products  Co. 
Eisemann  Magneto  Co. 
Electrical  Products  Mfg.  Co. 
Blwood   Electric  Co. 
Federal  Telephone  ft  Telegraph  Co. 
General   Radio  Co. 
A.   C.   Gilbert  Co. 
Holtser  Cabot  Electric  Co. 
Kellogg  Switchboard  ft  Supply  Co. 
Manhattan  Electrical  Supply  Co. 
Standard  Transformer  Co. 
States  Co. 

Thordarson   Mfg.  Co. 
Wells   Mfg.  Co. 

Westinghouse  Else.   ft  Mfg.  Co. 

-Acme  Electrical  Insulations 
Flexible  varnished  tubing  in  all 
•lies    and    colors;    standard  or 
special.   

Acme  Radio  Specialties 
Audio  Transformer  windings. 
Radio   Frequency  windings. 
Magnet  windings  for  Head  Sets. 
Enameled  wire — especially  the 
finest  sizes,  40-44  B  4  8  WSm** 
Silk   and   cotton-covered  magnet 
•rire. 

Enameled  Aerial  wire — single  wire 
and  stranded.  

Acme  Wire  Products 
"Enamelite,"  plain  enameled 
Magnet  Wire;  "Gottonlta,"  Cot- 
ton^eovered  Enamelite;  "SUken- 
Ite,"  Silk-covered  Enamelite;  Sin- 
gle and  Double  Cotton  Magnet 
Wire;  Single  and  Double  Silk 
Magnet  Wire.  We  also  have  a 
complete  organisation  for  the 
winding  of  coils  in  large  pro- 
duction quantities. 


Illustrated    Catalog    will    be  semi 
upon  request  to  Purchasing  Agsnts 
and  Bngin—rs. 


AcmeWire 

It  goes  in  the  space 
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Type  11601-Hl  has 
the  vernier  ad- 
justment for  de- 
tector tube  con- 
trol  $1.50 

Type     11601 -Hs, 


for  amplifier 
trd   $1.00 


Dealers  Point  with  Pride 
to  the  GH  Trade-mark 

One  of  the  first  things  any  dealer  will 
point  out  in  showing  you  a  genuine  Cutler- 
Hammer  Radio  Rheostat  is  the  famous 
C-H  trade-mark  engraved  in  the  satin- 
nickel  body. 

Asa  practical  electrical  man, the  dealer  knows 
the  protection  this  trade-mark  gives  the  buyer 
— he  knows  that  "radio  rheostats  built  by  rheo- 
stat builders1*  means  perfection  as  the  result  of 
years  of  experience,  not  hasty  design  to  meet  a 
sudden  demand. 

For  more  than  a  quarter  of  a  century  the 
engineers  of  Cutler- Hammer  have  been  the 
aggressive  pioneers  in  the  development  of 
rheostatic  control,  and  their  signature  of  ap- 
proval— the  C-H  trade-mark — is  known  and 
respected  in  every  industry  the  world  over. 

The  dealer  is  proud  to  show,  as  representa- 
tive of  his  stock,  these  rheostats  of  recognized 
and  guaranteed  quality,  and  he  recommends 
them  with  full  confidence,  knowing  that  they 
were  designed  by  specialists  to  give  you  un- 
failing satisfaction. 

THE  CUTLER-HAMMER  MFG.  CO. 

MILWAUKEE  -  WISCONSIN 


Over  a  Skutrter  Million  in  Use 


RADIO  RHEOSTATS 

"BUILT  BY  RHEOSTAT  BUILDERS" 


"Member,  Radio  Section,   Associated  Manufacturers  of 
Electrical  Supplies.** 


"B"  Battery  with  Panel  Control 

Storage  Batteries 

designed  for 

RADIO 


KICO  Storage  "B"  batterie3  are  used 
by  thousands  of  amateurs  who  under- 
stand radio  and  consequently  buy 
nothing  but  the  most  efficient  equip- 
ment. 

A  FEW  REASONS 

1.  Alkaline  type.     Unlimited  Life. 

2.  They  eliminate  noises  caused  from  "Bs" 
that  are  rapidly  deteriorating. 

3.  The  switch  control  allows  single  cell  vari- 
ations from  12  volts  up.  (A  critical  plate 
adjustment  is  essential  on  your  detector 
bulb  for  C.W.  and  Radiophone  reception.) 

4.  Rechargeable  from  your  110  Volt  A.  C.  line 
in  connection  with  the  rectifier  supplied 
with  each  battery. 

5.  Will  last  from  three  to  six  months  on  a 

single  charge  while  in  the  detector  plate 
circuit. 

6.  NOT  an  experiment.  All  batteries  sold  with 
the  privilege  of  receiving  your  money  back 
if  unsatisfied  within  a  90  day  trial. 

7.  Neat,  Efficient  and  Compact. 


16  cell    22  volts 

24  cell    32  volts 

36  cell    48  volts 

50  cell    68  volts 

78  cell  100  volts 

108  cell  145  volts 


(Plain) 
$6.50 
8.00 
10.00 
12.00 
16.00 
21.00 


(With 
Panels) 

$12.00 
14.00 
17.00 
21.00 
26.00 


F.O.B.  Buffalo,  N.  Y. 
Literature  gladly  furnished 
We  distribute  KING  Chargers 

KIMLEY  ELECTRIC  CO. 

1355  Fillmore  Atc,    Buffalo,  N.  Y. 
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Ready  for 
Delivery 

New 
GREBE 
RORN 

Amplifier 
$6022 


> 


•J-  . 


This  new  tuned  R.  F.  Amplifier  equals  two  steps  of  audio  fre- 
quency amplification,  entirely  eliminates  QRM  and  will  bring  in 
stations  you  never  heard  before. 

Perfectly  designed  for  use  with  Grebe  CR-3,  CR-5,  CR-8  and 
CR-9  receivers, — four  inductances  covering  range  of  150-3000 
meters.  Gives  splendid  results  with  other  standard  receivers  or 
with  your  home-built  outfit.  Conservative  range  500  miles  used 
with  loop  aerial,  detector  and  one  amplifier  tube. 

Booklet  with  each  RORN  shows  in  detail  how  to  connect  to 
all  types  of  receivers.  Requires  one  amplifier  tube  and  90-volt 
B.  battery  for  operation. 

Price  complete  with  four  inductances,  $60.  Immediate  de- 
livery on  mail  orders. 


BEST  SELLERS 

New  Mai navox-copper  horn  $45.00 

Fada    Varie-Couplers   4.75 

Klosner  Vernier  Rheostats.  .  1.50 

Acme   Pot-Rheo    3.00 

DeForest  D-7  Reflex  Set..  112.00 
Single  BaJdys-Type  MC"  . .  .  7.75 
WD- 11  Tubes  1j5-V  Filament  6.50 

Sockets  for  above  75 

Adapters  for  standard  base.  1.50 
Amrad  Broadcast  Receiver.  .125.00 
Gold  Grain   Detectors  •  .  .  .  230 

For  panel   mounting   2.00 

Reinartz  Tuner  Coils   2.00 

Amrad  2-step  Amplifier.  .  .  .  40.00 


New  Year's  Gift 

Bakelite  VT  socket  free  with  each 
vacuum  tube  sold  during  January. 

CHICAGO  ARRL  MEN  can  al- 
ways find  the  latest  apparatus  and 
most  courteous  service  at  "Radio 
Center." 

DX  MEN — we  offer  you  the  same 
service  by  mail.  Try  us  for  items 
listed  or  any  NATIONALLY  AD- 
VERTISED EQUIPMENT. 


LYNN  RADIO  COMPANY 

STANDARD  NATIONALLY  ADVERTISED 

Phone  Harrison  7293     RADIO    EQUIPMENT  L.  L.  Lynn,  Pres. 

Sixth  QFloor  Consumers  Building 
QQO  South.  State  St  — -  Chicago,  nl 
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For  Best  Super-Regenerative  Results 

Use  Coils  Armstrong  Chose 

Major  Armstrong  selected  PACENT  Duo- 
Lateral  Coils  as  the  best  to  use  in  his  original 
super-regenerative  equipment.  Other  lead- 
ing authorities  endorse  his  selection.  Gen- 
uine Duo-Lateral  Coils  are  distinguished  by 
their  characteristic  staggered  winding,  are 
labeled  "DUO-LATERAL  COIL"  and  marked 
"Patented  June  1920." 

Send  for  Descriptive  Bulletin*  (Q.J.lOt) 

PACENT  ELECTRIC  COMPANY 

INCORPORATED 
Manufacturers  ft  Distributors  of  Radio  ft  Electrical  Essentials 

Executive  Offices:  22  Park  Place,  New  York,  N.  Y. 

BRANCH  OFFICES 


PACENT 
DUO-LATERAL  COILS 

The  Last  Word  in 
INDUCTANCES 

For  the  Armstrong  Super- 
regenerative  circuit. 

Size  Price 

US     400   Unmounted  $1.20 

US    1280   Unmounted  2.70 

US    1800    Unmounted  3.20 

Don't  Improvise 
PACENT 1ZE 


Philadelphia,  Bourse  Bid*. 
Chicago,  38  So.  Clinton  St. 


Members,    Radio  Section, 
Associated  Mfrs.  of  Electri- 
cal Supplies 


Wash.,  D.  C,  Munsey  Bids;. 
San  Francisco,  Sheldon  Bids;. 


Can.  and  British  Licensees: 
COLONIAL    RADIO.  Ltd.. 
Hamilton,  Canada 


TRADE 


esc  a 


MARK 


QUALITY  ALWAYS  HAS  BEEN,  AND  ALWAYS  WILL  BE,  THE  WORLD'S 

SAFEST  INVESTMENT 
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ESCO 

HIGH  VOLTAGE  MOTOR-GENERATORS  STAND  PRE-EMINENT 
Used  by  Leading  Educational  Institutions,  U.  S.  Army  and  Navy  Academies,  Research 
Newspapers,  Dept.  Stores  and  Broadcasting  Stations. 

BULLETIN  237  LISTS  OVER  200  COMBINATIONS 
Special  Apparatus  Developed  for  Special  Requirements 
MOTORS — DYNAMOTORS — GENERATORS — MOTOR- GEN  ERA  TORS 

Sold  by  Principal  Dealers  Everywhere 

Electric  Specialty  Co. 

215  South  Street 
Stamford,  Conn.,  U.S.A. 
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AMPLIFIER 


A.R.R.L  ANNOUNCEMENT 

The  General  Radio  Company  has  been 
supplying  the  needs  of  the  experimenter 
for  nearly  a  decade.  It  antedates  QST  and 
the  A.R.R.L.  Since  the  formation  of  the 
A.R.R.L.  this  Company  has  used  QST  to  an- 
nounce whatever  new  radio  instruments  it 
has  produced.  Several  new  instruments 
have  just  been  developed  that  are  now 
ready  for  the  experimenter.  They  are  so 
new  that  we  have  not  obtained  the  adver- 
tising cuts  as  yet.   Here  is  a  list  of  them : 

TYPE  300-A  AMPLIFIER  UNIT 

A  compact  unit  consisting  of  our  Type 
231-A  Amplifying  Transformer,  Type  255 
Filament  Rheostat  and  Type  282  WD-11 
Tube  Socket  mounted  on  a  nickel  finished 
brass  mounting.  These  parts  are  all  wired 
ready  for  the  external  connections.  The 
mounting  is  so  designed  that  the  unit  may 
be  used  on  a  table  or  mounted  behind  a 
panel  with  only  the  rheostat  knob  pro- 
jecting. 

PRICE,  COMPLETE   $7.50 

TYPE  282  WD-11  TUBE  SOCKET 

A  socket  of  moulded  bakelite  arranged  with  positive  contact  springs 
to  take  the  WD-11  tubes.  This  is  a  socket  in  itself,  not  an  adaptor. 
PRICE    80  cents 

TYPE  255  RHE03TAT 

A  rheostat  of  moulded  bakelite,  not  a  substitute,  for  panel  or  table 
mounting.   Smooth  in  operation  and  attractive  in  appearance.  Resist- 
ance 6  ohms;  current  carrying  capacity  1.25  amperes. 
PRICE     $1.00 

TYPE  272  POWER  AMPLIFIER 

A  two  stage  amplifier  for  use  with  loud  speakers.  Operates  from 
110  volt  A.C.  lighting  supply.  Uses  power  tubes  and  requires  no  storage 
battery. 

PRICE   $40.00 

TYPE  247  CONDENSERS 

These  already  popular  condensers  may  now  be  equipped  with  gear 
providing  a  vernier  adjustment  with  but  a  single  setting,    A  low  loss 
condenser  with  a  micrometer  adjustment.    Made  in  8  types. 
PRICE   $3.25  to  $7.75 

Send  for  NEW  FREE  RADIO  BULLETIN  912Q  and  learn  about  these  instrument*. 

GENERAL  RADIO  COMPANY 

MASSACHUSETTS  AVENUE  AND  WINDSOR  STREET 

CAMBRIDGE  39  MASSACHUSETTS 

Do*  no  confuse  the  products  of  the  GENERAL  RADIO  CO.  with  those  of  other  concerns  using  the 
words  "General  Radio/'  The  General  Radio  Co.  has  been  manufacturing  radio  and  scientific  instru- 
ments for  many  years.    It  has  no  affiliation  with  any  other  company. 

Standardize  on  General  Radio  Equipment  Throughout 
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Rege  crative 
Rod  Oa/t 

Radi  ,"/ione* 


A  compact  and 
efficient  Receiver 
that  looks  good 
and  works  better! 


The  Principle 
is  only  Half  the  Battle 

YES,  it's  regenerative.  But  there's  one  other 
point  you  want  to  know.  What  parts  make 
it  up?  De  Forest  parts  go  into  RadioCraft 
sets— and  that  tells  the  whole  story .  Here  is  re* 
generative  equipment  inexpensive  in  price  and 
so  efficient  that  it  will  bring  in  broadcast  within  a 
radius  of  1 50  miles  and  upward.  D-4  is  designed 
for  the  user  who  wants  a  compact  portable  out* 
fit  for  camping  or  touring.  It  is  also  ideal  for  the 
family  which  desires  to  purchase  a  tuner  and  de* 
tector  unit,  and  after  becoming  accustomed  to 
its  use  adding  the  2*Step  Amplifier,  D»5,  shown 
below,  for  die  purpose  or  actuating  a  loud 
speaker.  The  two  units  are  so  designed,  betas 
exactly  of  the  same  size,  that  they  can  be  placed 
one  beside  the  other  and 
connections  made  by 
means  of  short  wires. 

De  Forest  dealers  carry 
RadioCraft  Regenerative 
equipment. 


RadioCraft 
Radiophone* 
2-Step  Amplifier 
Type  D*5 


lio  Tel.  ft  Tel.  Co. 

The  RadioCraft  Co.,  Inc. 

139  Franklin  St.,  Jersey  City,  N.  J. 


Recharge 
Your  Battery  at  Home 

Charges  both  A  and  B  Radio  Batteries 

Don't  be  without  the  iise  of  your 
Radio  Receiving  Set  while  your  bat- 
tery is  being  charged.  Get  a  Valley 
Charger  and  charge  your  battery 
right  at  home. 

Attach  the  ChJarger  to  your  home 
lamp  socket — attach  the  clips  to  the 
battery  terminals  and  you  will  get  a 
quick,  tapering  charge  which  just  ex- 
actly charges  your  battery,  but  can- 
not overcharge  it  or  harm  it  in  any 
way. 

Will  charge  the  A  6  volt  battery  at 
a  5  ampere  rate,  and  the  B  22%  volt 
battery  at  the  required  %  ampere 
rate.  45  volt  B  batteries  may  be 
connected  in  parallel  so  that  they 
can  also  be  charged. 

SATISFACTION  GUARANTEED. 
If  your  local  distributor  cannot 
supply  you,  write  direct  to 

VALLEY    ELECTRIC  COMPANY 

Department  Q,  ST.  LOUIS 

-  -  -  -   Mail   the   Coupon   -   -   -  - 

Valley  Electric  Co..  Dept.  Q,  St.  Louis,  Mo. 

Gentlemen :  I  am  enclosing  money  order 
(or  check)  for  $18.00,  for  which  send  me 
a  Valley  Battery  Charger  with  five-panel 
glass  display  ease  and  indicator.  If  not  sat- 
isfactory I  will  return  it  and  get  my  money 


Name 
Address 

$18.00 

F.O.B.  St  Louis 
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This  Panel  Will  Improve  Your  Set 

CONDENSITE 


The  best  panel  made  it  none  too  good  for  your  set.  Dependable  insula- 
tion is  vital  because  it  has  a  direct  bearing  upon  the  clearness  and  sensitivity 
of  both  transmission  and  reception. 

Everv  thinking  radio  enthusiast  certainly  wants  the  highest  type  panel 
he  can  obtain  and  the  surest  way  to  get  it  is  to  insist  upon  Condensite 
Celoron. 

This  strong,  handsome,  jet-black  material  is  not  merely  an  insulating 
material — it  is  a  radio  insulation  made  to  meet  high  voltages  at  radio  fre- 
quencies. That  is  why  it  will  give  you  greater  resistivity  and  a  higher  di- 
electric strength  than  you  will  ever  need. 

Make  your  next  panel  of  Condensite  Celoron.  It  machines  readily, 
engraves  with  clean  cut  characters  and  takes  a  beautiful  polish  or  a  rich  dull 
mat  surface. 

An  Opportunity  for  Radio  Dealers 

Condensite  Celoron  Radio  Panels  and  Parts  offer  a  clean  cut  opportunity 
to  the  dealer  who  is  keen  on  building  business  on  a  quality  basis.  Write  us 
today.   Let  us  send  you  the  facts.   Youll  be  interested. 

Diamond  State  Fibre  Company 
Bridgeport  (near  Philadelphia),  Pennsu 

Branch  Factory  and  Warehouse,  Chicago. 
Offices  fat  Principal  Cities 
In  Canada:  Diamond  State  Fibre  Co.  of  Canada,  Toronto,  245  Carlaw  Are. 
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Three  Types 

Type  T-ll  for 
the  first  stage. 

$6.00 

Type  T-ll  A  for 
the  second 
stage  $6.50 

Type  T-11B  for 
the  third  stage 
$7.00 


Radio  Frequency  Amplifying  Transformers 
200-600  METERS— AIR  CORE 
Made  by  Foremost  Amplification  Experts 

The  best  recommendation  of  Mu-Rad  Radio  Frequency  Trans- 
formers is  their  use  in  Mu-Rad  Receivers.  When  you  listen 
in  with  a  Mu-Rad  Set,  you  appreciate  the  difference  this 
greatly  superior  transformer  makes. 

No  iron  losses,  capacity  effects  and  eddy  current  loss.  Won- 
derfully accurate,  performance  varies  less  than  a  half  of  one 
per  cent.  Designed  by  amplification  specialists.  Admittedly 
the  best. 

Write  for  comprehensive  leaflet  on  Mu-Rad  R.  F.  Amplifying 
Transformers  and*  Mu-Rad  Receivers  Well  worth  the  effort. 
Do  it  NOW !    Sold  by  all  GOOD  radio  stores  and  departments, 

MU-RAD  LABORATORIES,  Inc. 


804  FIFTH  AVE., 


ASBURY  PARK,  N.  J. 


Already  Hundreds  in  Use! 

The  Ace  type  LS  panel  lever  ,  switch  has  met  with 
immediate  popular  favor  all  over  the  country.  The 
reason  is  its  many  exclusive  features  as  shown.  Polished 
nickel  plated  finish — postpaid  for  65  cents. 

Hard  Rubber 
Knob  Molded-in 
HEX  A  GONAL 

Pprfect  Self  Shaft-Blade 

ni  w  J*       ■  ■  .    CANNOT  turn. 

Cleaning  Wipe 

Contacts. 


Perfect  Self 
Cleaning  Wipe 
Contacts. 


Generous  Contact 

Surface.  Spring  and  Cot- 

ter Pin  Lock  — 
No  Nuts  to  Work 
'Loose. 

Dept.  Q 

THE  PRECISION  EQUIPMENT  COMPANY 

2437-39  GILBERT  AVENUE,       *  CINCINNATI,  OHIO 
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Tunrfar 


storage  batteries 


This  enebtes  gov  to  keep  batteries 
fit,  right  at  home.  With  simile 
attachment,  it  will  alto  charge  "B" 


This  is  tha  wag  mB"  Storage  Bat- 
teries are  charged  with  Tungar 
and  attachment. 


Your  Battery 

Should  be  Kept  Fit 

The  Tungar  Battery  Charger  makes  it  a  simple 
matter  to  keep  your  storage  battery  tuned-up  and  fit. 
With  it  you  can  recharge  your  battery  at  home — and 
at  little  cost. 

Tungar  is  a  small,  compact  rectifier,  which  can  be 
connected  with  any  a-c.  lighting  circuit.  It  is  easy 
and  safe  to  operate — in  fact,  requires  no  attention 
after  starting.  And  when  properly  connected,  the 
current  can  go  only  the  one  way,  eliminating  any 
danger  of  ruining  the  battery. 

There  is  no  excuse  for  allowing  your  battery  to  run 
down  and  spoil  the  evening's  fun.  A  Tungar  doesn't 
cost  much — and  it  charges  the  starting  and  lighting 
battery  in  your  automobile  also. 

Send  for  our  new  booklet  on  Tungars  for  radio,  if 
your  dealer  cannot  supply  you. 

Address  Merchandise  Dept.,  General  Electric  Com- 
pany, Bridgeport,  Conn. 


General  Office 
£chenect*dy.  NY 


Com 


GeneralflElectric 


Q  Sales  Offices  in  ssa  tsc 


all  laige  cities 
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he  Standard  Idea 


An  Old  Firm 
With  a  New 
Policy 


On  and  after  [November  1st 
"Standard"  apparatus  will  be 
sold  only  direct  from  the  man- 
ufacturer and  the  following 
reduced  prices  will  be  in  effect: 

A  BIG  SAVING 
ON  EQUIPMENT 

Multiple  Wave  Tuner.  .  .$30.00 
(former  price  $45.00) 

Short  Wave  Tuner  $23.50 

(former  price  $47.00) 

Detector  and  Two  Stage 

Amplifier   $35.00 

(former  price  $49.00) 

The  foregoing  is  but  a  partial 
list  of  the  items  manufactured 
and  distributed  by  us. 

The  apparatus  is  not  changed 
in  any  way,  carries  thte  same 
guarantee  and  is  sold  on  the 
same  terms,  namely  one  third 
cash  with  order  and  balance 
C.O.D.  after  examination  at 
your  express  office. 

Write  for  booklet  "The  Stand- 
ard Plan"  showing  how  you 
can  obtain  quality  \apparatus 
at  a  price  within  your  means. 

Watch  for  our  new  line  of 
"Novice  Type"  instruments. 


STANDARD  |f j/ASSEMBLING 
COMI 


>   Stone  St. 


New  York,  N.  Y. 


BUILD  YOUR  OWN 

pio 


The  Radio  Spec- 
ialty Company  —  RASCO 
for  short — specializes  in  small 
orders;  in  fact,  50%  of  our 
orders  are  less  than  one  dollar.  24- 
hour  service  guaranteed. 

This  Company  specializes  in  small 
parts  for  radio,  selling  only  the 
B  highest  class  of  materials.  This 
Company  is  aware  of  the  fact  that 
very  high  prices  prevail  in  radio 
now.  By  buying  material  from  us 
you  not  only  save  anywhere  from  60 
to  75%  on  the  cost  of  the  instru- 
ments, but  you  have  the  fun  and 
instruction  of  making  them  yourself. 

Our  quick,  24-hour  service  means 
satisfied    customers.      We    have  no 
Complaint  Department.    Hundreds  of 
letters  such  as  the  following,  unso- 
licited, are  in  our  files: 

41  Rodney  St.,  W.  St.  John,  N.B. 
Dear  Sirs : 

Enclosed  you  will  find  one  (1) 
dollar  for  which  please  send  me 
1  dozen  binding  posts  No.  201  at 
$1.00    per  dozen 
and  oblige. 
Geo.    B.  Ingraham 
P.S.  —  Rasco  Serv- 
ice   is    sure   all  it 
is    cracked    up  to 
be.    I  have  received 
three    difTerent  or- 
ders    from  Rasco 
and    I    am  still 
waiting  for  an  or- 
der   from  another 
Company     w  h  i  c 
,waa  sent  in  before/ 
the    first  Rase 
order. 

Yours  truly     64  page  catalog 

G.  B.  I. 


Our  prices  are  low  and  all  goods  are 
shipped  prepaid.  You  deal  with  the 
oldest  and  only  Company  exclusive- 
ly manufacturing  the  small  parts  in 
their  own  two  big  factories.  Our  big 
64-page  catalog.  No.  7,  containing 
over  300  illustrations  will  save  you 
money.     This    catalog   also  contains 


75  Diagrams  of 
Vacuum  Tube  Hook -U pi 


not  to  be  found  in  any  cat- 
alog, only  found  in  expensive 
text  books.  This  catalog  sent 
o.n  1  y  upon  receipt  of  15< 
\Once  you  have  tried  the 
'  RASCO  service 
customer 
life.  85% 
our  custo- 
mers always  . 
some     back. " 


98-100     ARK  PLAGE.  NEW  YORK  CITY 
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Find  this  out 

Before  you  choose  your  radio  frequency  transformer 


Does  it  have  marked  depressions 
and  peaks  in  its  amplification 
range  curve  between  200  and  SOO 
meters  (indicating  absence  of  ampli- 
fication at  the  depressions)— or  does 
it  keep  the  amplification  range  curve 
uniform  with  its  maximum  efficiency 
around  360  meters — the  place  you 
need  it  most. 

A  test 

The  two  charts  above   

tell  a  graphic  story  ot 
tests  made  on  radio 
f  requcncy  trans- 
formers in  the  labora- 
tories of  a  well  known 
concern.  The  chart 
at  the  left  plots  the 
amplification  range 
curve  of  an  Acme 
R-2  taken  from 
stock.  The  chart  at 
the  right  represents  a  composite  plot 
of  the  curves  of  6  ordinary  types  of 
different  makes  taken  from  stock. 
The  superiority  of  the  Acme  R-2  is 
self  evident.  Note  its  steadily  in- 
creasing amplification  curve  with  its 
maximum  at  360  meters — just  where 
it  is  most  needed. 


Getting  greater  distances 

Equally  important  is  the  greater  dis- 
tances over  which  you  can  get  broad- 
casting when  using  the  Acme  R-2. 
The  K-2  used  in  a  radio  frequency 
amplifier  builds  up  wave  energy  before 

Eassing  it  on  to  the  detector.  You 
ear  signals  that  would  ordinarily  be 
inaudible.  Even  the  simplest  and 
most  elementary  type  of  set,  either 
vacuum  tube  or  crystal  receiver  type, 
will  have  its  range  tremendously 
increased  when  the 
Acme  R-2  is  em- 
ployed in  conjunction 
with  a  vacuum  tube. 


ACME  R-2  Radio  Fraejmemcy 
A  mpfifyins  Tranefortner. 
Friem  $5.00  [Eamt  of  Rocky  Mte. ) 


The  best  method 

To  secure  maximum 
results  over  long  dis- 
tances use  both  Acme 
Radio  and  Acme 
Audio  Frequency 
Transformers.  This  insures  maximum 
sensitivity  and  intensity,  quietness  in 
operation  and  freedom  from  distortion. 
A  small  indoor  antenna  or  loop  may 
be  used  and  sufficient  intensity  ob- 
tained to  operate  the  Acme  Kleer- 
speaker,  providing  perfect  entertain- 
ment for  a  roomful  of  people. 


You  can  get  these  and  all  other  Acme  Products  at  radio,  electrical  and  many  hard- 
wart  stores.   Write  for  booklet  R-t  showing  proper  hook-up*  and  other  information. 

THE  ACME  APPARATUS  COMPANY,  Cambridge,  Mass. 

Pionomr  transformer  and  radio  emminemrs  and  manufacturers 

NEW  YORK,  1270  Broadway 

for  amplification 


ACME 
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Trade  Mark 
Registered 


f*REBE   distributors  in   Eastern  Pennsylvania, 
Southern  New  Jersey,  Delaware  and  Maryland. 
The  Famous  Grebe  Receivers  are  renowned  for 
their  sensitivity  and  expert  workmanship. 

We  carry  complete  stocks  of  R.  C.  A.  Products  and 
others  of  merit. 

Have  your  dealer  order  from  us  for  immediate 
Shipment. 


PHILADELPHIA  WIRELESS  SALES  CORPORATION 

Formerly  Philadelphia  School  of  Wireless  Telegraphy 
1533  PINE  STREET,  1326  ARCH  ST.,  PHILADELPHIA 


WHOLESALE  DEPT. 


RETAIL  DEPT. 


inintiiiiiiiiiwiiiiiiiiiiH 


ONGA£ 


RADIO  TRANSFORMERS 

An  unusual  Radio  Frequency 
Transformer  with  an  adjust- 
able  Silicon  core — an  exclu- 
sive patented  feature,  enab- 
ling reception  at  200  meters 
as  well  as  on  the  higher  wave 
lengths.  Daily  establishing 
DX  records.  Price  only  $4.50 
% 

DONGAN  ELECTRIC  MFG.  CO. 


DETROIT 


MICHIGAN 

An  amplifying  trans- 
former  scientifically 
constructed  to  bring 
out  full,  clear  tones. 
Top  or  side  panel 
mounting.  Price  $4.00. 


LORAIN 

The  Coupler  with  the 
PERFECT  MOUNTING 


Pat.  Pend. 

A  coupler  which  is  fast  proving  its 
superiority.  A  coupler  designed  to 
work  correctly  and  give  lasting  satis- 
faction.  Accept  no  substitute. 

Price  $5.50 
Send  for  complete  description.  Cir- 
cular C.2. 

If  your  dealer  cannot  supply  you 
write  us  and  send  his  name.  Dealers 
write  for  discounts. 

Lorain  Radio  Supply  Co. 

LORAIN,  OHIO 
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Westinghouse 

—you  know  it's  right 


THIS  newest  Westinghouse  Radio 
"B"  Battery  is  a  22-volt,  glass-case 
baby  storage  battery  that  is  a  marvel 
for  steady,  noiseless,  full-powered  ser- 
vice. Lasts  indefinitely  because  it  can 
be  recharged  repeatedly — making  it 
not  only  the  most  satisfactory,  but  ulti- 
mately the  most  economical  type  of 
"B"  battery.  Sold  by  radio  dealers, 
and  also  by  more  than  2000  Westing- 
house Battery  Service  Stations. 

WESTINGHOUSE  "A"  BATTERIES.  Ten 
sizes — 27  to  162  ampere-hours'  capacity;  4,  6 
and  8  volts.  Slow-discharge,  long-life  batter- 
ies built  especially  for  radio  work. 

WESTINGHOUSE  UNION  BATTERY  CO.,  Swis.vale,  Pa. 

WESTINGHOUSE 

RADIO  "A"  and  "B" 

BATTERIES 

IBI 
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ROCK  BOTTOM  PRICES 

LOOK  OVER  THIS  LIST 

Send  Us  Your  Order  With  Money  Order — 
Including  Transportation 

WE  WILL  SHIP  AT  ONCE 

Lamb    Products   Are  Guaranteed 

OUR 

DESCRIPTION  SPECIAL  PRICES 

WD- 11  Adapter  (Fits  Radfetron  sockets)  •  -ea.  $1.00 
WD- 11  Aeriotron  Socket 

Style  A — for  Base  Mounting  ea  JBO 

Style  B — for  Bracket  MountlBf  ea,  .60 

Polished  Nickel  Tube  Socket  Siasle  ea.  .50 

Polished  Nickel  Tube  Socket  Double  ea.  .SB 

Polished  Nickel  Tube  Socket  Triple-  •  ea.  1.25 

Bezels  (Screen  windows)   •  •  ea.  .20 

Contact  Points  with  1  nut  per  doz.  .25 

Instrument  Switch   6  Points  complete,  .ea.  1.00 

Switch  Levers   ea.  35 

Nickel  Binding  Posts  per  doz.  .35 

Composition  Cap  Nickel  Base  Binding  Posts 

(large  size)   per  doz.  .60 

Composition  Cap  Nickel   Binding  Posts 

(small  size)   per  doz.  .50 

LAMB  43-Plate  Condenser  (.001  M.F.)  .  .ea.  2AS 
LAMB  25-Plate  Condenser  (.0005  M.F.)  ea.  2.20 
LAMB  11 -Plate  Condenser  (.00025  M.F.)  ea.  1.90 

LAMB  3-Plate  Vernier  Condenser  ea.  1.70 

Tuning  Coil  with  two  (2)  Sliders  ea.  2.75 

Wound  Inductance  Tube  4"  x  7"  ea.  .60 

Crystal  Detector  (Glass  Tube)   ea.  .75 

A*  or  Sliders...   • .  .ea.  .15 

A"    or%"    Rods   ea,  .12 

3"  Genuine  Bakelite  Dials.  .  •  •  ea.  .50 

3%"  Genuine  Bakelite  Dials  ea.  .80 

9.  R.  Dial  Adjusters   ea.  1.00 
elephone  Jacks     ea.  JBO 

Cutler-Hammer  Rheostats  ea.  .90 

Cutler-Hammer  Rheostats  with  Vernier,  .ea,  1.35 

Spaghetti  per  yard  Ats   1118  wire  •  ea.  .20 

Spaghetti  per  yard  fits  *12  wire  ea.  .30 

F.  B.  Audio  Transformers  ea.  2.50 

DX  Radio  Transformers  •  •  ea,  6.00 

F.  B.  Rheostats  ea.  35 

Westinghouse  type  AD  Antenna  outfits,  .ea.  6.00 
40  Ampere  Hr.  Exide  Storage  Batteries- -ea,  12.00 

22  Mr  Volt  "B"  Batteries   ea,  1.50 

LAMB  Double  Head  Phones  (very  fine)  .  .ea,  4.00 

Western  Electric  Head  Phones  ea.  8.00 

Qualitone  2  M.  R.  Loud  Speakers  ea.  7.00 

DeLuxe  Homchargers   (very  fine)  ea,  15.00 

Bakelite   panels    to    order  Special 

LAMB  RVD-1  Vacuum  Tube  Receivers ..  ea.  20.00 

LAMB  RAD-1  Two  Stage  Amplifiers  ea.  25.00 

LAMB  TW  Tuners    ea.  40.00 

LAMB  DA-2  Detector  &  2  Stage 

Amplifiers   ea.  50.00 

LAMB  RFA-1  Radio  Frequency  Receivers  ea,  15O.00 

Grebe  CR-9  Receiving  SeU    110.00 

Westinghouse  RA-DA  Receiving  Sets  100.00 

Clapp-Eastham  HR   Receivers  25.00 

Deforest  Radiohome  Receivers  •  •  20.00 


We  are  Manufacturers  and  Jobbers  of  Radio 
equipment  and  accessories.  If  your  dealer  does 
not  offer  you  LAMB  Radio  products,  send  us  your 
orders  direct.  We  GUARANTEE  OUR  PRO- 
DUCTS and  we  ship  goods  the  day  your  order  is 
received. 

F.  JOS.  LAMB  CO. 

RADIO  EQUIPMENT 

DETROIT,  MICHIGAN 
1938  FRANKLIN  ST. 
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VERNIER  RHEOSTAT 

The  Jewell  vernier  rheostat  is 
extremely  simple  and  substan- 
tial in  construction,  employing 
a  new  principle  of  contact  which 
we  have  patented.  Made  of  the 
highest  grade  bakelite  and  using 
the  best  resistance  wire  obtain- 
able. Very  fine  adjustments 
are  obtained  by  a  single  turn 
of  the  knob.  Ask  your  dealer 
or  write  to  us  for  special  cir- 
cular. 

PRICE  $1.00 

Jewell  Electrical  Instrument  Co. 

1650  Walnut  St.,  Chicago 


wis 


WIN 


SERIES  PARALLEL 


Concealed  type,  mounted  on  formica 
base,  $1.50.  No.  754  visible  type, 
switch  alone,  65c. 

Our  sheet  of  diagrams  showing  the 
many  uses  of  this  popular  switch  sent 
free  upon  request. 

Willis  Switch  &  Instrument  Co. 

8  Kingibury  St.,  Jamestown,  N.  Y. 
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Why  Not  Use  Metal  Panels 
in  Radio  Sets? 


This  question  is  constantly 
being  raised  and  the  solution  is 
to  be  found  in  the  use  of 
Eisemann  units.  By  reason  of 
their  complete  self -insulation, 
they  may  be  used  on  panels  of 
metal,  wood  or  any  other 
material  without  introducing 
electrical  losses.  The  concave 
dial  itself  serves  as  an  adequate 
shield. 

The  illustration  above  shows 


the  attractive  appearance  of 
Eisemann  parts  when  mounted. 
The  control  bar  fits  the  hand 
and  is  ideally  adapted  for  fine 
adjusting. 

The  absence  of  protruding 
knobs  and  dials,  together  with 
the  many  advanced  features  of 
design  and  excellent  electrical 
characteristics,  commend 
Eisemann  parts  to  discriminat- 
ing buyers  everywhere. 


Write  for  descriptive  folders 

EISEMANN  MAGNETO  CORPORATION 


DETROIT 


William  N.  Shaw,  President 

BROOKLYN,  N.  Y. 


CHICAGO 
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"All  American" 

Audio  and  Radio  Frequency 
Amplifying  Transformers 
Are  100%  Good 

That's  the  verdict  of  seasoned  radio 
experts  who  have  dealt  with  this  re- 
sponsible house  for  years. 

Our  RADIO-Frequency  Transformer  (Type  R-10 — 150  to  550  meter  wave-length) 
strengthens  weak  signals  many-fold;  gives  clear  sharp  definition;  largely  eliminates 
static  and  other  disturbances. 

Our  AUDIO-Frequency  Transformers  give  such  powerful  amplification  that  sig- 
nals which  could  otherwise  be  heard  only  thru  headphones  come  in  clear  and  strong 
thru  any  good  loudspeaker. 

LIST  PRICES 


R-10 — Radio  Frequency    (150-580  meters)  

K- 12— Audio  Frequency  (Ratio  3  to  1)   4.50 

R-13 — Audio  Frequency  (Ratio  10  to  1)   4.75 

R-21— Audio  Frequency  (Ratio  5  to  1)   4.75 

Send  for  Bulletin  No.  22.  It  explain!  the  technical  and  mechanical  reasons  for  the  splendid  performance 
of  "All  American"  Amplifying  Transformers.  When  you  send  for  it,  please  give  name  and  address  af 
the  Radio  Dealer  thru  whom  you  prefer  to  buy.  Don't  let  anybody  sell  you  a  Radio  outfit  at  any  price* 
with  any  other  than  "All  American"  Transformers. 


Yours -get  it! 

—a  free  copy  of  "Chi-Rad's"  1923 
loose  leaf  handbook. 

With  "Chi-Rad"  a  distributor  for 
more  than  21  leading  radio  manu- 
facturers this  catalog  will  be  a 
comprehensive  review  of  most  of 
the  noteworthy  radio  parts  of  re- 
cent manufacture.  You  will  find 
it  a  big  help  in  selecting  those 
radio  parts  for  that  set  you  are 
building. 

Because  of  expected  additions  only 
a  limited  number  of  catalogs  have 
been  published.  Be  sure  to  get 
your  copy — send  the  coupon  for  it 
now! 

P  Chicago  Radio  Apparatus  Co.^ 


415  5.  Dearborn  St.,  Chicago 

Gentlemen  t — Please  send  me,  without 
obligation,  a  free  copy  of  your  1923 
catalog.  105 


Nam*  , 

Addres*  

City  Stat*. 


New  V.  T.  Socket 
Illinois  Cushion-Resilient 


(Pts.  Pend.) 

This  final  improvement  in  Vacuum  Tube 
Sockets  is  to  protect  your  vacuum  tube  from 
vibrations  and  shocks,  which  cause  distortions 
and  many  of  the  noises  in  phones,  especially 
when  amplified. 

Furthermore,  a  sudden  jar  or  shock  has 
caused  the  parting  of  many  an  incandescent 
filament — Save  yours  from  this  danger. 

The  best  authorities  recommend  Cushion- 
Resilient  mounting  and  the  most  particular 
manufacturers  use  a  mounting  of  this  nature  in 
their  sets. 

Bakelite  base  mounted  on  live  rubber  moulded 
ring  sub-base,  not  in  contact  with  electrical  con- 
ductors. Long  smooth-acting  sure-contact  springs. 
Metal  parts  N.P.  Price  $1.00.  Bracket  for 
direct  panel  mounting  25*.  Ask  Dealers  or 
write   direct  to   manufacturers  for  circular  8. 

ILLINOIS  RADIO  CO. 

Springfield,  Illinois 
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The  favorite — from  coast  to  coast 


EVERYWHERE  you  will  find  up-to-date  radio  men  who  have  taken 
the  trouble  to  test  all  the  various  radio  materials  expressing  a 
preference  for  Formica. 

They  like  its  beautiful  finish.  They  like  the  wonderful  uniformity  of 
its  dielectric  strength.  They  like  the  way  it  works  with  ordinary  tools. 
Many  of  them  will  show  you  high  power,  high  frequency  sets  in  which 
Formica  panels  and  tubes  have  been  used  for  years — and  always  given 
perfect  service. 

The  preference  for  Formica  is  not  confined  to  any  one  class.  Manu- 
facturers of  the  highest  grade  apparatus  use  it;  so  do  skillful  amateurs, 
and  dealers  everywhere  prefer  to  sell  it  because  of  its  high  standing 
with  their  trade. 

Formica  is  approved  by  the  navy  and  the  signal  corps,  and  by  the 
great  majority  of  active  radio  men.   Be  sure  to  ask  for  it  by  name. 

DEALERS:  Formica  cooperation  with  the  dealer  is  complete  and 
willing.  We  supply  literature,  counter  cards,  plates  for  advertise- 
ments. Our  large  capacity  makes  immediate  delivery  possible  on 
all  orders. 

THE  FORMICA  INSULATION  COMPANY 
4620  Spring  Grove  Ave., 
Cincinnati,  Ohio 


50  Church  St..  New  York,  N.  T. 
t  South  Clinton  St.,  Chicago.  HI. 
41 S  Ohio  Building.   Toledo,  Ohio 


SALES  OFFICES 
414  Finance  Bid*.,  Cleveland,  O. 
1042  Granite  Bid*..  Rocheater.N.Y. 
818  Title  Building,  Baltimore.  Md. 


422  First  Avenue.  Pittsburgh,  Pa. 
1210  Arch  St.,  Philadelphia,  Pa. 
Sheldon  Bldg..  San  Franeiseo,  Gal. 


ORMICA 

Jl  laminated  Phenolic  Condensation  Product 
SHEETS    TUBES  RODS 
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POSACO  1  RA  P  I  S 


QUALITY  AND  EFFICIENCY 

VERNIER  CONDENSER  WITH  SINGLE  KNOB  CONTROL 

Especially  Adapted  to  the  New 
Armstrong  Super-Regenerative 
Circuits  in  which  Variable  Con- 
densers play  an  important  part 
and  in  which  fine  adjustments 
are  Absolutely  Essential. 

B-l  .001015  MFD.  $7.50 
B-2  .000545  MFD.  $7.00 
B-3  .000295  MFD.  $6.50 

Constructed  With  the  Same 
High  Standard  of  Quality  in 
Materials,  Workmanship  and 
Design  as  Our  Regular  Varia- 
ble. 

 MANUFACTURED  BY- 


N  E  W  MODEL. 
Construction  and 
Gives  Maximum  RigUlHy, 
Thus  Insuring  Periaeac* 
of  Alignment  and  High  Effi- 
cieny  in  Operation. 

A-l  .001  MFD.  $4.50 
A-2  .0005  MFD.  $4.00 
A-3  .00025  MFD.  $3.50 
A-4  .000045  MFD.  $3.00 

Ask  Your   Dealer   or  Write 

for  Circular. 
Jobbers  and  Deaelers  Write 
for  Proposition. 
Increase  Your  Sales. 


Alden  L.  McMurtry,  Licensee 


THE  C  D.  POTTER  CO.,        Stamford,  Connecticut 


PQSACO  I  RAPI  S 


Amazingly  Clear! 

— is  amateur's  or  expert's 
verdict  when  speaking  of  El- 
wood  Phones.  They  invari- 
ably sound  the  praises  of  this 
outstanding  Elwood  feature. 

ELWOOD  HEAD  SETS 

today  are  the  choice  of  radio 
men  who  demand  the  utmost 
in  tone  clarity,  sensitivity  and 
head-fitting  comfort. 

2000  ohms  $5.50 

3000  ohms  $6.50 

Sold  by  dealers  everywhere.  If 
yours  is  unable  to  supply  you,  we 
will  ship  direct  on  receipt  of  price. 
You  are  privileged  to  return  them 
if  not  up  to  your  expectations. 


4  Randall  Ave.,  Bridgeport,  Conn. 


AERIALS  NOT  ALLOWED 

In  many  places,  but  your 
Radio  Receiver  will  work  as 
effectively  on  any  lamp  sock- 
et if  you  use  a 

"NO  AERIAL" 
RAD-O-PLUG 

Takes  the  place  of  an  aerial. 
Approved  by  the  National 
Board  of  Fire  Underwriters. 
Price: — 

$2.50  U.S.;  $3.25  Canada 


SAVE 
YOUR 
BATTERY 

Charge  your  radio  and  automobile  batter- 
ies regularly  at  home  with  a 

SILENT  NILES 

Battery  Charger 

A  necessity  in  every  radio  home.  Increases  life 
of  Battery.  Saves  expense.  Rugged,  efficient, 
silent.  Operates  from  lamp  socket  for  few  cents 
per  charge.  Price,  $17.50;  West  of  Rockies,  SliJO; 
Canada,  $24.50. 

Immediate  Shipments  Agents  Wanted 

RADIO  PRODUCTS  CORP. 

8026  CLARENDON  AVE.,         DETROIT,  MICH. 

Representative    for   Western  Canada 
F.  E.  Garrett  A  Co..  601  Confederation  Life  Bldg., 
Winnipeg,  Man. 
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The  Need  for 
Dependable  Electrical 

Instruments 

WHETHER  in  transmitting  or  receiving— cor- 
rect voltage  or  amperage  information  is 
of  utmost  importance  to  efficient  and  economical 
operation. 

Control  of  the  filament  current  or  filament  volt- 
age makes  it  possible  to  prevent  premature 
burnouts.  Facilitates  exact  tuning.  Duplicates 
results  instantly.  The  Weston  Filament  Volt- 
meter and  Filament  Ammeter  have  been  de- 
signed expressly  to  meet  these  requirements. 
Accurate  determinations  of  the  plate  voltage  is 
also  desirable.  The  Weston  Plate  Voltmeter 
is  a  necessity  on  every  Transmitting  Set  and 
a  convenience  on  all  Receiving  Sets. 
Effective  transmission  depends  upon  the  proper 
antenna  current  flow.  The  Weston  Thermo- 
Ammeter  is  recognized  as  the  most  highly  de- 
veloped, scientific  and  dependable  instrument 
for  this  purpose. 


Filament  Voltmeter 


Antenna  Ammeter. 


Booklet  J,  and  other  Radio  Literature,  describe*  and 
illustrates  these  various  Weston  instruments.  Everyone 
interested  in  Radio  should  send  for  this  important  data. 
If  your  dealer  cannot  supply  you  with  Weston  instru- 
ments, we  will  gladly  see  that  your  needs  are  promptly 
supplied. 


Weston  Electrical  Instrument  Co. 

158  Weston  Ave^  Newark,  N.  J. 

Electrical  Indicating  In»trumtnt  Authoriti—  since  1888 


"THE  SUN  NEVER 
SETS  ON  THE 

"STANDARD"  The  World  Over 

ELECTRICAL 
INSTRUMENTS 

An  Indicating 
Instrument  for 
Every  Individual 
Need  and  Industrial 
Purpose 
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Audio  Frequency 
Price  $6,50 


A  NEW  STANDARD  ESTABLISHED 

The  advent  of  the  J.  T.  Boone  Mfg. 
Co.'s  Radio  Products  has  established  a 
new  Standard  of  Efficiency. 

The  "Boone"  Radio  Frequency 
Transformer  is  the  materialization  of  the 
"DX  Fiend's"  dream.  One  or  two  stages 
added  to  your  present  set  will  produce 
almost  unbelievable  results  in  increasing 
your  range. 

The    "Boone"    Audio  Frequency 
Transformer  is  a  fit  companion,  producing  powerful,  dis- 
tortionleee  amplification.    Perfect  shielding,  correct  im-     i4«  V-so 
pedance  values  of  the  windings,  and  careful  manufacture 
account  for  its  unusual  high  efficiency.   If  you  wish  to  thoroly  enjoy 
broadcast  programs,  be  sure  your  Audio  Transformers  are  "Boone." 

These  devices  are  compact  and  pleasing  in  appearance.  They  are 
carefully  and  rigidly  tested  and  inspected.  Instructions  and  proven 
wiring  diagrams  accompany  each  transformer. 

For  the  man  who  desires  a  high  efficiency  complete  set, 
a  "Boone"  Receiving  Set  is  unquestionably  "The  Ultimate 
Solution." 

Write  for  complete  descriptive  literature  of  our  products. 

J.  T.  BOONE  MFG.  CO. 

3469  E.  Jefferson  Ave.,  Detroit,  Michigan 


McTighe  Alkaline  Storage  "B"  Battery 
FOR  RADIO  OUTFITS 


The  McTighe  Storage  "B»  Battery  it 
now  furnished  in  two  sizes,  the  original 
22  volt  and  a  new  28  volt  battery,  hav- 
ing 30%  more  plate  capacity.  McTighe 
Batteries  are  absolutely  noiseless,  can 
be  charged  from  any  light  socket,  and 
are  proof  against  damage  by  short  cir- 
cuit, overcharging  or  standing  unused. 
They  are  furnished  in  oblong  glass  cases 
which  nest  neatly,  each  with  its  own 
size. 

The  McTighe  Chemical  Rectifier  will  charge  one, 
two  or  three  "B"  Batteries  at  one  time.  Our 
Combination  Magnetic  Rectifier  will  charge  6 
volt  "A"  Batteries  or  "B"  Batteries  up  to  120 
volts. 

22  Volt  Battery  $5.00 

28  Volt  Battery    6.00 

Chemical  Rectifier      1.50 

Magnetic  Rectifier  20.00 

F.  O.  B.  Irwin,  Pa, 

ECONOMIC   APPLIANCE  CO. 

 IRWIN.  PENNA. 
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BIG  PROFITS  IN 
R.  T.  S.  EQUIPMENT 

R.  T.  S.  Equipment  converts  the  one-time  buyer 
into  a  profitable,  permanent  customer.  By  hand- 
ling R.  T.  S.  Standard  and  Special  Equipment  you 
can  fill  every  demand  promptly,  with  satisfaction 
to  your  customer  and  profit  to  yourself. 

The  R.  T.  S.  Condenser,  shown  here,  is  proving 
unusually  popular.  They  make  the  tubes  per- 
form properly,  cut  out  "howling,"  and  clear  up 
phone  speech.  Furnished  complete  with  mount- 
ings,  ready   for  connection. 

__Q   Q 


RADIO  TESTING  ST  A.  Grid  Condenser 

R  T  S  Capacity 
pinghamton.  N.  Y.    .0005  Mr 


Made  in  three  capacities,  prices  to  retail  trade 
as  follows : 

Grid   Condenser    ,0008    MF  30*  each 

Grid  Condenser  A  Leak,  Combined,.  .  .  .45*  each 
Phone  Condenser  .0013  MF  30*  each 

R.  T.  S.  CORD  TIP  JACK! 

This  R.  T.  S.  Cord  Tip  Jack 
leads  the  way  in  quality,  service 
and  price.  Constructed  of  spring 
phosphor  bronze,  highly  nickeled. 
A  wiping  spring  contact  insures 
a  clean,  positive  contact  at  all 
times.  Where  others  sell  from 
$1.00  to  12.50,  this  R.  T.  8. 
Cord  Tip  Jack 

Retails  at  •  •  .per  pair,  SO* 

Jobbers  and  Dealers:  Send  Today  for  NEW  Whole- 
sale Catalog,  with  scale  of  prices  and  discounts 

to   recognised  trade. 

RADIO  TESTING  STATION 

Dept.  Q-l,  25  Sturgis  Street 
Binghamton,  New  York 
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Save  % 

on  the  worlds 
supreme  Head  Set 


DICTOGRAPH  f 
Radio  HEAD  SET  1 

Was*ll~Now'8 


NOW  you  can  get  the  world-famous 
Dictograph  Radio  Head  Set  at  a 
clear  saving  of  $4.00!  The  tremend- 
ous demand,  calling  for  quantity  production, 
makes  possible  the  new  price  of  only  $8.00. 
Never  before  has  a  radio  Head  Set  of  like 
quality  been  offered  for  so  little  money. 
This  is  exactly  the  same  Dictograph  Radio 
Head  Set  that  has  always  sold  for  $12.00 — 
made  by  the  makers  of  world  standard 
Dictograph  products,  including  tjie  marvel- 
ous   "Acousticon"    for    the    Deaf,  the 


Detective  Dictograph,  the  Dictograph  Sys- 
tem of  Loud  Speaking  Telephones. 

Take  advantage  of  this  saving  now. 
Note  the  amazing  improvement  effected  in 
your  receiving  set  by  the  Dictograph  prin- 
ciple of  super-sensitive  and  accurate  sound 
reception.  3000  ohms,  for  all  crystal  de- 
tector or  vacuum  tube  receiving  sets.  Regu- 
larly furnished  as  Standard  Equipment  with 
leading  radio  receiving  sets. 

Note:  Plant  are  now  under  way  for  the  production 
of  the  new  Dictograph  SUPER-TONE  Head  Set,  the 
most  perfect  instrument  that  can  be  made.   Price,  $12.00. 


The  Standard  of  the  World 


DICTOGRAPH 

Radio  LOUD  SPEAKER 


The  perfect  Loud  Speaker  for  the 
home.  A  handsome  instrument  of 
superb  quality  and  priced  at  only  $20, 
complete  with  5  ft.  flexible  cord.  Re- 
produces every  sound 
i  n  absolutely  clear, 
natural  tones,  free 
from  noise  or  distor- 
tion A<slc  for  a  frPP  complete  with  5 
uon.    ask  ior  a  iree     ft    flexible  9iDx 

demonstration  at  reh-  cord.  An  over- 
able  radio  shops.  ^\lVp^L&t 


le  cora.  Ke- 


DICTOGRAPH  PRODUCTS  CORPORATION 

220  West  42nd  Street  ( Branch—  in  all  principal  citiet)  New  York  City 
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PRICE  $3.50 


THE  NEW  IMPROVED 
WIRELESS  B  BATTERY 

REFILLABLE  VARIABLE 
NOISELESS  IN  OPERATION 


The  Switch  Makes  It  100  p.c.  Perfect 


Must  be  seen  to  be  appre- 
ciated. It  has  all  the 
features  that  made  last 
year's  B  Battery  the  phe- 
nomenal success.  Ask  for 
catalogue  describing  our 
full  line  of  B  Batteries 
and  other  Radio  Supplies. 

For  sale  at  all  radio  supply 
dealers. 

HIPWELL  MFG.  CO 

N.  S.  PITTSBURGH,  PA. 


The  first  man  to  listen 
over  a  telephone 

didn't  hear  very  much.  Today  he  listens  with 
comfort  and  complete  understanding.  The  dif- 
ference is  due  to  better  apparatus. 

7ft<?  AmefQran 


Price     «7.  Ask 

your  Electrical 
Dealer,  or  sent 
carriage  charges 
collect  (Wt.  1  lb.) 


super  audio  frequency 
amplifying  transformer 

gives  88.6  times  audibility  in 
your  receiving,  without  dis- 
tortion. Two  stages  (2 
AmbrTrans  )  give  1490  times 
audibility.  It  is  doubtful  if 
the  substitution  of  any  one 
thing  in  a  radio  set  could 
make  such  a  notable  im- 
provement as  the  installation 
of  AmbrTrans. 


=  American  Transformer  Company  = 


L 


Designers  and  builders  of  radio 
transformers  for  over  to  years. 


176  Emmet  St., 


Newark,  N.  J.  1 
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ALWAYS 


THIRD  EDITION 

JUST  OFF  THE  PRESS 


CALL  BOOK] 


ALL  UNDER  ONE  COVER 

An  Official  List  of  all  Amateurs,  Special  Ama- 
teurs and  Broadcasting  Stations  of  United 
States  and  Canada. 

 ALSO  


A  large  map,  size  24"  x  86*  printed  in  two 
colors,  showing  location  of  every  Broadcasting 
Station  in  United  State*  and  Canada,  and  each 

district  marked  off. 

 AND  

How  to  Construct  and  Operate  a  Honeycomb 
Coil  Set,  Detector  and  Two  Step  Amplifier. 

PRICE  $1.00  COMPLETE 
(Do  Not  Send  Stamps) 

Order  from  your  dealer — If  your  dealer  hasn't  them* 
send  direct. 

DEALERS  WRITE  FOR  PROPOSITION! 

Radio  Directory  &  Publishing  Co. 

48E  VESEY  STREET,  NEW  YORK,  N.  Y„ 
MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 
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T  IQ,XT7\T  TM  everybody.  This  message  is  for  you. 
I  lO  1  IL1N  11 N  |  Radio  promises  more  than  ever  for  the 
coming  season.  Are  you  going  to  get  your  share  of  the 
fun,  the  entertainment,  the  culture,  and  the  many  other  ad- 
vantages Radio  now  offers? 

Then  it's  time  to  think  of  Radio  equipment  When  buying 
Radio  parts  or  sets  ask  these  questions: 


Who  Builds  It? 
Who  Uses  It? 


If  it's  SIGNAL  equipment  you'll  find  that  it  was  pro- 
duced by  a  plant  and  an  organization  whose  experience 
in  making  small  electrical  goods  goes  back  over  a 
period  of  35  years — that  it  grew  up  with  "wireless" — 
that  men  there  have  grown  gray  in  their  service  and 
take  old-time  pride  in  seeing  that  nothing  but  the  best 
in  materials,  workmanship,  and  finish  leaves  the 
SIGNAL  plant. 

And  you'll  find  that  it  is  used  largely  for  commercial 
purposes,  by  the  army  and  navy,  by  the  professionals 
in  Radio,  as  well  as  by  the  semi-professionals  and  the 
amateurs — most  successfully  and  most  satisfactorily. 

Buy  SIGNAL  Radio  Parts  or  Sets  and  you  will  buy 
Radio  Service  and  Radio  Satisfaction. 


SIGNAL-HULBERT 
BATTERY  CHARGER 

Charge  2  batteries  in  your 
home  at  the  same  time 
for  5c1 — from  any  110  volt 
A.C.  lighting  socket. 
Send  for  our  Booklet  and 
Special  Bulletins  —  use 
c-  upon  below  if  you  wish. 


(2064) 


Factory  and  General  Offices: 

1915  Broadway,  Menominee,  Mich. 

Atlanta  Cleveland      New  York  Toronto 
Boston    Minneapolis  Pittsburgh        St.  Louis 
Chicago  Montreal       San  Francisco 
You'll    find    our    local    address  in 


COUPON 

for  guide  to  radio  satisfaction 

SIGNAL   ELECTRIC  MFG.  CO. 
1915  Broadway,  Menominee,  Mich. 

Please  send,  without  obligation, 
your  interesting  book  about  SIG- 
NAL Parts  and  Sets,  to  the  name 
and  address  written  on  the  margin 
of  this  page. 
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RADIO  "A"  &  "B"  S'l'OkAO:  BSTTEKES  ™5 


F-F  RADIO  RECTIFIER 


FOR  A  FEW  CENTS,  FROM  ANY  10O  to  130 
Volt  60  Cycle  LAMP  SOCKET,  WITH  AN 

It  Charges  All  6  Volt  RADIO  "A"  &  AUTO  Batteries;  &  RADIO  "B"  Storage  Batteries 
Up  toI20  Volts  JnSeriesJnductively.  DisconnectingUnnecessary.  NothingToSlopOver,  Burn 
Out,orCauseTrouble.  ItChargesAutomatically.OperatingUnattended.IT  WILL  CHARGE  A 
DEAD  BATTERY.  Leave  Battery  Wherever  itis,  Without  Even  DisconnectingitjScrewPlugin 
Lamp  Socket,  Snap  Clips  on  Battery  Terminals;  Turn  Switch  &  Battery  will  be  charged  in 
the  morning.  Is  it  not  gratifying  to  feel  that  Your  Radio  Batteries  will  never  fail  &  You 
are  always  Ready  to  Receive  RADIOPHONE  Broadcast  Music,  Sermons  &  News;  never  hav- 
ing to  be  careful  of  or  to  tell  Friends  Your  Batteries  are  dead?  F-F  BATTERY  BOOSTERS 

are  Complete  Compact  Self  Contained  Portably  Handy  Full 
Wave  Automatic  Magnetic  Rectifying  Charging  Units,  for 
100  to  130  Volt  60  Cycle  A.C.  Also  For  Other  Cycles.  No 
Skill  is  Required.  INFUSIBLE  Carbon  Rectifying  Brushes 
Maintain  Uninterrupted  Service.  They  Save  More  Than 
They  Cost  &  Last  Lifetime.  POPULAR  PRICES 

Type6for6  Volt"  A"Battery,Chargingat6  Amperes  $15 
Typ©BCharge«Radio"B,'BatteriesUptol20Volts  $15 
Type  "A-B"  Combination  Radio  Rectifier  for 
Charging  6  Volt  "A"  &  Auto  Storage  Batteries  &  Up 
to  120  Volts  of  "B"  Storage  Battery  in  Series  $20 
Typel2forl2VoltBattery,Chargingat  5  Amperes  $15 
Typel66for6VoltBattery,Chargingatl2Amperes  $20 
Type  1612  Charges  12  volt  Battery  at  7  amperes  $20 
Combination.  Typel626isaCombinationOf BothTypel66&1612  $28 
Eventually YouWillBuyAnF-F  RECTIFIER.  WhyNotNow?  The  Sooner  You  Buy  it;  THE  MORE  YOU  SAVE. 
All  Types  But"B"  charge  Auto  Batteries.  The  Larger  TYPES  are  for  heavy  Batteries,  or  Where  Time  is 
limited.  Shipping  Weights  Complete  with  AMMETER  &  BATTERY  CLIPS  11  to  15  lbs.  Purchase  from  Dealer, 
or  Mail  Check  for  Prompt  Shipment.  If  via  Parcel  Post  add  Postage  &  Insurance  Charges.  Or  have  us  ship 
C.O.D  Other  F-F  Battery  Boosters  charge  Batteries  from  Farm  Lighting  Plants  &  D.C.  Circuits  £  For 
GROUP  CHARGING  use  our  12  Battery  8  Ampere  Full  Wave  Automatic  ROTARY  Rectifier  described  in 
FREE  Bulletin  No.  81  A.    ORDER  Now  or  WRITE  Immediately  for  FREE  BOOSTER  BULLETIN  No.  81. 

THE  FRANCE  MANUFACTURING  COMPANY^^^ 

Canadian  Distributor:  THE  JACK  V.  ELLIOT  COMPANY,  HAMILTON.  ONTARIO,  CANADA.  


THE  LAST  WORD 

IN 


Precision  Variometers 


Spaced  bare  lacquered  wire  prevents  leakage  and 
capacity  effects. 

Shells  of  newly  discovered  composition  •  only 
.025"   thick  prevent  dielectric  hysteresis. 

Perforated  shield  plate  prevents  eddy  current 
losses. 

Absolutely  guaranteed.  A  superlative  instru- 
ment. 

Price   ready    for    mounting — Variometer  $7.50 

Variocoupler .  .  .  8.00 
Write  for  Sample  Shell  Coil 

Dealer.-,    write    for  discounts. 

HORTON  CORP., 

Ridgefield  Park,  N.  J. 


BUY  IT  IN  CARTONS 


LEAD-IN  AND  GROUND  WIRE 


Rimnm  insi  :  atxo  iw 


Jk 


tors  for  Radio  Recehini;  Station* 


Underwriter*  rules  and  instruction* 
on  reverse  side  of  carton 


HAS  THE  UNDERWRITERS'  0.  K. 
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How  Far  Can  I  Hear  with  MR-6? 


Read  What  Happened  in  Wisconsin  ! 


From  Wisconsin  alone  during  one  month  come 
reports  of  DeForest  MR-6  Receiving  Sets 
letting  California,  Colorado,  Kansas,  Texas, 
Tennessee,  Georgia,  Kentucky,  Pennsylvania, 
sod  New  York —  distances  up  to  1500  miles. 
One  man  listened  across  thto  entire  continent, 
letting  Santa  Crux,  California  and  Atlanta, 
Georgia  the  same  evening.  The  unsolicited 
testimonials  as  to  the  way  this  efficient  but 
inexpensive  set  "listens  to  the  world"  are  on 
file  in  our  office  and  copies  will  be  sent  to 
anyone  interested  in  writing  direct  to  the 
owners. 

Multiply  such  experiences  as  these  by  the 
thousands  of  MR-6  sets  in  use  all  over  the 


nation — to  say  nothing  of  the  DeForest 
Everyman  and  Radiohome  sets— and  you  get 
an  idea  of  the  way  DeForest  is  serving  the 
nation  with  the  joys  of  radio. 

DeForest  manufactures  receiving  sets  all 
the  way  from  the  least  expensive  to  the  most 
elaborate,  and  laboratory  tested  high  quality 
parts  for  those  who  "build  their  own."  If 
it's  DeForest,  it's  built  in  a  way  worthy  to 
sustain  the  reputation  of  that  great  name. 

If  you  want  the  best  radio  has  to  offer* — 
the  songs,  the  stories,  the  news  of  the  world 
— more  clearly  than  you  have  believed  possi- 
ble and  from  farther  away —  you  can't  go 
wrong  on  DeForest ! 


DE  FOREST  RADIO  TEL.  &  TEL.  CO.      JERSEY  CITY,  N.  J. 


1 
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The  Only  Knob  and  Dial 
Without  a  Set-screw 

The  unsightly  and  troublesome  SET-SCREW  is  at  last 
eliminated.  No  more  splitting  the  head  of  the  set-screw 
or  stripping  of  threads,  perhaps  ruining  the  dial. 
To  mount  the  TAIT-KNOB-AND-DIAL  simply  hold  the  dial 
with  one  hand  and  screw  on  the  knob  with  the  other;  a 
few  seconds  does  it.  No  tools  are  necessary.  When  fastened 
it  is  self  centering  and  self  aligning. 

This  beautiful  patterned  KNOB-AND-DIAL  is  made  of  the 
best  grade  of  Bakelite. 


To  those  building  their  own 
sets — Don't  fail  to  use  this 
dial,  it  is  REVOLUTIONARY 
in  its  field  and  is  the  PEER 
of  all  KNOBS- AND-DIALS. 
If  your  dealer  has  none  write 


Price— 3" 
Price— 4" 


ua,  and  we  will  refer 
to   one   who  has. 


you 


Dealers — If  your  Jobber  is 
not  stocked  up  write  us  and 
we  will  refer  you  likewise. 


.$1.00 
.$1.50 


Patented  June  20,  1922 


We  sell  Strictly  to  Manufacturers 
and  Jobbers — whom  we  invite  to 
write  us  for  samples  and  discounts. 

TAIT  KNOB  &  DIAL  COMPANY 

Incorporated 

659  Bergen  Ave.      Dept.  Q.      New  York 


PURAFORMER 


Here's  an  audio  amplifying  transformer  with- 
out any  frills  or  fancy  finishes-just  solid  honest 
value.  The  PUR-A-FORMER  is  compact  and 
strongly  built — amplifies  without  howl  or  dis- 
tortion. Takes  minimum  space  in  your  set  and 
will  produce  results  equal  to  many  selling  at 
double  the  price.  Winding  ratio  4%  to  1.  Bay 
them  at  all  good  dealer: 

HARRY  ALTER  &  CO. 

We  Sell  Wholesale  Only 

126  NO.  MAY  STREET,  CHICAGO,  ILL. 

DEALERS  ONLY- 

Write  for  Harry  Alter'.  RADIO  "POCKET- 
BOOK."  A  net  price  catalog  of  radio  supplies 
published  each  month.  Our  wholesale  prices 
hit  bottom.  The  RADIO  "POCKETBOOK'1  sent 
free  to  dealers  only.    Use  your  letterhead. 

HARRY  ALTER  &  CO. 

126  No.  May  Street,  Chicago 

We  Sell  Wholesale  Only 


Getting  Astounding  Results 

Amateurs  in  every  state  and  many  abroad  as 
well  have  worked  or  heard  2ZL.  His  station  is 
known  from  coast  to  coast.  Many  wonder  how 
he  does  it.  He  has  told  the  tale  partly  over 
the  air,  and  partly  to  those  who  have  bean  for- 
tunate enough  to  visit  him  at  Valley  Stream* 
Long  Island.  Now  for  the  first  time  the  whole 
story  has  been  put  into  print  for  anybody  to 
read.  J.  O.  Smith  (2ZL)  has  written  the  book 
of  the  year: 

MODERN  RADIO  OPERATION 

By  J.  O.  Smith 

No  theory,  no  mathematics,  no  formulas,  Just 
a  straight  account  of  how  it  is  done  by  C.W., 
not  only  at  2ZL,  but  also  at  other  famous  sta- 
tions such  as  1ZE,  8ZG  and  9ZG  which  ware 
installed  by  Mr.  Smith.  Also,  the  story  of 
broadcasting  from  WDY,  WGY  and  WJZ. 

Receiving  too — by  all  types  of  sets,  including 
the  Armstrong  super-regenerative  circuit. 

DO  YOU  KNOW?— The  proper  proportion  of 
grid  and  plate  current  in  transmitters?  The 
relative  merits  of  D.C.  on  transmitter  tube 
plates;  of  A.C.  with  half -wave  rectification;  of 
A.C  with  full  wave  rectification;  of  Kenotron- 
rectified  A.C?  How  much  you  can  gain  by 
adding  more  tubes  to  your  transmitter?  How 
and  why  C.W.  beats  spark  in  purity,  damping 
and  economy?  All  these  and  many  other  vital 
questions  answered. 

"Modern  Radio  Operation/9  $1.75 

By  J.  O.  Smith 
"The  Wireless  Age"  for  one  year.  .  2.50 
SPECIAL  OFFER  $4.25 
BOTH  for  $3.75  (foreign  postage,  50# 
extra) 

WIRELESS  PRESS,  INC. 

32S  Broadway      New  York  City 
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Their  Deep,  Natural  -  Voiced  Pitch 
Is  Rapidly  Selling  Thousands 


up  on 
keen 


Put  up  in  attrac- 
tive orange  and 
black  cartons. 


ACTUALLY — thousands  are  being  snapped 
the  strength  of  their  pleasing  voice  tone  and 
sensitiveness.  The  same  hair-line  refinement  of  de- 
sign which  for  over  eleven  years  has  been  so  sharply 
pronounced  in  hundreds  of  fiasco  electrical  units,  here 
again  shows  itself  in  these  skillfully  constructed 

Head  Pliones 

mHeaf  More  and  Cost  Less 

They  are  built  right,  pitched  right  and  priced  right. 
Close  examination  irf  convincing  proof.  They  embody 
every  high  priced  quality  —  perfect  balance,  clear 
scratchless  reproduction.  Coils  encased  in  aluminum 
shell — light  weight,  easy  on  the  head.  Employ  solid 
horse  shoe  magnet — no  laminations.  Busbar  connec- 
tions, no  loose  hair-like  wires. 

Light,  extra  sensitive  diaphragm,  set  to  thousandths-*, 
of-an-inch  accuracy  from  magnet  po'js.  Clean  cut% 
rugged  design  throughout.  Compar'  them  with  any- 
other  head  set — irrespective  of  price — then  you'll  be. 
convinced  they're  what  you  want.  Ask  your  dealer  to, 
show  you  Basco  Head  Phones.  If  he  hasn't  them,  write, 
us  direct. 

We  also  make  the  Basco  Radio  Frequency  Transformer,  Vernier- 
and  Plain  Rheostat,  Variable  Air  Condensers,  Tube  Socket,  Dials, 
and  a  Complete  Crystal  Outfit. 

JOBBERS  AND  DEALERS  !  Write  for  our  exceptional! 
discount  proposition,  and  name  of  oar  nearest  faetoru 

representative. 


trattonfo 
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DX  Type  No.  58  R.  F.  Receiver 


FOR 

LONG  DISTANCE 
AMATEUR 

AND 

BROADCAST 
RECEPTION 

There  Is  No  Instrument 
SUPERIOR 


TO  THE 


DX  TYPE  NO.  58  R.  F.  RECEIVER 

GREATEST  SELECTIVITY  OF  ANY  RADIO  INSTRUMENT  YET  DEVISED 
FOR  COMPLETE  DESCRIPTION  WRITE  FOR  BULLETIN  NO.  119- W 

MANUFACTURERS  OF  STANDARD  RADIO  EQUIPMENT 


BUFFALO,  N.  Y. 


INTERFERENCE 

Can  be  cut  out  with 
Knott  Super-Vernier  Condenser 
(Trade  Mark  Registered) 


Showing  you  how  to  connect  to  your  condenser 

Super  accurate  tuning.  This  Micro  will 
stretch  the  critical  tuninpr  point  on  your  ver- 
nier condenser  to  two  inches  of  adjustment. 

Send  us  $3  and  we  will  mail  you  one  with 
connecting  wires   and  wrench-screwdriver. 

Send  2c  stamp  for  information  ab  nit  Knott 
instruments  for  selective  and  sharp  tuning, 
their  performance  will  astonish  ycu  and  you 
will  brag  about  what  they  give  you. 

Jobbers,  our  proposition  will  interest  you. 


L  R.  Knott  Machine  Co. 
1  Ellery  Street 
Boston  11,  Mass. 


SERVICE 


SATISFACTION 


WECO 


Distributors  for 
Standard  Radio  Apparatus 

Radio  Corporation,  Clapp-Eastham,  Frost, 
Federal,  Murdock,  Remler,  Eveready,  Wil- 
lard,  Acme,  Chelsea,  Thordarson,  Bristol, 
Giblin,  Baldwin,  Bracks  Keystone,  Elec- 
trose,  General  Apparatus,  Mesco  and  others 
We  are  an  old  established  firm  being  in 
the  radio  game  several  years,  and  our 
reputation  is  long  known  as  giving  our 
customers  prompt,  intelligent  and  satis- 
factory attention  to  all  orders.  Try  us 
and  See. 

"You  Will  Like  Trading  With  Us" 

WH1TALL  ELECTRIC  COMPANY 

WESTERLY,  RHODE  ISLAND 

Send    for    our    catalog    and    Monthly    Bulletin  of 
Special  Offerings. 
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BOOST  YOUR  OUTPUT 

400% 

By  Running  Your  Transmitter  At  80%  Efficiency 

COMPARE  THE  RESULTS 

xi  mrc  OUTPUT  AT  50%  EFFICIENCY  Output  at  80% 
lUtJ£*3     (Maximum  with  present  Sets)  Efficiency 

One     5  Watt  7.8  Watts  31.2  Watts 

Two     5  Watt  31.2  Watts  62.4  Watte 

One    50  Watt  75    Watts  300  Watts 

Two   50  Watt  150  Watts  600  Watts 

One  250  Watt  250  Watts  1000  Watts 


Full  details  for  all  sizes  and  combinations  of  tubes  shown 
in  blue  print  50  inches  x  17  inches,  #30140,  $1.00. 

Ask  for  1923  Catalog  No.  12 

Experimenters  Information  Service 

Designers  of  the  Highest  Class  Radio  Apparatus  in  the  World 

220  West  42  St.,         23rd  Floor         New  York  City 
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Quality  Design 
+ Workmanship 


+ Materials 


-RELIABILITY 


RADIO 
A 

RECHARGER 


This  M **  fe  the  product  of  a  Arm  of  pioneer*  la  the  battery  charring  field.    Our  commercial  appavata* 
fc  Mi  fa  term— ail  of  the  beet  equipped  battery  service  stations  in  the  country. 
Materlab  and  workmanship  are  the  finest  available. 
RADIO  "A"  ■  fcnflt  not  sssembled 

Simple  to  use— Just  plus  la  at  any  10ft  v.  A.C.  lamp  socket— attach  elipa  to 

you  ksTS  your  own  charring  plant. 
Only  one  morine;  part,  which  wffl 
last  for  several  thousand  hours. 
The  only  Reeharser  with  a  one 
piece  RemoTabie  Vibrator,  can  be 
replaced  by  a  child. 
Think  of  the  convenience  of  not 
haying  to  carry  your  battery  to  the 

KING  ELECTRIC  MANUFACTURING  CO.,  INC. 
1681  FILLMORE  AVENUE,  BUFFALO,  N.  Y. 


srrice  Station  this  winter. 

he  Battery  win  alwaye  be  full  of 

pep. 

A  compact  portable  Recharging 
unit  that  will  fully  charge  a  100 
AH  battery  over  night  for  6*  to  10*. 
A  uaeful  and  lasting  New  Year*a 

Gift.    Lasts  a  lifetime. 


SIMPLEX— that's  your  safeguard 


RIO-COUPLER  PANEL  VARIOMETER  PANEL 


DETECTOR  PANEL  AMPLIFIER  PANEL 

Also  Unmounted  Variometers  &  Variocouplers 

Simplex  Panel  Units  make  it  possible  to  try  out 
many  different  hook-ups  without  disassembling 
Dane!-  These  highly  perfected  units  eliminate 
much  of  the  uncertainty  of  success  in  receiving 
Sdio  broadcasts  because  they  have  been,  designed 
by  men  having  years  of  experience  in  radio 
activities.      Get  them  from  your  dealer. 


J.  VJ^I,    - 

SIMPLEX  RADIO  CO. 

1013-15    RIDGE    AVE.,  PHILA„ 


PA. 


AUDIO  FREQUENCY  AMPLIFIER 


MOUNTED  TYPE  M 
Silicon   oLCf.   v^ic»,   o.rcn  — Ter- 

minal Board;  Ratio — 9  to  1;  Insulation  testa  1500 
Volts. 

Mounted  Type  M — $5.00 

Semi    Mounted    Type   SM — $4.50 

Unmounted  Type  UM — $4-00 

Discount  10%   for  cash  with  order 


Designed 


Engineers- 


A  quality  Name  in  Radio 
THE  STANDARD  TRANSFORMER  CO. 

 Warren,  Ohio  
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Wimco  Announces 


THE   WIMCO   VARIABLE  CONDENSER 


After  months  of  experimentation  to  produce  a  really  good 
Variable  Condenser,  we  take  pleasure  in  introducing  to  the  trade 
The  WIMCO  Variable  Condenser,  which  will  be  furnished  in  43, 
23  and  3  plate  type.  Tests  conducted  by  the  Washington  Radio 
Laboratory  show  that  The  WIMCO  Variable  Condenser  of  the  43 
plate  type  has  a  resistance,  at  maximum  capacity,  of  but  .018 
ohms,  and  the  capacity  at  zero  on  the  scale  is  but  15  micro- 
microfarads.  These  values,  we  believe,  are  lower  than  in  any 
other  condenser  manufactured  for  general  use. 

The  WIMCO  Variable  Condenser  is  now  in  production  and 
your  orders  will  have  our  best  attention. 

We  have  a  very  attractive  proposition  for  the  Jobber,  and 
solicit  inquiries.  Write  for  complete  price  list  and  discount 
sheet. 


THE  WIRELESS  MANUFACTURING  CO. 

CANTON,  OHIO 

Manufacturers — Distributors 
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DAYTON  RADIO  PRODUCTS 


MOULDED  BAKEL1TE  VARIOMETER 

Price  $6.75 

With  Bakelite  Dial   7.35 


MOULDED  BAKELITE  VARIO-COUPLER 

Price  $7.00 

With   Bakelite  Dial    7.60 


We  claim  for  these  instruments  the  following  distinctive  features: 

1 —  Use  of  genuine  Bakelite  throughout  and  elimination  of  all  unnecessary  metal  parts. 

2 —  Positive  Contact  to  Rotor  by  use  of  pig-tails. 

3 —  Convenience  of.  mounting  to  either  panel  or  table. 

4 —  Stator  has  ledge  for  mounting  an  inductance  coil  to  Variometer,  making  a  complete 
Tuning  Unit  if  desired. 

5—  High  polish  to  Bakelite,  beauty  of  design  and  unequalled  efficiency. 

The  Dayton  Bakelite  Vernier  Rheostat  was  designed 
to  provide  for  extremely  fine  filament  adjustments  on  the 
vacuum  tube,  it  being  especially  efficient  when  using  regen- 
erative circuits  for  C.W.  or  Phone  work,  owing  to  the  per- 
fect adjustments  obtained.  Licensed  under  Patent  #870,- 
042. 

PRICE  $1.75 

PRICE  Plain  Rheostat    1.10 

The  A-C  Electrical  Mfg.  Co.       Dayton,  Ohio,  U.  S.  A. 

Makers  of  Electrical  Devices  for  over  20  Years 


Loud  $1 
Speaker  * 


Adapter 
Hear  all  broad -castinji  through  phono- 
graph. Make  your  own  horn.  Attach 
B-K  Phonadaptcr  to  YOUR  phono- 
graph. All  can  hear.  Entire  family,  neighbors, 
truest*  can  bear  operas,  lectures,  latest  news,  with 
this  adapter.  Stretches  over  receiver  of  Baldwin  or 
Brandes  type  head-set  and  attaches  to  tone-arm  of 
ANY  phonograph.  Made  of  soft, 
pure  gum  rubber.  Quickly  attached 
and  removed.  Thousands  in  use.  Ab-  '  ^ 
soltitely  no  voice  distortion.    For  JC 

single  receiver..  —   ^§MW»tt9 

For  pair  of  receivers  (more  than  twice  the  volume)  S  1 

Amplitone 
Loud  Speaker 

An  inexpensive,  loud  speaking  horn 
especially  adapted  for  home  use. 
Ample  volume.  Quality  tones.  Throat  of 
horn  consists  of  successive  sound  expansion 
chambers.  Each  chamber  amplifies  pre- 
vious one.  Furnished  either  with  Bin-  a  q 
gle  or  double  B-K  Phonadapter.   Price  «f>Q 


Bell  Horn 


A  Bell  Horn  with  ball  swivel.  _ 
down,  to  side— any  angle  desired.  Auto- 
matic adjustment.    Very  simple-  No 
screws,  thumb  nuts,  etc.   Black  finish. 
Complete,  with  phone,  *  m  m* 
ready  to  attach  to  two  ip  I  f> 
stage  amplifier   w 

The  Beckley-Ralston  Co 

1827  So.  Michigan  Ave. 

Chicago,  111. 
Go  to  your  dealer.    If  he  cannot 
supply  you  s**nd  money  order,  check 
or  currency  at  our  risk.  Prompt  de- 


livery —  postpaid, 
name  of  favorite  < 


Also 


The  Latest  and  Most  Essential 
Part  of  an  Efficient  Tube  Set 


Vanaoie  una  LeaK  and 
Micon  Condenser 

(combined) 

Obtainable  in  an  unbroken  range 
from  zero  to  5  megohms — all  inter- 
mediate points.  Fixed  capacity — 
.00025  M.F.  Will  improve  your  set 
wonderfully  by 

Clarifying  Signal* 
Lowering  Filament  Current 
Increasing  Battery  Life 
Eliminating  Hissing 

At  your  dealers ;  otherwise 
Bend  purchase  price  and  you 
will  be  supplied  without 
further  charge. 


Price  $1 
Only  1 
CHAS.  FRESHMAN  CO.,  Inc. 

97  Bookman  St.,        New  York  City 


Homo  of  Micon  and  Antmnmlla 
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BUY  THE  BEST 
Thordarson  Condensers  and  Amplifiers 


Our  Latest  Product 

The  best,  most  flexible  and 
most  complete  variable  conden- 
ser on  the  market  today  at  any 
price. 

Some  of  its  features  are: 
Movable  and  stationary 
plates  completely  shielded. 

Stationary  plates  spaced  ac- 
curately by  special  punched 
shell. 

Movable  plates  secured  by  an 
ingeniously  assembled  comb 
separator  brushing  against  the 
bearing. 

Single  bearing  fastened  di- 
rectly to  the  shielding  base 
plate  without  any  dielectric. 

Assembled  by  machine. 

Lowest  possible  zero  capaci- 
ty and  dielectric  loss. 

A  Vernier  can  be  added  by 
anyone  at  any  time  at  a  very 
small  cost. 

13  plate  .00025  M.F  $2.00 

with  vernier,  knob  &  dial .  .  3.50 

23  plate  .0005  M.F   2.50 

with  vernier,  knob  &  dial.  .  4.00 

43  plate  .001  M.F   3.00 

with  vernier,  knob  &  dial.  .  4.50 
Vernier  furnished  separately 

if  desired  with  knob  60 


A  New  Thordarson 

6  to  1  ratio  audio  frequency  am- 
plifying transformer.  Design- 
ed for  those  desiring  a  higher 
transformer  ratio  than  our 
standard.  Unusually  high  and 
constant  amplification  without 
distortion  over  a  broad  band 
of  audio  frequencies.  Core  is 
twice  the  cross  section  of  that 
of  the  ordinary  amplifying 
transformer  and  is  made  of 
special  36  gauge  silicon  steel. 
The  coils  have  low  distributed 
capacity.  The  high  "Thor- 
darson" standard  has  been 
maintained  throughout. 

6  to  1  ratio  transformer.  .  .  .$5.00 
3V&  to  1  ratio  transformer.  .  4.50 

Thordarson  Electric 
Mfg.  Co. 

500  W.  Huron  St. 
CHICAGO 


ALWAYS  MENTION  Q  S  T  WHEN  WRITING  TO  ADVERTISERS 


127 


Digitized  by 


Google 


KEEP  TO  THE  RIGHT 

Quality  Apparatus 

We  stock  all  makes  and  types  of  complete  Radio  sets  and  parts 


Acme  Apparatus  Co. 

Adams  Morgan  Co. 

Andrea,  F.  A.  D. 

A.  A  P.  Radio  Supplies  Co. 

Baldwin,  Nathaniel 

Brack,  L.  S.  Mfg.  Co. 

Brandos,  C.  Inc. 

Bunnell,  J.  H. 

Clapp-Eastham  Co. 

Corwin,  A.  H.  &  Co. 

Cutler-Hammer  Mfg.  Co. 

DeForest  Radio  T.  6  T.  Co. 

Dictograph  Products  Corporation 

Dunbilier  Condenser  Co. 

Ebjr  Mfg.  Co. 

Federal  T.  A  T.  Co. 


Firth,  John  &  Co. 
Freed -Eisemann  Co. 
Frost,  Herbert  H. 
General  Radio  Co. 
Kennedy,  Colin  B. 
Murdock,  Wra.  J.  Co. 
Radio  Distributing  Co. 
Radio  Corp.  of  America 
Remler  Mfg.  Co. 
Riley-Klotz  Mfg.  Co. 
Sleeper  Radio  Co. 
Ward  Leonard  Elec.  Co. 
Western  Elec  Co. 
Westinghouse  Elec.  Mfg.  Co. 
Weston  Elec.  Inst.  Co. 
Wireless   Press  Inc. 


Delivery  same  day  order  received 

Pioneers  in  the  Radio  Field 
Send  10c  for  latest  catalog 

ROSE  RADIO  AND  ELECTRICAL  SUPPLIES 

129  Camp  St.  New  Orleans,  La. 


KING 
Rheo-Socket 


Compact,  increased  efficiency,  shorter  connec- 
tions, less  wiring: — brings  in  stations  you  never 
beard  before.  Make  this  a  part  of  your  up- 
to-date  set. 

A  high  grade  article  in  Bed  Bakelite  with 
Phosphor-Bronze  Contacts  and  Alloy  Resist- 
ance Wire. 

For  Rase  or  Panel  Mounting. 

KING  AM-PLI-TONE 

82  Church  Street,  New  York 


Quality  Products 
Instruments 
Loud  Speakers 
'Phones 

Send    for    Bulletins    AG- 10 
and  AG-20 

IOULER-SMITH  COMPANY,  16  Park  Place,  N.  Y. 

Works:    rtethlchem.  Pa. 
in    nrinHnal    Cities    in    U.S.  nnd 


Novo 

BATTERIES 
FOR  RADIO 


NTO'ISELESS 
DEPENDABLE 
GUARANTEED 

ASK  YOUR  DEALER 

NOVO  MAN U FACTt.'RING  CO. 

.424  -43©  W.  33  tS  SV 
NEW  YORK.i' 

531  SO. DEARBORN  ST.. CHICAGO. 


RHAMSTINE* 

Quality  Amplifying  Cabinets,  R.  F.  and  A.  F. 
Transformers,  Rheostats,  Potentiometers,  etc., 
at  moderate  prices.     Catalog:   on  request. 

J.  THOS.  RHAMSTINE* 

Maker   off   Radio  Products 
2152  East  Larned  St.,       Detroit,  Mich. 
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Permanent 

Dielectric  Strength 

Is  assured  when  using  Bakelite,  Con- 
densite  or  Redmanol  for  panels, 
coupler  tubing  and  other  radio  parts. 
These  products  in  laminated  form 
offer  a  material  of  proven  quality 
that  has  stood  the  test  both  here  and 
abroad  under  the  most  exacting  re- 
quirements of  war  service  and  in  con- 
tinuous use  since. 

They  will  not  warp  or  deteriorate 
with  age;  are  impervious  to  ozone 
and  moisture  and  possess  unusual- 
ly high  dielectric  and  mechanical 
strength; — are  also  easy  to  drill,  tap 
and  machine. 

These  products  are  available  in 
sheets,  rods,  and  tubes,  in  stand- 
ard sizes  for  every  radio  need. 

BAKELITE  CORPORATION 

Address  the  Divisions 
Each  Company  maintains  a 
research  laboratory  which 
will  gladly  co-operate  with 
manufacturers  in  the  work- 
ing out  of  new  applications. 


7Ae  Material  of  a  Thousand  Uses 
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DUCK  ANNOUNCES  STARTLING 
REDUCTIONS 


Leading  Line  Since  1909  -  At  Prices 
to   You  L*bm    Than  Dealer*  Cost* 

pppp  Illustrated  pamphlet  comprising  sixty- two  Duck  radio 
'  instruments  and  sets  with  reductions  averaging  30% 

mailed  on  request.  Send  postal  today.  Any  old-time  radio 
amateur  will  tell  you  who  we  are  and  our  reputation.  Only 
a  few  years  ago  almost  one-third  of  the  radio  instruments 
sold  at  retail,  exclusive  of  sales  in  only  a  half  dozen  large 
cities,  were  sold  by  Cuck. 

A  FEW  OF  THE  MANY  DUCK  PRODUCTS  AT 
SENSATIONAL  PRICES 

Rheostat,  70*;  Bakelite  moulded  positive  contact,  70*:  Bake- 
lite  moulded  dial,  S5*;  super-selective  moulded  variometer, 
$4.65,  worth  $8.00;  radio  frequency  potentiometer,  $1.15; 
solid  mahogany  form  variometer,  $3.60;  43-plate  panel-type 
variable  condenser,  pigtail  connection,  $3.15;  detector  panel, 
$5-25;  receiving  set,  mahogany  cabinet,  detector  and  two 
stages  of  audio  frequency,  $59.50;  radio  frequency  receiving 
set  with  one- step  radio  and  detector,  $29.75. 

crim  OKp  in  coin  or  money  order  for  our  big  256- 
OLI1U  £JU  page  combined  radio  catalog  and  text 
book.  For  radio  information  and  hook-ups  it  is  worth 
many  times  the  retainer  asked. 

The  WILLIAM  B.  DUCK  CO.,  243-245  Superior  St.,  Toledo,  Ohio 


DUCK  S  NEW 
PANEL  TYPE 


VARIABLE 
CONDENSER 


acclaimed  by  all  that  have  seen  it  to  be 
the  peer  of  any  on  the  market.  Pigtail 
connections,  i.  e.,  no  sliding  contacts. 
Base  and  top  moulded  bakelite.  Alumi- 
num separators,  i.  e.,  even  spacing  and 
simple  means  of  adjusting  plates.  Mount, 
ing  screws  furnished.  Concealed  by  dial. 
Brass  bearings;  shaft. 


—IT  REPLACES 
rheostats 
meters 

expert  operator 


i 
I 

!  AMPERITE 

Automatic  Filament 
Current  Adjuster 

RELIEVES  YOU  OF  ALL 
TUBE  TROUBLES 


Manufacturers 

R  A  D  1  A  L  L 
COMPANY 
99  WARREN  STREET 
$1.10  with   mounting  NEW  YORK 


3000  OHM  SETS,  $3.98 

PLUS  20  CTS.  POSTAGE  AND  PACKING 

Satisfaction  Guaranteed  or  Money  Back 


TOWERS 


We  mail  phones  the  day  your  order  arrives  Every  pair 
tested,  matched  and  guaranteed  as  sensitive  as  $8  to 
$10    Sets.     Circular  Free. 

TOWER  MFG.  COMPANY 

107  STATION  ST.,      BROOKLINE,  MASS 


RADIO  CLUB  PINS 


Des.  $937 


An  emblem  made  to  order  for  your 
Club  will  work  wonders — Write 
today  for  free  52  page  catalog 
showing  radio  emblems,  class 
rings  and  pins.  Samples  loaned 
to  officers. 

METAL  ARTS  CO.,  INC. 

7783  South  Ave^  Rochester,  N.  Y. 


DENVER 


9ZAF 


KLZ 


LARGE 


REYNOLDS 
RADIO  CO. 

1534  Glenarm  St. 
RADIO  DISTRIBUTORS 
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A  suitable  comple- 
ment to  our  High 
Efficiency 
Variable  Condenser 


The  ultimate  in 
Radio  Frequency 


Transformers 
Type  104- A  — 


Type  123-A 
.0005  M.F. 


CARDWELL  RADIO  FREQUENCY  TRANSFORMERS  are  the 
BEST  AVAILABLE  in  the  following  respects 


7. — MOUNTING — Transformer  Unit  contained  in  moulded  one  piece  Bakelite 
case. 

2.  — PROTECTION — Impregnated  windings — Unit  hermetically  sealed  in  case 

filled  with  special  insulating  compound. 

3.  — ELECTRICAL  CONSTANTS — Do  not  change  as  transformer  windings  are 

dust  and  moisture  proof.  No  inactive  meted  parts  in  electro-magnetic 
field  such  as  screws,  rivets,  pins,  etc. 

4.  — LEAKAGE  LOSSES — Reduced  to  minimum  thru  maximum  spacing  of  small 

binding  posts. 

4. — WINDINGS — Specially  prepared  insulation  used  and  distribution  of  turns 
reduces  all  losses  to  lowest  possible  amount. 

6. — CORE — By  an  entirely  special  treatment  of  core  material,  Hysteresis  losses 
are  negligible. 

7 — WAVELENGTH — Transformer  is  designed  particularly  for  use  on  wave- 
lengths between  200  and  500  meters  with  ALL  STANDARD  TUBES 
including  the  WD-11. 


8.— CHARACTERISTIC  CURVE— Flat  top  within  range  of  200  and  500 


9. — PRICE  $4.50 — The  price  is  the  lowest  possible  for  a  Transformer  embody- 
ing the  above  features  of  workmanship,  material  and  efficiency. 

10.— ITS  A  CARDWELL  PRODUCT. 

If  your  dealer  cannot  supply  you  with  a  CARDWELL 
TYPE  104-A  RADIO  FREQUENCY  TRANSFORMER 
send  your  order  to 


THE  ALLEN  D.  CARDWELL  MFG.  CORPORATION 


meters. 


81  PROSPECT  STREET,  BROOKLYN,  N.  Y. 
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Trad*  Mark      BKUMA  YRLSBUG 

Attentire  Beginners  Who  Use 


Re*.  Ap,  For 


Dodge  Two  Dollar  Radio  Short  Cut 

Master  Code  in  Minutes  instead  of  Weeks — Qualify  in  Hours  instead  of  Months — 
Succeed  after  failing  with  other  methods. 

9CCW  Reports  Mastered  Code  in  TWENTY  MINUTES 

2BXY  Qualified  by  3  Hours  Practice — 15  Minute  periods. 

9CPK  Reports  Failed  With  all  other  Methods. 

Usually  pays  to  Investigate  B4  U  BI. 

For  one  Dime  will  mail  Code  Memorizing  Records  of  Beginners  in  12  Radio  Dis- 
tricts who  QUICKLY  made  themselves  Licensed  Operators  and  reported  experience 
to  enlighten  you. 

FOR  EVERY  DIME  OF  COST  OUR  METHOD  SAVES  DOLLARS 
Please  Note  Price  Has  Advanced  to  TWO  DOLLARS 


C.  K.  DODGE 


Dept.  S 


MAMARONECK,  N.  Y. 


Audio  Frequency  Transformers 

WATERPROOF-WEATHERPROOF-BREAKPROOF  AND  FOOLPROOF 
ABSOLUTELY  PROTECTED 

A  New  COLE  Product 

THE  transformer  itself  is  entirely  surrounded  with 
electrical  wax  inside  a  hard  aluminum  case. 
Moisture,  temperature  changes,  hard  knocks,  abuse 
cannot  in  the  least  affect  the  efficiency  of  the  Cole 
Transformer.  No  single  resonant  point.  Equal  ampli- 
fication at  all  audio  frequencies  from  200  to  2000 
cycles.  The  best  transformer  for  WD11  Tube.  None 
better  for  UV  201.  Static  and  other  noises  eliminated 
by  grounding  case.    Write  for  illustrated  circular. 

From  Your  Dealer  or  Sent  Direct  to  You  If  Your  #C  CA 
Dealer  Has  None  on  Hand  

A.  B.  COLE,  Inc. 
87  E.  Kinney  Street,  Newark,  N.  J. 


MULTIPOINT 

(Patent  Pending) 
A  synthetic  CRYSTAL  DETECTOR 
sensitive  over  its  entire  surface 

Eliminates  all  detector  troubles.  50%  increase  in 
clearness  and  volume.  Endorsed  by  Radio  experts 
and  press.  Awarded  certificates  of  excellence.  Sets 
a   new   standard   of  efficiency. 

Price  postpaid,  mounted  SOc 
Sensitiveness  guaranteed 
Dialers  and  Dist'-ihut <>rn  Quoted  Attractive  Discounts. 
RUSONITE  PRODUCTS  CORPORATION 
Dept.   "Q,"    15   Park   Row,   New  York 


FRANKLIN  SOCKET 


For  W-D-ll— DRY  CELL  TUBE 

Holds  tube  firmly. 
Makes   Perfect  Contact 

PRICE  $0.50 

We  also  make  an  Adapter  that  fits  Standard 
Sockets,  Price  $1 .00.— Dealers  Write  for  Dis- 
counts. 

FRANKLIN  RADIO  MFG.  CO. 

711    Penn   Avenue,  Wilkinsburf,  Pa. 
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The  Biggest  Advance  Yet 
Made  Toward  Elimination 
of  Distorted  Signals  is 
Found  in  the  Universal  Ra- 
dio Receiver  and  Coil  Unit 


This  let  has  been  designed  to  cover  all  the  fine  points  of  radio  technique. 

The  wave  length  range  possible  with  Coil  Unit  is  180  to  6200  meters.  Wave 
lengths  ranging  from  200  to  2500  meters  may  be  covered  when  using  the  standard 
coupled  circuit. 

The  proposed  changes  in  broadcasting  wave  lengths  by  the  government  require 
a  larger  wave  length  range  than  in  use  today  which  means  that  the  average  radio 
receiver  must  be  altered  to  receive  all  broadcasting  waves.  The  proposals  cover  ranges 
from  200  to  2500  meters. 

The  terminals  of  various  circuits  are  brought  out  to  binding  posts  which  allows 
the  operator  to  use  any  of  the  following  standard  hook-ups;  single  circuit,  two  circuit, 
regenerative,  or  oscillating. 

FINE  TUNING  OF  THE  SET  is  accomplished  by  means  of  the  VARIABLE 
CONDENSERS. 

Weak  and  strong  signals  may  be  received  alike  WITHOUT  DISTORTION. 

This  set  is  very  compact,  flexible  in  adaptation  of  various  circuits  to  any  desired 
hook-up.  It  is  easy  to  operate  because  of  the  convenient  location  of  the  various 
adjustments  and,  at  the  same  time,  the  set  has  a  very  high  efficiency.  This  set  has 
been  thoroughly  tested  and  the  results  are  highly  satisfactory. 

Cabinets  are  finished  mahogany  and  the  panels  are  of  bakelite. 

Size  of  Universal  Coil  Unit,  5K"x9K"x4K" 

Size  of  Universal  Radio  Receiver,  Iltt"x9%"x4tt" 

We  guarantee  the  workmanship  and  quality  of  this  set  to  be  of  the  highest  type. 
Dealers  write  for  our  proposition.    The  demand  for  this  set  will  be  tremendous 
everywhere.  A  simple  demonstration  will  bring  all  the  orders  you  can  handle. 

$110.00  F.  O.  B.  Factory 

HAYES  &  NEWTON 


115  N.  Market 


Urbana,  111. 


Lrad  Speaker  for  any  Crystal  Set 


by  using  the 
Steinmets  Amplifier  $8.50 
No  Storage   Battery  Required 

Amplifying  unit  uses  9  West- 
inphouse  Tube  which  requires 
only  a  single  dry  cell  in  p'ace 
of   the   storage   battery.  Tube 
and    batteries    for    this  unit 
$7.95.  For  a  two  stage  ampli- 
fier   use    two   of   these  units. 
Amplifying   unit  sold  knocked 
down    for    $5.95.      Hear  the 
concerts    all    over    the  house. 
SUPERIOR  CRYSTAL  SET  $4.75 
STEINMETZ  PHONES  are  off  exceptional  merit.  2000 
Ohms  $6.00,  3000  Ohms  $6.50,  single  phones  $1.75. 
Equal  to  any  ten  or  twelve  dollar  phones  made. 
Catalogue   5c  at   your  dealers  or 

STEINMETZ  WIRELESS  MFG.  CO. 

5706   Peon   Ave.,   Pittsburgh.    Pa.,    Manufacturers  A 
Engineers. 
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ATTENTION  RADIOT1CS 

IF  YOU  USE  AMPLIFYING  TUBES 
you  can  make  your  Victor  talking  ma- 
chine a  RADIO  LOUD  SPEAKER,  with 
a  "BEEKO"  Radio-Phone  attachment. 
Sample  by   mail,  40tf. 

Liberal  discount  in  quantities 

J.  H.  BUNNELL  &  CO. 

32  Park  Place,  Department  Q  New  York 
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MAXIMUM 


EFFICIENCY 


MAXEFF  Condensers  are  admirably  adapted 
to  CW  reception  with  the  Reinartz  tuner. 
The  smoothness  of  operation  provides  un- 
usually even  variation  of  capacity — abso- 
lutely essential  in  the  Reinartz  tuner.  11 
and  23  plate  sizes  are  correct. 

ELECTRICAL  CHARACTERISTICS 
Large  insulating:  end  plates  cut  from  she?t 
insulating:    material    which    provides  mini- 
mum   dielectric    losses.      Perfect  electrical 
contact. 

MECHANICAL  FEATURES 

Carefully    fitted    metal    bearings    on  both 

ends    of    shaft.      Adjustable    Rotor  Shaft 

Bearing. 

PRICES 

3  Plate  Vernier   $2.00 

11  Plate  .00025  mfd  3.15 

23  Plate  .0005  mfd   3.50 

43  Plate  .001   mfd  4.50 


Shaft  and  Bearings 
used  in  MAXEFF 
Condensers 


THE  HIGGY-AVERY  CO., 


1199-1205  Franklin  Avenue,  Columbus,  Ohio 


HELP!       HELP!       HELP!  HELP! 

This  is  the  cry  of  the  busy  Radio  salesman  during  rush  hours. 

The  EBY  SILENT  SALESMAN .  (illustrated  below)  will  assist  the  man  behind  the 
counter  as  it  enables  the  customer  to  wait  on  himself — and  quickly. 

Price  to  Jobbers 
Dealers  and  Manu- 
facturers— $1  Ea. 


[ 

1 

Full  information  as  to  specifications  and  prices  of  posts  printed  on  the  back. 
THE  H.  H.  EBY  MANUFACTURING  COMPANY,  Philadelphia,  Penna. 


Super-Sensitiveness ! 

The  crystal  is  the  "bull's-eye" 
of  your  crystal  receiving  set.  Un- 
less it  is  supersensitive  you  are 
wasting  time  and  entertainment 
and  cannot  "hit"  the  combina- 
tion for  best  results.  Insist  upon 
the    genuine   original  Arlington 
Tested  "NAA"  Detector  minerals 
They  are  carefully  selected  from 
bulk    stock,    individually  tested 
and   guaranteed  super-sensitive. 
Galena,  Goldite  or  Silicon,  price  for 
crystal,  25>.    Same  mounted  in  brass 
cup,  40<.    Obtainable  at  your  d?alers 
or  sent  direct  (post-paid)  on  receipt 
ot  price. 


Newman-Stern  Building 


Cleveland 


SOUTHERN  RADIO  CORPORATION 
Radio  Engineers  and  Jobbers 
906  Realty  Buliding,  Charlotte,  N.  C 
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The  Telmacophone 
in  Every  Home 


 JL\ 


Quality  %adio  Exclusively 

JOBBERS!  DEALERS!  The  de- 
mand for  the  Telmacophone  is  great. 
Write  for  new  catalog  and  discount* 
on  our  complete  line,  we  are  also  dis- 
tributors for  the  better  standard  lines. 


The  Telmacophone  in 
your  home  provides  en- 
tertainment and  instruc- 
tion for  every  member 
of  the  family.  No  one  has 
to  take  turns  or  miss  any 
part  of  the  program.  No 
need  to  change  head- 
phones from  one  person 
to  the  other.  You  are 
always  assured  a  loud, 
clear  tone.  Everybody  can  hear 
everything,  clearly  and  distinctly. 
The  tone  is  produced  by  original  Baldwin  Type 
C.  Unit  and  reflected  into  the  outer  horn.  There 
is  no  metallic  effect.  Finished  in  black  and  gold  to 
harmonize  with  any  surroundings. 

rrectly  designed— fairly  priced— unreservedly 
guaranteed.  The  ORIGINAL  $20.00  loud 
speaker  and  still  the  BEST.  With  original  (h^rv 
Baldwin  Type  C.  Unit.   Price  complete  vpZrU 

If  your  dealer  hasn't  the  Telmacophone  in  stock,  send  us 
his  name  and  order  direct  from  this  ad  enclosing  $20.00. 
Prompt  shipment.  Write  for  new  fret  catalog. 

RADIO  DIVISION 

TELEPHONE  MAINTENANCE  CO. 

20  S.  Wells  St.      Dept.  D         Chicago,  Illinois 


O-B  Radio  Co. 

Distributors  for 

Colin  B.  Kennedy  Co. 
Horne  Receiving  Sets 
Remler  Accessories 
Horne  Accessories 
Cunningham  Tubes 

If  your  dealer  can't  supply  you,  write  to 
us  direct  for  any  standard  Radio  material. 

O-B  Radio  Company 

Flat  iron  Hotel  Bid*.,  1730  St.  Mary's  Are. 
Oman*,  Nebr. 
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UNI  VOX  90°  COUPLER 

FOR  SINGLE— THREE 
CIRCUIT  OR  ARMSTRONG 
SUPER  HOOKUP 
A  high  grade  unit  priced  right 
&    unconditionally  guaranteed. 
Formica      tubes — Green  siLk 
wire.    Nickel  plated  brass  fit- 
tings.     Good    design— Perfect 
workmanship.     Bulletin  C  de- 

"  UNI  VOX  FILAMENT 
RHEOSTAT 

Honestly  made-Honestly  priced 
IJul.'etin  R  gives  complete  data 
Splendid  discount  to  the  trade. 
Horninp   Fleet.   Mfg.  Co. 

Successors  to 
Walter  R.  Horning,  Inc. 
Mfrs.  "UNIVOX"  Rad  o  Units 
Cleveland,  O.,  U.  S.  A. 
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KQV-Pittsbvrgk,  Pa^-RADIO  BROADCASTING  STATIONS-Waskinfftw,  D.C-WMU 

STANDARD  RADIO  ESSENTIALS 

All  orders  with  remittance  promptly  delivered,  Port  or  Expreif  paid. 
Large  and  varied  stock  of  modem  and  reliable 
RADIO  EQUIPMENT  and  PARTS 

ALWAYS  In  STOCK 
IMMEDIATE  DELIVERY  on  ALL  ITEMS  LISTED 

Aeriola  Senior  Westinghouse  ReeeiYer  

DeForest  Radiohome  Set  DT  7#0,  less  Batteriee, 

Bulbs    and  Headset   

DeForest  2-stage  Amplifier  DT  8M,  lees  Bulbs  and 

Batteries  

Simpdex  Variometers   

King   Amplitone  Horns   

Holtzer-Cebot  Headset    8.00 

UV  200  Radiotron  Detector  Bulb  <   5.00 

UV  201  Radiotron  Detector  Bulbs  each  0.80 

Standard  Horns  7"  Bell   each    7.80  , 

Standard  Horns  5"  Bell   et 

Strombsrf -Carlson     RK   Horns   « 

New  2-A  Headset,  flM  Enclose  Certified  Check  or  P.O.  Mot*  *  Order  with  ordera. 

DOUBLEDAY-HBLL  ELECTRIC  CO. 

WASHINGTON,  D.  C — DEALERS  WRITE  FOR  1  DISCOUNT — PITTSBURGH.  PA. 


welsh  PEANUT  tube 

W.  T.  501 
THE  TUBE  WITHOUT  A  SQUEAL 

Price 

$2.00 

This  sturdy  Tube 
be  sent  by 
safely  pack- 
ed if  your  dealer 
hasn't  fot  them 
yet. 


Sold  only  for  experimental  use  as  a  detector. 

Samples  list  price:  Jobbers  and  dealers  write 
for  merchandising  plan. 

Nickel  plated  socket — moulded  base— double 
spring  contacts  SO<  extra. 

Radio  Research  Guild  9-15  Clinton  St.  Newark,  N.  J. 


MEMORIZE  THE  CODE  IN  THREE  HOURS 
by  tbe  Corydon  Snyder  Code  Method 

AMATEURS  tell  your  friends  who  want  to  learn 
the  code,  about  this  method.  One  Amateur  writes 
"I  tried  it  on  a  friend  who  has  learned  it  at 
an  astonishing  rate.  I  surely  will  recommend 
your  course  to  all  whom  I  find  interested."  (Name 
upon  request.)  Price  $1.00  Money  back  within 
one  week  if  they  fail  to  memorise  the  code  for 
the  alphabet.  No  words  or  phrases  to  learn  first. 
CORYDON  SNYDER 
■  1161  So.  Ridgeland  Av.,  Oak  Park,  Illinois. 


HYGRADE  SPECIALS 


7-Stranded  Copper  Aerial  Wire,  200  ft.  $1.00 

Electrose  Insulators  per  dozen  2.00 

|  763  Eveready  Variable  B.  Battery  1.25 

|  766  Eveready  Variable  B.  Battery  2.25 

|  767  Eveready  Variable  B.  Battery  4.25 

45  Volt  Cyclone  Variable  B.  Battery  2JM) 

Arkav  Loud  Speaker  3.89 

Thordarson  Amplifying  Transformers  3.49 

Federal  AmpUfying_Transformers  535 
Acme  Amplifying  Transformers  (mounted)  4.00 

Skinderrfken  Transmitter  Buttons  .75 

Firco  Bull  Dog  Grip  Phone  Plug  .98 

2000  -  Ohm  Murdock  $56  Head  Set  4.49 

3000  -  Ohm  Murdock  |56  Head  Set  438 

Federal  2200  -  Ohm  Head  Set  6.50 

Dictograph  3000  -  Ohm  Head  Set  7.50 

Western  Elecric  Head  Set  10.50 
6  Volt  30  amp.  I  Marke  Storage  Batteries  I  9.00 

6  volt  60  amp.    I                  *  I  12.00 

6  volt  80  amp.    I     „          "  .  _  v  I  15.50 

6  volt  100  amp.  |    Guaranteed  2  Tears  |  is  .50 

Above  prices  are  F.  O.  B.  New  York 

Hygrade  Electrical  Novelty  Co. 
41  West  125th  Street,  New  York,  N.  Y. 


FOR  SALE 

CW-986  Sub  Chaser  Telephone  Transmitting  and 
Receiving  Set  including: — Remote  Control  System, 
Power  Amplifier,  Loud  Speakers,  Tubes,  Sparc 
Microphone,  etc.    Can  be  tuned  down  to  200  metert>. 

KLEIN'S 

RADIO  AND  ELECTRIC  SUPPLY  CO. 
34  PARK  PLACE  AND  M17W  YOPK" 

48   FULTON   STREET  nt-TV     I  VSIUV 


YOU  RELAYERS! 

Official  A.R.R.L.  Message  Blanks, 
Pads  of  100,  35c  a  Pad. 
Postpaid  From 
QST,  1045  Main  St.,  Hartford,  Ct. 
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PA 

Only  New  England  Distributor  of  PARAGON 

ADAMS-MORGAN  CO.  radio' products 

ONLY  NEW  ENGLAND  DISTRIBUTOR  OF 
n  j«     »  .   /->         Improved     Anti-Capacity  Jacks, 

KadlO  Improvement  CO.        Telephone  Plugs  &  Switches 

ONLY  DISTRIBUTOR  OF 

WALTHAM  CONDENSERS 

3  PLATE  VERNIER  $1.75 

11  PLATE  .00025    3.25       With  Vernier  5.00 

13  PLATE  .00027                              3.50  "         "  5.00 

17  PLATE  .0004                                3.75  "         "  5.50 

21  PLATE  .0005                                4.00  u         "  6.00 

41  PLATE  .001                                  4.75  "         "  7.00 

 BUILT  LIKE  A  WATCH  

Also  Distributor  of  the 
BETTER  GRADES  OF  RADIO  SETS  AND  PARTS 
ACME  APPARATUS  CO.         NATHANIEL  BALDWIN,  INC. 
AMRAD  BURGESS  BATTERY  CO.      GENERAL  RADIO  CO. 
WM.  J.MURDOCKCO.  DICTOGRAPH  R.  MITCHELL  &  CO. 
FEDERAL  TEL.  &  TEL.  CO.  AND  OTHERS 

JAMES  H.  JONES 

<^APPA^TUS^  -  6 
94  MASSACHUSETTS  AVE.,  BOSTON  17,  MASS. 


He  Hears  the  Bedtime  Stories 

with  hit  Big  Brother's 

Stromberg-Carlson  Radio  Headset 

This  Standard  Headset  has  unexcelled  tonal  qualities. 

Reproduces  accurately  faint  long  distance  signals;  fits 

comfortably  and  is  quickly  adjustable  to  any  size  head. 

The  forked  cord  permits  separation  of  the  receivers  for 

use  by  two  observers  simultaneously. 

Other    Stromberg-Carlson    Specialties    include  the 

"Universal  Radio  Plug"  and  various  styles  of  "Radio 

Jacks" — made  to  fit  all  standard  equipment. 

Order  Stromberg-Carlson  Apparatus 
from  your  electrical  merchandise 
dealer  or  send  for  Bulletin  #1029-Q. 

Stromberg-Carlson  Telephone  Mfg.  Co.,  Rochester,  N.  Y. 
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RT-5  and  RT-6 
Have  Taken  the  "Freak"  out  of 

RADiO  FREQUENCY 

The  RT-1  Frequency  Transformer  covering 
a  range  of  175  to  500  meters,  built  by  the 
Radio  Service  Laboratories,  has  long  been  rec- 
ognized as  the  best  transformer  of  its  kind  on 
the  market.  It  is  with  pardonable  pride  that 
we  announce  two  new  types  of  radio-frequen- 
cy transformers  that  are  far  ahead  of  anything 
on  the  market  today.  Realizing  that  it  is 
impossible  to  obtain  maximum  efficiency  for 
both  the  amateur,  who  builds  his  own  set  and 
is  only  interested  in  C.W.  work;  and  for  the 
man  who  purchases  his  set  and  is  only  inter- 
ested in  the  broadcast  reports  and  entertain- 
ments, we  have  perfected  a  transformer  for 
each  class.  We  have  more  than  doubled  the 
amplification  by  cutting  the  range  in  half. 

AS  A  RESULT  WE  NOW  OFFER 

TYPE  RT-5  a  transformer  of  high  radio  fre- 
quency amplification  specially  selected  for 
the  first  stage  for  the  amateur  range  only, 
150  to  300  meters.  RT-5  A  is  a  transformer 
that  is  interchangeable  for  the  second  and 
third  stages. 

TYPE  RT-6  a  special  transformer  of  equally 
high  radio  frequency  amplification  for  the 
first  stage,  for  the  broadcast  range  only. 
300  to  600  meters.  RT-6A  is  a  transformer 
that  is  interchangeable  for  the  second  and 
third  stages. 

These  new  types  are  put  through  the  famous 
triple  test  and  are  still  the  only  completely 
shielded  iron  core  radio  frequency  transform- 
ers on  the  market.  These  new  types  have 
literally  taken  the  "Freak"  out  of  Radio  Fre- 
quency and  give 

"Louder  Signals  with  less  noise 
Greater  Range  with  same  equipment." 

RADIO  SERVICE  LABORATORIES  Trans- 
formers by  actual  test  are  superior  to  any 
domestic  or  foreign  make  in  the  market.  For 
sale  at  reliable  electrical  shops  or  stores  where 
Radio  supplies  are  sold. 
All  types  retail  at  $6  each. 

Send  ten  cents  for  copy  of  booklet  on  Radio  Frequency 
with  schematic  diagrams.  A  most  valuable  and  helpful 
publication  for  the  radio  amateur  and  expert. 

Rasla  Sales  Corporation 

National  Distributor* 
Dept.  B,  10  East  43d  St.,  New  York  City 


CHELSEA 
CONDENSERS 


No.  3 


PRICES 


No.  1  Table  .001  mf.  $5.00 
No.  2  Table  .0005  mf.  4.50 
No.  3  Panel  .001  mf.  with  dial  4.75 
No.  3a  Panel  .001  mf.  without  dial  4.35 
No.  4  Panel  .0005  mf.  with  dial  4.25 
No.  4a  Panel  .0005  mf.  without  dial  3.85 
No.  5  Panel  .00025  mf.  with  dial  3.75 
No.  5a  Panel  .00025  mf.  without  dial  3.35 
No.  6  Panel  vernier  with  dial  2.90 
No.  6a  Panel  vernier  without  dial  2.50 
No.  7  Table  .001  mf.  with  vernier  6.75 
No.  8     Panel  .001  mf.  with  vernier  6.50 


Genuine  Bakelite  Construction 
The  best  and  most  complete  line 
of  condensers  in  existence. 
Write  for  our  catalog  No.  7. 


CHELSEA  RADIO  CO. 

156  FIFTH  STREET 
CHELSEA,  MASS. 


Direct  factory  to  user  Bales  methods  save  you  60% 
Highest  quality  material  insures  you  lOO^c  service 
Every  battery  backed  by  our  written  two-year  Ruaran- 
tec.  You  take  no  risk.  Batteries  shipped  express  C.  O.  D 
for  your  inspection.  Mail  your  order  today  -at  once. 
COMPARE  THESE  PRICES 

No  oth«>r  manufacturer  of- 
fers such  a  hiirh  quality  bat- 
tery at  nuch  a  low  price.  Save 


RADIO  PRICES: 

6  Volt.  40  Amps.  $  8.50 
6  Volt.  60  Amps.  10. OO 
6  Volt.  80  Amp*.  12.50 
«  Volt.  100  AnipD.  14.50 


World  Battery  Co..  D*pl.  2,  58  E  Roosevelt  Rd.  Chicago 
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"SAVE  THIS  LIST— IT  WILL  NOT  APPEAR  AGAIN 
BANKRUPT  STOCK  MUST  BE  SOLD !! 


List  Sale 
Quan.  Price  Price 


UV  203  50  watt  Radiotron 

3  $30.00  $15.00 

UV  216  Kenotron 

10 

7.50 

3.75 

UP  1016  Power  Trans  f'r 

1 

38.50 

18JS0 

UP  1627  Filter  Reactor 

1 

15.75 

7.75 

UP  1719  Grid  Leak 

4 

1.10 

.65 

UP  1718  Grid  Leak 

7 

1.65 

.85 

UT  1643  Magnetic  Mod. 

2 

9.50 

5.00 

UT  1357  Magnetic  Mod. 

1 

12.00 

6JS0 

UT  1367  Magnetic  Mod. 

2 

17.00 

8.00 

UP  414  Microphone  Trans. 
UP  415  Plate  Reactor 

3 

7.25 

4.00 

1 

5.75 

3.25 

UC  1014  Farad  on  Condenser 

2 

2.50 

1JS0 

UC  1015  Faradon  Condenser 

4 

5.75 

3.00 

UC  1803  Faradon  Condenser 

4 

5.00 

2.75 

UM  530  Hot  Wire  Ammeter 

3 

6.00 

3.50 

UQ  809  Sending  Key 
PX  1638  Grid  Chopper 

20 

3.00 

1.50 

1 

7.25 

3.75 

PR  535  Rheostat 

4 

3.00 

1JS0 

UT  541  Porcelain  Socket 

7 

2.50 

1.00 

Brack  Arrester — Outdoor 

81 

3.00 

SB 

Aeriola  Jr.  (Less  phones) 

10 

730 

Pocket  V.  Meter  O-10  v. 

46 

.50 

20 

Pocket  Ammeter  O-60  amp. 

11 

2.00 

1.00 

Polarity  Indicator 

9 

1J0 

.75 

HPMCO  Crystal  Detectors 

6 

130 

.60 

BD  Crystal  Detectors 

5 

130 

'  .60 

Westinehouse  Crystal  Detectors  5 

630 

2JS0 

Nutmeg  Buzzer 

10 

.75 

.40 

Solderall 

26 

.30 

.16 

Test  Clip-— Large 

Test  Clip— small— copper 

40 
60 

20 
20 

.10 
.10 

Special  heavy  plug 
3%"  metal  Dials 

8 

2.00 

.75 

V  and  A"  shaft 

230 

.65 

23 

3"  metal  Dials 

%"  and  A"  »h*ft 

163 

.55 

23 

UX  543  Grid  Leak  Mtg. 

55 

30 

22 

JS0  Pacent  Plug 

230 

1.25 

30 

List 

&>aie 

Quan.  Price 

Price 

251  Pacent  Twin  Adapt. 

46 

$1.50 

$0.75 

#o<  recent  MuitijacK 

41 

1.50 

•  to 

JrOl    rBCVnl  JICH 

133 

.70 

33 

£fi2  PftcMnl  Jack 

45 

35 

AO 

81 

1.00 

30 

$65  Pacent  Jack 

50 

1.00 

30 

$66  Pacent  Jack 

80 

1.20 

.60 

Ohio  43  plate  Cond.  .001 

19 

4.50 

1.75 

Home  43  plate  Cond.  .001 

21 

3.95 

130 

Home  15  plate  Cond. 

26 

335 

1.40 

Gen.  Radio  35p  Cond.  .001 

4 

423 

1.95 

Dubilier  Fixed  Cond.  .001 

40 

.75 

.36 

i^uouier  r  ixea  wono«  >uu« 

10 

.75 

.35 

Univ.  i«rtd  v*ona.  .uuu«o 

mm 

DO 

9A 

.jtvt 

na 

•vo 

Quality  10-1  A.  F.  Trans. 

15 

030 

3.00 

Murad  T-ll  R.  F.  Trans. 

20 

6.00 

3.00 

Variometer— two  types 

22 

5.00 

2.00 

Variocoupler— four  types 

96 

4.50 

130 

Bradleystat 

8 

1.65 

1  AC 

Roller-Smith  Headphones 

9 

1230 

7.00 

HIPCO  Multiphone 

20 

5.00 

1.50 

Changeover   (Send -Receive) 

2.26 

Switch 

10 

430 

100  amp.  Ground  Switch 

24 

330 

1.60 

Switch  levers  (sp.  A  bushed) 

283 

30 

.15 

Switch  levers   (spring  only) 
Switch  points  head 
Switch  lever  stops 

75 

23 

.05 

300 

.04 

.01 

876 

.03 

.01 

Switch — 1  point — wood  base 
Amperite — Fil.  Cur.  AdiV 
Load  coil  for  West.  RC 

8 

20 

.10 

7 

.70 

23 

3 

6.00 

230 

Wirt  connectors 

25 

.50 

20 

Heavy  Fahn*  stock  connect. 

38 

.20 

.08 

Single  Hd.  Phone  Cords 
Binding  post — metal 

3 

.50 

23 

312 

.10 

33 

Binding  post— composition 

63 

.12 

.04 
.10 

Binding  post — heavy,  square 

24 

.35 

3000  ft.  yeUow  and  black  spaghetti  in  32"  lengths  03  per  ft. 

ORDERS  WILL  BE  FILLED  IN  THE  ORDER  IN  WHICH  THEY  ARE  RECEIVED. 
TERMS  CASH.   SEND  ONLY  MONEY  ORDERS  OR  CERTIFIED  CHECKS  TO 

ROY  K.  MORRIS.  Trustee 

RADIO  SERVICE  COMPANY 
CHARLESTON,  WEST  VA. 


Pat.  Pending 

PRICE  $1.50 


The  Talk  of  the  Town 

The  New  C.W.  Permanent  Crystal  Detector 

No  more  fusty  adjusting.  Just  tune  and  Listen  in.  Requires  no 
Batteries.  Saves  wear  and  tear  on  your  patience.  Works  splen- 
didly on  REFLEX  SETS.  Simply  attach  wires  to  brass  screws 
in  base  of  socket  to  any  set. 

Our  Reflex  Hookup  Free  With  Each  Detector 

Satisfaction  Guaranteed. — Order  One  Today 

CHAS.  H.  WOODMAN  CO.     national  distributors 

O?  Yonr^eaier  177  State  Street»  Boston,  Mail. 
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CLASSIFIED  ADVERTISEMENTS 

Six  cants  per  word  per  Insertion,  In  advance.  Nam* 
and  address  must  be  counted.  Each  initial  counts 
as  one  word.  Copy  must  be  received  by  the  10th  of 
month  for  succeeding  month's  issue. 

BARGAINS:— A  few  Murdoch  .0005  Mfd.  Variable 
Condensers,  Panel  Mounting,  Brand  New  $1.00  each. 
Westinghouse  New  380  Volt  Dynamotor,  $2640., 
Brach  $3.00  Lightning  Arresters,  Absolutely  the 
best,  at  $1.75.  Send  stamp  for  my  list.  Elmer  G. 
Baler,  283  Ninth  Street,  Brooklyn,  N.  Y. 


FOR  SALE:    Nary  type  loose 
$2.80;  Packard  %  KW  transform* 
Rotary  spark  gap  $8.00.  AT 
Bryant,  Whitewater,  Wis. 


ler  $10.00;  Key 
"i.00;  OT  $3.00: 
sw.  Carroll 


FOR  SALE:  Two  new  Western  Electric  VT-1  $840 
Each.    Lawton  Biddle,  442  Bosart  Are,  Indianapolis, 


FOR  SALE:  Paragon  $80.00  and  detector  and  three 
step  $65.00  of  Znith  construction.  %KW  Packard 
Transformer  in  oil  $10.00.  plate  glass  oil  con- 
denser, O.T.  1%"  ribbon  $3.00.  Panel  with  A.C.  volt 
and  ammeter,  switches,  magnetic  aerial  switch  and 
key  for  remote  control  $20.00.  Sell  parts  or  all  for 
$180.00  Cash.  Will  return  money  for  apparatus  you 
are  not  satisfied  with.  H.  Buckley,  4716  N.  Camp- 
bell  Ave.,  Chicago,  ID.  

FOR  SALE:  Paragon  RA-10  Al  Condition  Price 
$55.00.  N.  O.  Burnett.  281  CascadiUa  Hall,  Cornell 
University,  Ithaca,  N.  Y. 

FOR  SALE:  One  kilowatt  spark  set  complete.  Acme 
transformer;  condenser,  five  Marconi  Leyden  jars  with 
rack,  capacity  .01  mfds;  pancake  type  O.T.;  General 
Radio  hot  wire  meter;  Boston  key;  Benwood  gap 
with  %  horsepower  motor;  special  antenna  switch. 
Price  $60,  complete.  John  Burke,  12  Geldard  Street, 
Valley  Fails,  R.  I. 

FIRST  $45.00  takes  complete  power  supply  for  C.W. 
set.  Output  plate  350  volts  175  watts  D.C.  Filament 
7%  volts  75  watts  A.C.  For  use  on  110  volts  A.C. 
60  cycles.    H.  S.  Brooks,  Fulton,  N.  Y. 

FIRST  MONEY  ORDER  for  $75.00  takes  Reinarts 
tuner  detector  end  two  step  amplifier  mounted  in 
Mahogany  cabinet  with  filament  control  jacks.  Wm. 
Biddle,  51  Baltimore  St.,  Dayton,  Ohio. 

FOR  SALE:  Short  Wave  Regenerative  Detector  and 
One  Step,  Tubes,  Willard  "A"  and  Victory  Storage 
-B"  Batteries  and  Rectifiers.  Price,  $110.  A.  H. 
Blubm,  296  E.  133  St,  E.  Cleveland,  Ohio. 

QUA  1ANA  R.  B.  Bourne,  Radio  Corporation  of  Amer- 
ica, Chatham,  Mass. 

I  HAVE  ONE  REGENERATIVE  RECEIVER  price  $19. 
Also  6  variable  condensers  .0008  microfarad  type  and 
will  sell  at  a  sacrifice  of  $1.78  each.  Also  a  Murdock 
$4.00  type  for  $3.00.  Franklin  Edward  Campbell,  Jr., 
414  High  St,    West  Medford,  Mass. 

RUBBER  STAMP  with  Urge  call  letters  80c;  Radio- 
gram and  Relay  Radiogram  blanks  25c  per  hundred 
root  Cards  60c  hundred.  Send  us  your  orders.  Caro- 
lina Printing  c\  Stamp  Co.,  Wilmington,  North  Caro- 


SELL:  Thordarson  %  K.W„  $5.  Amrad  %  Quenched 
Gap  $4.  Murdock  O.T.  $1.50.  Omnigraph  $5. 
Leighton  Causey,  1528  Moran  Ave.,  Norfolk,  Virginia. 

TWO  STAGE  amplifier  transformer  coupled  $20.  A. 
H.  Gudie,  329  East  36  St„  Los  Angeles. 

WOULD  YOU  REFUSE  opportunity  like  this??? 
Here  is  unusual  chance  to  buy  Complete  Synch.  Trans- 
mitter for  $185.00.  Only  few  months  ago,  our  price 
was  $500.00  for  the  very  same  Sets.  The  reason  ? .  . . 
This  is  the  last  one.    Picture  and  description  on  re- 

Xaest.  Chicago  Wireless  Equip.  Co.  2312  Greenview 
ve.,  Chicago. 

FOR  SALE:  Grebe  CR-5,  slightly  used,  $60;  Short 
wave  regenerative  (Baldwin  variometers  and  coupler 
In  Grebe  cabinet),  $40;  General  Electric  detector  end 
two-step  (metal  cabinet)  type  AA-1400,  $55;  R3 
Magnavox,  $35;  Pair  Seibt  fones,  $12.80;  Pair  Wes- 
tern Electric  fones,  $8;  Three  Mu-rad  R.F.  trans- 
formers, type  T-ll,  $3.50,  T-ll-A,  $4,  T-ll-B,  $440 
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Two  DX  R.F.  transformers,  with  mountings,  J 
each.     All   apparatus   guaranteed   in  excellent 
dition.     Sent   postpaid   on   receipt   of  price.  Jack 
Dunham,  49  Overlook  Circle,  New  Rochefie,  N.  Y. 

500  CYCLES  FOR  THE  PLATE — %  KW  Motor  Gen- 
erator  $4240;  %  KW  Motor  Generator  $45.00;  %  KW 
Navy  Panel  QUENCHED  TRANSMITTER  Complete 
Including  Motor  Generator,  fine  for  school  Instruction, 
cost  $150,  SeU  for  $88.  %  KW  Marconi  Synchronous 
Transmitter  Complete  Including  Motor  Generator 
$88.00.  Above  is  all  BOO  cycle  Apparatus.  Navy  In- 
struction Set,  Consists  of  Seven  Stations  $38.  Army 
63  ft.  Sectional  Pole  $28.  Navy  receiving  Sets  $22.50 
Quenched  Gaps  $4.00.  Leyden  Jars  $2.25.  All  Guar- 
anteed Perfect  Condition  Prompt  Shipment.  George 
Eaton,  1915  South  Tweltfh,  Philadelphia,  Pa. 

FOR  SALE:  High  Voltage  Generators  600  Volts-600 
mills.  Output  Low  voltage  winding.  8  volts  1% 
Amps,  for  filament  heating.  These  generators  can  be 
driven  by  a  12  volt  storage  battery  and  will  supply 
BOO  volts.  These  generators  were  made  by  the  WES- 
TERN ELECTRIC  COMPANY  for  the  U.  S.  Aviation 
Service.  Price  $38.00.  Eksaf  Trading  Company, 
1616  Eastern  Parkway,  Brooklyn,  N.  Y. 

WANTED:  A  complete  60  watt  CW.  Set.  Give 
description  and  price.  George  B.  Faunce,  30  Calorie 
Ave.,  Millville,  N.  J. 

EDISON  STORAGE  "B"  Battery  Elements,  5c  per 
pa'r,  18  will  make  one  22.5  volt  Battery.  GUman's 
Battery  Shop,  Chelsea  Sq.,  Chelsea,  Mass. 

BURNT  OUT  Tubes  Repaired.  Satisfaction  Guaran- 
teed. Detector  $3.00.  All  Amplifiers,  and  WD11 
$3£0,  5  Watt  tubes  $4.00.  AU  makes.  Cash  with 
order.    Gillmore,  46  Thomas  St.,  Newark,  N.  J. 

FEW  GENUINE  GERMAN  TELEFUNKEN  H.W.  AM- 
METERS  with  scale  reading  0-4  amps.  Fitted  with 
shunt  for  half  scale  reading  and  adjustment  for  tem- 

Eerature  variations.  Very  accurate  and  sensitive, 
rand  new  with  original  seals  unbroken.  Diameter  2 
and  7/8  inches.  While  they  last,  $3.80  each.  Robert 
E.  Goll,  1342  East  22nd  St„  Brooklyn,  N.  Y. 

FOR  SALE:  New  %KW  spark  set.  Bargain.  AU 
letters  answered.  R.  B.  Greig,  1100  Wenonah  Ave., 
Oak  Park,  111. 

MEYERS  TUBES,  RAC3,  $4.85,  Receptacles  $1.00, 
Meyers  Radio  Frequency  choke  coils  83.80,  Meyers 
Audio  Frequency  choke  coils  $3.60,  Yet  low  spaghetti 
5*  foot.  Prompt  Shipments.  Root.  J.  Hanchett,  Box 
624,  Santa  Maria,  Calif. 

STOP,  LOOK,  READ.—  1  K.W.  Type  R  Thordarson 
$18.00;  1  K.  W.  26000  volt  Dubifier  Condenser  .01 
mfd,  $18.00;  Hyrad  rotary  with  motor,  $18.00;  10  amp 
A.C.  Eldridge  Ammeter,  $8.00;  110  volt  A.C.  Eldridge 
voltmeter,  $8.00;  new  10  amp.  Jewell  thenno  coupled 
ammeter,  $9.00;  Amrad  1  K.W.  Transformer  resistance 
(new),  $3.50;  20  amp.  Boston  Key,  (nearly  new)  $4.50; 
Standard  Key  with  dime  contacts,  $2.00:  10  amp. 
Kermal  Hot  wire  ammeter.  $4.00;  %  K.W.  .01  mfd. 
Molded  condenser,  $4.00;  %  K.W.  Straight  gap,  $1.00; 
A.M.  Pancake  type  osc.  Trans.,  $230;  %  inch  Coil, 
$2.00;  17,000  meter  Universal  ULS  Undamped  re- 
ceiver complete  with  bulb,  etc,  $20.00;  New  DL  1280 
coil,  $130;  new  DL  1800  coiL  $1.76;  new  Magnavox, 
$30.00.  Apparatus  guaranteed  good  condition.  E.  H. 
Hartnell,  Salem,  Wise. 

SAXB'S  CW  TRANSMITTER  50  watts  complete  with 
rectifier  and  new  tube  $180.00.  All  letters  answered. 
A.  N.  Hubner,  414  Herman  St,  Cincinnati,  O. 

WANTED.  Rectigon  or  Tungar  Rectifier,  Phones, 
Coil  Mounting,  etc.  Will  sell  direct  motor  $8.00. 
Premoette  $7.00.  Orville  Huish,  140  Byron,  Youngs- 
town,  Ohio. 

THE  CALL  1FD  has  recently  been  assigned  to  my 
station.  Will  appreciate  card  from  anyone  hearing 
same.    James  L.  Hubbard,  Norwich,  Conn. 

8AZQ  -  QRA.  Ludwig  Hommel  e\  Co.,  208  Conn  is  ton 
Ave.,  Mt.  Oliver  Station,  Pittsburgh,  Pa. 

WANTED:  Wireless  Specialty  Co.  receivers  Type  LP. 
800  and  LP.  601  with  amplifier.  A.  J.  Higsin,  84 
Romaine  Ave.,  Jersey  City.  N.  J. 

COLIN  B.  KENNEDY  type  281  Short  Wave  Receiver: 
new;  operates  perfectly;  includes  detector  socket  and 
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n      PMO.    Grebe  type  CR-8 
r;  mw;  Mvtr  used  except  for  tests  con  tolas 
detector  and  two  stepe  asaplificatioe  with  HI— ft 

oaatrolt  osBDoBoot  receiver  for  radiophone  recoptioBf 
■  ■■plili  In  one  cabinet;  $106.00.  Federal  S8  Dotoctor 
ami  Oao  Stop  AfUftwr.  and  om  Typo  0  Two-Stop 
Amplifier;  m  tended  to  bo  need  tofotkor,  giviag  de- 
steps  esspHfication;  readily  ceaaected 
type  receiver,  and  amkos  po— Iblo  tko 


icetioa  without 


thout  aowUag  or 
for  both  $76.00. 


First  remittance  received  tokos  eav  or  all  of  tho  above; 


Mrs  promptly 
Kodsfo  Ave.,  Chicago. 


C. 


abevei 
if  4820 


BMSON  B  BATTERY  ELEMENTS  10c  a  pair.  Post 
PaaL   Josopb  laetoae,  70S  Carroll  St.,  Broofaya,  N.  Y, 


SELL:     Lot  of  aow  aad  asod  receiving  apparatus 
asytblag  yea  waat    cheap.    Lot  sat  know  what  jroa 
waat  aad  111  quote  you  a  prlos.    D.  Kirchick,  400 
St.,  Brooklyn,  N.  Y. 

ARK,  CHEAP:    1  KW  Acme  Transformer  220  vott 
Good  coaditloa.  SSP. 


FOR  SALEi    %  KW  Taordarsoa  Traasformor,  S  sac 

  "  v  H  KW  * 

nickel 


r«P.  Mardock  OT.  1  KW 


stod  kay. 


kel  alat< 

to  prevent  kick  back.    All  ex- 
t  coaditloa.    $38.  FX)JB.  Melroee,  I 
H.  C.  Knlgkt,  Box  20,  East  Walpote, 


RECEIVER  and  tkros  stags  amplifier  complsto  Bulbs 


$78.  sack  stage  shielded.    A.  H.  Gadie, 
East  S8  St,  Los  Angeles. 


RADIO  RECEIVING  SETS  REPAIRED. 
oaaaJcally  aad  Electrically  parfsct.    Work  guaranteed, 
prices  raasoaabls.    F.  H.  Lunt  EUctric  Co*,  ~ 
Valley,  Minnesota. 


FOR  SALE:  Saco  two-stage  ampl 
Cost  $83.  Ship  COJ>.  l*ej*M< 
Okio. 


>UAar  with  tubas  $48. 
East  Palestine, 


RADIOPHONE  Transmitter  For  Sals.  Four  tubas.  All 
aocasisry  apparatas  including  Alsnasat  aad  plats  gsn- 
arators.  Pries  $180.  Worth  much  mora.  Descrip- 
tion by  mail.  F.   Mann,   327  4th  Ave„  Nsw  York,.N.Y 

0BJT  compkto  %  K.W.  spark  sot  for  sals.  Has  ex- 
esUsat  DX  record.  Priced  right.  Harry  McCormlck, 
Streator,  III. 

SELL — 800-780- VOLT — 260- Watt  Generator.  Finn 
coaditloa,  $26.  SO  eae,  two,  tares  Microfarad  Coa- 
s  SO*  each.  George  Murphy,  20  Walnut  St., 
Ohio. 


EDISON  MBM  BATTERY— elemente  8*  pair;  connected 
aad  with  separators  10c  pair  postpaid.  Have  com- 
pleted uaits  also.    Newing,  Box  304,  Buffalo,  N.  Y. 

WANTED:    Bell  rotary  gap  8  or  12  electrodes.  State 
J.  F.  Perfetti,  613  Adeline  St^  So.  HIbbing, 


BEST  RADIO  LAMP  YOU  CAN  BUY  Detector  Tubes 
$4,  Amplifying  Tubes  $8.80,  and  you  savs  a  dollar. 
Goaraatee  them  free  from  all  tube  noises  and  to  use 
lass  current  to  give  clearer  and  louder  signals.  Parcel 
poet  prepaid.  Pittsfteld  Radio  Lamp  Supply  Co.,  46 
Gale  Ave.,  Pittofteld,  Mass. 

WHILE  THEY  LAST— $48.00  Receiving  Sets  includ- 
mg  Radiotroa  Detector  $32.00;  Two  Step  Amplifiers 
$22.00;  $12.00  TransAtlantic  Phones  $8.00;  Loud- 
speakers $12.00;  Homchargers  $16.78;  43  plate  vari- 
able CoadoBsors  with  three  plate  vernier  and  dial 
66.80;  Radiotron  Detectors  $4.25  Amplifiers  $8.78; 
Other  Bargains.    QST  Radio  Service,  WlUiamsnort,  Pa. 

SAVE  YOUR  OLD  "B"  batteries.  Ws  have  a  charger 
that  will  make  your  old  dry  "B"  batterry  like  new 
again,  only  $2.00.  Verio-couplers,  $3.76;  Amplifying 
Transformers,  $4.00.  Complete  radio  sate,  $6.00.  R.  E. 
D.  Electrical  Co„  191  East  Naghtea  Street,  Columbus, 
Ohio. 

ANNOUCEMENT.  We  have  moved  our  entire  stock 
aad  shop  equipment  to  Hamilton,  Ind.,  where  we  will 
continue  to  manufacture  high  grade  equipment.  It 
will  pey  you  to  get  our  prices  before  purchasing  your 
receiving  equipment.    The  Radio  Exchange,  Hamilton, 


FOR  SALE — Beawood  16  watt  CW.  aad  foae  trans- 
mitter. Ueed  at  station  WNAG  for  two  months. 
Heard  in  12  states.  Complete  with  tubes  and  motor- 
generator  $2800)0.  Ratherto  Radio  aad  Electric  Shop, 
Cresco,  Iowa. 

—  .  —  .  —  BARGAINS  8000  meter  coupler  $8.00; 
Relnarto  e\  1  stop  $38.00;  Porcelain  sockets  $0.60; 
Rheostats  |0J0.   Radio  8MO. 

FOR  SALE,  1KW  Thordarsoa  transformer  type  R, 
New  $30.00:  1  Thordarson  OT  $8.00;  Kick  back  $3.00. 
Leon  Randall.  Water  Street,  Keene,  N.  H. 

SALE:  %  KW  Traasmitter  complete  with  cabinet, 
678.00.  Eighteen  panel  DeForost  receiving  set  with 
added  accessories,  $128.00.  Wm.  H.  Randel,  14006 
Euclid  Ave.,  Cleveland,  Ohio. 

WE  NEVER  WON  a  beauty  prise  but  4GL  Radio 
Frequency  Tran  formers  sure  do  the  work.  $3.16  each, 
postpaid,  from  factory  to  you.  Range  200-600  meters. 
Circuit  with  eack  transformer.  Savannah  Radio  Shop, 
1223  East  Duffy  Street,  Savannah,  Georgia. 

TRADE — Set  Watchmaker  tools,  for  spark  trans- 
mitter or  other  radio  apparatus.  Write.  H.  N. 
Stenen,  Saskatchewan,  Canada. 

SALE:  Grebe  receivers.  Maguavoxes,  vacuum  tubes, 
batteries,  chargers.  Federal  filter  coils,  grid  leaks, 
variometers,  couplers,  keed  phones,  condensers,  vacu- 
um tube  control  units.  For  quick  sale  10%  discount. 
Seat  upon  receipt  of  N.  Y.  draft,  money  order  or 
C  O.  D.  H.  C.  Steam,  160  Salem  Ave.,  Carbondale, 
Penna. 

CLEARANCE  SALE.  Unusual  bargains  In  new  and 
need  apparatus  to  make  room  for  new  stock.  Bull- 
etin S-3  for  two  cent  stomp.  The  Radio  Exchange, 
Hamilton,  Ind. 


GREBE  CR-3  like  new  160  to  660  meters,  $60.00. 
Elmer  Scheer,  4462  Farlin,  St.  Louis,  Mo. 

20  WATT  FONE  *  CW  TRANSMITTER. ~  Set~at 
1ASF  complete  with  bakelite  panel  end  four  meters. 
Brass  stand  for  power  transformer,  rectifier,  etc. 
$176.00  with  tubes.  For  particulars,  write  Albert 
F.  Sise,  31  Powder  House  Road,  Medford,  Mass. 


1  W.  E.  V.  T.  1  $6.00;  2  JswsU  thermocouple  radio 
frequency  ammeters  0-8  aad  0-2  $10.00  apiece;  1 
Signal  Electric  Co.  Detector  and  two  stop  $35 XX)  cost 
$48.00:  1  Westinghouse  Rectigon  1-6  Amps,  with  con- 
trol rheostat  and  ammeter  $28.00.  Above  articles 
hardly  used.  Absolutely  guaranteed.  Ed.  Searing, 
480  Scott  Street,  Milwaukee,  Wis. 

EDISON  "B"  BATTERY  UNITS  one  positive  and  one 
negative  plate  for  10*.  18  sets  will  make  a  24  volt 
battery.  Wilkinsburg  Wireless  shop,  711  Penn.  Ave., 
Wilkinsburg,  Pa. 

ITS  NOT  VOLUME  you  want  but  DX  aad  clarity. 
4GL  Radio  Frequency  Transformers  do  tko  trick.  Made 
right;  priced  right.  Savannah  Radio  Shop,  122S  East 
Duffy  Street,  Savannah,  Go. 

BARGAIN:  Relnarto  tuner  $28.  Vibroplex  $12,  De- 
tector and  two  step  660,  3  6-Watters  like  new  $20, 
8  ampere  Tungar  bulbs  and  socket  new  $7,  Single 
circuit  tuner  $26,  Honeycomb  tuner  $8,  Special  Thior. 
600  Watt  3000  Volt  CW.  plate  traasformor  $30,  Three 
new  Evereadjr  "B"  batteries  $4,  Three  7000  Volt  .002 
mfd.  CW.  fixed  condenser  $2.80  each.  E.  D.  Smith, 
210  Rittenhouse  St„  N.  W„  Washington,  D.  C 

9CNS  is  located  et  Rushville,  Nebraska— Mr.  T.  C 
Shipley — 100  wetts  DCCW — pse  QSL  all  answd.  Tnx 


RADIO  STATIONERY— Cards  printed  to  order,  260 
$2.00;  BOO,  $3.60;  red  call,  black  printing;  color 
change  28c  extra;  Gov.  postals  lc  extra  each  card. 
Letterheads  8ftxS%,  200,  $1.76;  BOO,  $3.28.  Other 
printing  in  proportion.  Write  for  prices.  RoUand 
F.  Sultze,  Mendota,  111. 


FOR  SALE  U  KW  Thor.  Amrad  Quenched  Gap,  Mur- 
doch O.  T.  gloss  plate  condenser,  kick  back  preventer, 
20  dollars,  tionejr  combs  and  one  step  with  16  colls, 
handsome  cabinet  in  fine  condition.  78  dollars.  Tel- 
ephone 4361  Montclair.  H.  Smith,  101  Ale  vender  Ave., 
Upper  Montclair,  N.  J. 
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WANTED:  Volume  one  of  GST,  must  be  in  feed 
condition.    M.  Stork,  Box  165,  Belleville,  Ontario, 

8BQ'«  DX.  Spark  transmitter  cheap.  Other  equip- 
ment.   All  like  new.    H.  Walleze,  Danville,  Penna. 

SALE  OR  EXCHANGE— Two  food  regenerative  re- 
ceiving sets  with  two  stave  amplifiers  at  $60  and 
$70  or  $126  for  both.    E.  T.  Ballon,  Ware,  Mass 

FOR  SALE  At  most  any  price  because  thrown  on  my 
hands  through  foreclosure  of  mortgage.  Three  $360.00 
and  six  $326.00  Hatfield  receiving  sets  complete  in 
every  detail  with  Magnavox,  etc.  address  Dr.  Wesley 

C.  Warner,  414  Shoaff  Building,  Ft.  Wayne,  Ind. 

FOR  SALE:  Movette  motion  picture  Camera,  tripod 
and  projector  end  60  feet  of  unexposed  film  or  will 
exchange  for  radio  apparatus.  Value  $60.00.  Ad- 
dresss  Dr.  H.  E.  Watkins,  28  Pleasant  St,  Worcester, 
Mass. 

BARGAINS — Tungar  Rectifier,  $16;  Westinghouse 
tubes,  $6 AO;  Dictograph  $16;  Horne  variometers  and 
varlocouplers;  $2.95;  Assembled  Honeycomb  coil  re- 
generative set  with  two  stage  amplifier,  handsome 
cabinet  with  jacks  $30.00:  Peanut  tube  set  $10; 
Soldering  kits  $1.50;  Grid  leaks,  condensers,  etc. 
25%  off;  Thordarson  25000  volt  transformer  with 
gap  and  Murdoch  OT;  $21.50  (Used).  J.  M.  Williams, 
Hamilton,  Texas. 

SELL  CHEAP  or  Trade  for  CW  stuff;  Ranger  Bi- 
cycle  and  Snare  Drum.  James  Wilson,  Gary  Ave., 
Wheaton,  Illinois. 

INVENTORS:  Protect  your  invention  through  A.  M. 
Wilson,  Inc.,  Washington,  D.  C.  Over  20  years  of 
efficient,  expert,  confidential  service.  Skilled  in  Radio- 
Electrical,  Chemical,  and  Mechanical  fields.  Our  1922 
illustrated  Booklet,  giving  much  necessary  and  very 
useful  information  which  every  inventor  should  know, 
will  be  tent  free  upon  request.  Prompt  and  careful 
attention.  Highest  references.  Moderate  fees.  Send 
sketch  or  model  for  our  careful  opinion  and  prelimin- 
ary advice.  Write  today  to  A.  M.  Wilson,  Inc., 
(Radio  3ARH)   310-16  Victor  Building,  Washington, 

D.  C.  (Successors  to  business  established  In  1891  by 
A.  M.  Wilson). 

TERMNAPANELS.  Neat  Drawer  Sbelf  terminal  pan- 
els of  correct  design.  Polished  nickeled  binding 
posts  mounted  on  grained  HR  panel  2"x5"x%",  com- 
plete with  NP  screws,  REAL  soldering  lugs  and  con- 
nection template.  See  page  104  December  QST  and 
February  ad.  Write  A.  L.  Woody  (TERMNAPANELS) 
Homewood,  Illinois. 

CW.  POWER  Transformers  200  Watts.  500  Volt  secon- 
dary, 350  Volt  tap,  $6.50;  1000  Volt  secondary,  500 
Volt  tap.  $12.00;  43  plate  condensers,  $3.00.  All  post 
paid.  Money  back  guarantee.  M.  Zumpe,  824  North 
Sixth  St.,  Lafayette,  Ind. 

FOR  SALE  complete  regenerative  and  2  step  ampli- 
fier verniers  ant.  condenser  $100.00.  Brewster  Wood- 
burn,  Hampton,  la. 

MUST  SELL.  Unused  receiving  set  with  two  stage 
amplifier  in  beautiful  cabinet  with  hinged  lid,  remov- 
able  back.     B   batteries   in   cabinet.  Exceptionally 

Cood  on  broadcast  reception.  Complete  with  tubes, 
atteries,  Baldwin  loudspeaker,  and  aerial.  No  extras 
to  buy.  Price  $100.00.  Will  include  new  Magnavox 
instead  Baldwin  loudspeaker  for  $25.00  additional. 
Photo  ten  cents.    D.  Aldrich,  Hamilton,  Ind. 

COMPLETE  Navy  500  cycle  spark  sets.  Brand  new 
Western  Electric  Sub-Chaser  outfit  complete  with  all 
spares.     3  KW  Coffin  $20.00.     Henry  Kienzle,  501 

E.  84th  St.,  New  York. 


out.  First  two  items  due  to  doing  work  UV-60's. 
Walt  Henrich,  P.  O.  Box  611,  Aberdeen,  Wash. 

QRA  7SC,  P.  O.  Box  511,  Aberdeen,  Wash.  100 
Watts  straight  CW. 

BARGAIN  1  MUST  SELL  I  United  Wireless  1  K.W. 
"coffin"  transformer.  Variable  transformer  primary 
reactance.  Large  MARCONI  copper-coated  Leyden 
Jars,  12  in  mahogany  rack  complete  or  single  jars 
at  $2.90.  MARCONI  shipboard  oscillation  transformer 
also  braided  copper  cable  antenna  tuning  inductance 
on  mahogany  form.  SWITCHBOARD;  Genuine 
Italian  white  marble  switchboard  2  by  3  feet  on  angle 
iron  frame,  stands  6  feet  high,  has  pilot  lights,  7  inch 
Weston  0-150  volt  Voltmeter,  0-50  ampere  ammeter, 
4  milled  TrumhuU  50  ampere  switches  on  bottom,  also 
other  switches;  will  sell  below  cost.  NEW  OMNI- 
GRAPH  best  model  with  3  EXTRA  sets  of  dials,  cost 
$40.00,  sell  all  for  $19.00.  Everything  guaranteed  to 
he  in  excellent  condition.  Make  me  an  offer.  John 
Allen  Goodrich,  Radio  Station  9KF,  2316  Clybourn 
Ave.,  Chicago,  III. 


FOR  SALE:  Two  %  KW  Thors,  $7.50  each;  five 
Murdoch  condensers,  $1.75  each;  Benwood  12  stud 
Super  gap,  $15.00;  Eldridge  H.  W.  Ammeter  0-5, 
$5.00.    Ellwood  Hoepfner,  Palmyra,  N.  J. 

FOR  SALE:  One  new  pair  Western  Electric  Phones, 
never  used.  $8.50.  W.  B.  Adair,  2162  E.  Larned  St. 
Detroit. 

RADIOTRON  Fifty  Watt  Power  tubes.  Brand  new 
$27.00.    Northwestern  Radio  Co.,  Madison,  Wise. 

FOR  SALE:  4  kenotrons  216;  6  202  radiotrons;  1  A-P 
detector;  2  A-P  amplifiers.   All  having  filaments  burnt 


TRIPLEX 
FILAMENT  METER 

Filament  control  by  the  use  of 
proper  instruments  in  receiving 
sets  is  the  trend  of  the  times. 
The  Jewell  triplex  filament  in- 
strument, made  as  an  ammeter 
or  voltmeter,  places  on  your 
panel  the  proper  means  for  con- 
trolling the  filaments  of  three 
tubes.  It  has  a  self  contained 
mechanism  for  switching  to 
either  tube  and  being  of  small 
size,  can  be  accommodated  on 
the  most  compact  tube  set. 

PRICE  $10.00 

We  were  the  first  to  supply  a 
complete  line  of  miniature  radio 
instruments  of  uniform  size. 
Ask  your  dealer  or  write  to  us 
for  complete  radio  circular. 

Jewell  Electrical  Instrument  Co. 

1650  Walnut  St.,  Chicago 
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Here  is  a  complete  receiving  set  which  you 
can  safely  recommend.  Simple  to  operate,  effi- 
cient to  a  point  seldom  approached  and  never 
surpassed 

Betts  Special  Tuner  Type 
RC-11  is  a  complete  tuner  re- 
quiring no  outside  condensers 
or  aids.  A  new  and  unique 
instrument,  designed  specially 
for  the  broadcasts  at  360  to 
400  meters  or  thereabouts, 
and  operates  in  and  near  this 
range  with  startling  ease,  de- 
pendability   and  selectivity. 

fier  yet  developed.  Detector  and  two  stages 
audio  frequency  amplification,  with  poten- 
tiometer and  cut-off  switch.  No  reader  of 
QST  can  see  and  try  this  unit  without 
heartily  endorsing  it  to  his  friends.  Price 
without  tubes  $38.50. 

Betts  Loud  Speaker  puts  real  music  and 
real  speech  where  the  whole  family  can 
enjoy  it.  Extra  sensitive  and  power  ful  re- 
producer, positive  and  durable,  with  special 
non-vibrating  horn,  so  superior  in  tone  qual- 
ity that  it  "speaks  for  itself."  Price  $24.50. 


All  tuning  done  with  tap  switch  and  two 
dials.  A  really  high  grade  instrument  in 
compact  and  specialized  form.  Price  $24.50. 
Betts  Visible  Detector-amplifier  Type 
D2A.  Since  first  shown,  this  unit  has  com- 
manded respect  and  stirred  enthusiasm. 
It  is  in  a  class  by  itself  for  efficiency,  com- 
pactness, durability,  and  remarkable  pow- 
er and  quality  of  signals.  Built  of  a  solid 
block  of  genuine  Bakelite,  with  so  many 
improvements  and  refinements  that  it  may 
safely  be  called  the  most  advanced  ampli- 


SPECIAL  QST  OFFER 

The  retail  price  of  this  complete  and  superior  receiving  outfit  is  $87.50. 
We  honestly  do  not  know  of  any  set  as  good  at  any  price.  QST  readers  are 
centers  of  radio  advice.  To  acquaint  them  and  their  friends  with  the  gen- 
uine quality  and  extraordinary  value  of  this  set,  we  will  for  a  limited  time 
send  this  outfit  express  prepaid  to  any  address  in  the  United  States  upon 
receipt  of  $78.75.  We  want  every  amateur  to  know  that  this  set  is  good 
enough  for  the  expert,  simple  enough  for  the  novice,  and  the  first  really  fine 
complete  receiving  installation  to  be  offered  under  $300. 

These  sets  will  be  shipped  in  the  order  in  which  orders  are  received. 
We  may  make  delivery  through  local  dealers  where  they  are  supplied.  This 
special  offer  may  be  withdrawn  at  any  time  without  further  notice.  To 
make  sure—  Send  YOUR  order  today! 


BETTS  6t  BETTS 

CORPORATION 

600  West  43rd  Street, 


New  York 


144 


Established  20  years.      Makers  of  the  celebrated  Betts    400  W  Audio  Frequency  Transformer  which 
is  embodied  in  the  Type  D2A,  and  other  high-grade  Radio  and  Electrical  Apparatus. 
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Connecticut  Trans- 
former J-121,  $5.00 


A  Tramfoimer  That  Is  Made  Right 


Perfectly  shielded  windings  leave  its 
field  unaffected  by  neighboring  fields. 

Well  separated  terminal  blocks  of 
CETEC  eliminate  possibility  of  leak- 
age between  terminals. 

High  grade  silicon  alloy  steel  is  used 
in  the  core.  The  windings  are  vacuum 
impregnated. 

Designed  to  reduce  distortion  by  per- 
fectly balancing  input  and  output  cir- 
cuits of  tubes. 

For  appearance  and  for  performance 
this  transformer  will  satisfy  the  most 
exacting  operator. 


Write  for  bulletin  of 
Connecticut  radio  apparatus 
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Wavemeter  2793 


7>  £MRAD<2 


Price  $ 


Fixed  Condenser  2618(7  capacities) 
Price  each,  45* 


Send  and  Receive 
Switch  2834 
Price  $10.00 


Specialties 


IF  you  would  complete  your  Station, 
investigate  these  Specialties  at  your 
nearest  dealer's.  If  he  is  not  sup. 
plied,  write  us  for  free  Bulletins  C 
and  E.  describing  the  entire  line  of 
AMRAD  Receiving  and  Transmitting 
Specialties. 

Do  not  purchase  your  Parts  direct 
from  the  manufacturer.  Patronize 
your  local  radio  store  and  help  build 
up  a  convenient  and  ready  source 
oif  supply  for  yourself  and  your 
friends. 

AMRAD  PARTS  are  KNOWN  and 
TESTED  necessities,  designed  and 
manufactured  by  an  organization  of 
Radio  experts,  including  some  of  the 
first  licensed  amateurs  of  the  coun- 
try— an  organization  that  has  devoted 
itself  for.  years  to  Receiving  and 
Transmitting  Specialties  expressly  for 
amateur  use. 

Write  for  free  Bulletins  C  and 
E.  Complete  AMRAD  Catalog  de- 
scribing over  80  AMRAD  radio 
Products,  10*. 


Lightning  Switch  2796  Price  $5.00 


Amrad  Radiformer    (4  types) 
Price  each  $5.00 


Twin  R  Synchronous 
Price  $25. 
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